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Description

TECHNICAL FIELD

[0001] The present invention relates to an exhaust
processing device comprising a main body tube portion,
a closing tube portion, and a tubular portion, wherein the
tubular portion includes a first split half portion integrally
molded with the plate portion and a second split half por-
tion configured to be joined to the first split half portion.
The invention further relates to a manufacturing method
thereof.

BACKGROUND ART

[0002] The aforementioned exhaust processing de-
vice is known from DE 196 33 563 A1, for example.
[0003] The well-known types of the internal combus-
tion engine have an exhaust processing device in an ex-
haust path. The exhaust processing device is configured
to capture particulate materials in an exhaust gas ex-
hausted from the internal combustion engine (e.g., the
diesel engine) or reduce a volume of NOx in the exhaust
gas. An exemplary exhaust processing device is de-
scribed in JP 2003 - 090 214 A. The exhaust processing
device includes an inlet tube, an outlet tube, and a main
body tube portion. The inlet tube and the outlet tube are
disposed on the both ends of the main body tube portion.
The inlet and outlet tubes are radial-outwardly protruded
from the outer peripheral surface of the main body tube
portion. Further, the inlet tube and the outlet tube are
inserted into the main body tube portion. Exhaust gas
enters the main body tube portion from the internal com-
bustion engine through the inlet tube. Then, the exhaust
gas is discharged from the main body tube portion
through the outlet tube. The main body tube portion con-
tains a carrier in the inside thereof. The carrier supports
a catalyst. The carrier purifies the exhaust gas passing
therethrough.
[0004] DE 10 2006 050 052 A1 discloses an exhaust
gas filter having a cover. The cover has a base, a circu-
lating peripheral wall arranged transverse to the base
and a connecting tube, wherein the base and the periph-
eral wall are formed as one-piece from metal sheet and
the connecting tube is arranged at the wall. A connecting
passage is inserted in the peripheral wall, whose edge
is deformed to a receiving area by adjusting height of the
edge, where the edge is provided with a defined receiving
contour. The peripheral wall is formed to have oval-shape
in cross section.
[0005] DE 23 11 475 A1 discloses an exhaust process-
ing device for combustion engines, in particular of motor
vehicles, comprising a catalytic in a plurality of converter
channels included in a support. The front side can be
supplied with exhaust gas from the combustion engine
and the front side has a greater diameter than the exhaust
of the combustion engine. An axis of an inlet member,
that connects the exhaust and the support, forms an

acute angle with the axes of the converter channels.
[0006] EP 1 612 383 A2 discloses an exhaust passage
structure for a vehicle provided with an internal combus-
tion engine. The exhaust passage structure includes an
exhaust manifold which bends at a bending portion there-
of and a catalytic converter provided downstream of the
bending portion. A deformed portion is provided at the
bending portion to change a flow of the exhaust gas.

DISCLOSURE OF THE INVENTION

[0007] The aforementioned exhaust processing de-
vice is manufactured by joining plural components, in-
cluding the inlet tube, the outlet tube, and the main body
tube portion, in combination. In view of increase in yield
rate and reduction in manufacturing cost, however, an
easily manufacturable exhaust processing device has
been demanded.
[0008] The present invention is based on the object to
satisfy the need for producing an easily manufacturable
exhaust processing device and a manufacturing method
thereof. This object is achieved using the subject-matter
of the independent claims. Advantageous embodiments
are subject-matter of the dependent claims.
[0009] An exhaust processing device according to a
first aspect of the present invention includes a main body
tube portion and a closing tube portion. The main body
tube portion includes an opening in an axial end thereof.
The main body tube portion houses a main body exhaust
path in an inside thereof. The main body exhaust path
allows an exhaust gas to pass therethrough. The closing
tube portion includes a plate portion and a tubular portion.
The plate portion is configured to close the opening of
the axial end of the main body tube portion. The tubular
portion is radial outwardly protruded from an outer pe-
ripheral surface of the main body tube portion. The tubu-
lar portion is integrated with the plate portion. The tubular
portion houses an exhaust path in an inside thereof. The
exhaust path communicates with the main body exhaust
path. The tubular portion includes a first split half portion
and a second split half portion. The first split half portion
is integrally molded with the plate portion, whereas the
second split half portion is configured to be joined to the
first split half portion. The first and second split half por-
tions include convex and concave portions on joint sur-
faces thereof. The convex portion and the concave por-
tion are configured to be engaged for appropriately po-
sitioning the first and second split half portions. The first
split half portion includes a flange portion disposed along
an edge thereof and the second split half portion includes
a flange portion disposed along an edge thereof. Further,
the exhaust processing device further includes an annu-
lar member. The annular member is configured to be
fitted onto the tubular portion under a condition that the
annular member is abutted to ends of the flange portions
for integrating the first split half portion and the second
split half portion.
[0010] According to the exhaust processing device of
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the first aspect of the present invention, the closing tube
portion includes a plate portion, and the plate portion is
configured to close the opening of the axial end of the
main body tube portion. Therefore, the closing tube por-
tion is appropriately positioned with respect to the main
body tube portion when the plate portion is attached to
the main body tube portion under a condition that the
plate portion closes the opening of the axial end of the
main body tube portion. Further, the closing tube portion
and the main body tube portion can be easily welded by
executing welding along the opening of the axial end of
the main body tube portion. Accordingly, the exhaust
processing device can be easily manufactured.
[0011] Furthermore, the first split half portion is appro-
priately positioned with respect to the main body tube
portion by attaching the plate portion to the main body
tube portion under a condition that the plate portion clos-
es the opening of the axial end of the main body tube
portion. Further, the second split half portion is appropri-
ately positioned with respect to the first split half portion
by attaching the first split half portion and the second split
half portion under the condition that the convex portion
and the concave portion are engaged. Accordingly, the
closing tube portion and the main body tube portion can
be easily assembled.
[0012] Additionally, the first split half portion and the
second split half portion are integrated by the annular
member. Further, the annular member is appropriately
positioned by the ends of the flange portions of the first
split half portion and the second split half portion. There-
fore, the closing tube portion can be easily assembled.
[0013] An exhaust processing device according to a
second aspect of the present invention relates to the ex-
haust processing device according to the first aspect of
the present invention. In the exhaust processing device,
the main body tube portion includes a plurality of protru-
sions on an inner peripheral surface thereof. The protru-
sions are radial inwardly protruded from the inner periph-
eral surface of the main body tube portion. The protru-
sions are circumferentially aligned on the inner peripheral
surface of the main body tube portion. The exhaust
processing device further includes a meshed flow regu-
lation member. The flow regulation member is configured
to be joined to the inner peripheral surface of the main
body tube portion under a condition that the flow regula-
tion member is hooked by the protrusions.
[0014] According to the exhaust processing device of
the second aspect of the present invention, the main body
tube portion is disposed on the plate portion, and the flow
regulation member is further disposed from above into
the main body tube portion in assembling the exhaust
processing device. The flow regulation member is there-
by appropriately positioned under a condition that the
flow regulation member is engaged with the protrusions.
Therefore, the exhaust processing device can be easily
assembled.
[0015] An exhaust processing device according to a
third aspect of the present invention relates to the exhaust

processing device according to the first aspect of the
present invention. In the exhaust processing device, the
plate portion includes a stepped portion dented to be
matched with an edge of the axial end of the main body
tube portion. Further, the axial end of the main body tube
portion is appropriately positioned by the stepped portion
abutted thereto.
[0016] According to the exhaust processing device ac-
cording to the third aspect of the present invention, the
plate portion can be appropriately positioned with respect
to the end of the main body tube portion under a condition
that the end of the main body tube portion is abutted to
the stepped portion of the plate portion. Accordingly, the
closing tube portion and the main body tube portion can
be further easily assembled.
[0017] An exhaust processing device according to a
fourth aspect of the present invention relates to the ex-
haust processing device according to the first aspect of
the present invention. In the exhaust processing device,
the main body tube portion includes an inner tube portion,
a heat insulator, and an outer tube portion. The inner
tube portion is configured to be joined to the plate portion.
The heat insulator is configured to be disposed to cover
the outer peripheral surface of the inner tube portion. The
outer tube portion is configured to cover an outer periph-
ery of the heat insulator. The outer tube portion is formed
axially longer than the inner tube portion.
[0018] According to the exhaust processing device of
the fourth aspect of the present invention, the inner tube
portion and the plate portion are joined in assembling the
closing tube portion and the main body tube portion. The
heat insulator is then attached to the outer peripheral
surface of the inner tube portion. Subsequently, the outer
tube portion is attached onto the inner tube portion that
the heat insulator is attached thereto. Therefore, the inner
tube portion and the closing tube portion, of relatively
small sizes, can be assembled first. In other words, the
closing tube portion and the main body tube portion can
be easily assembled.
[0019] An exhaust processing device according to a
fifth aspect of the present invention relates to the exhaust
processing device according to the first aspect of the
present invention. In the exhaust processing device, the
tubular portion is transversely expanded towards the
main body tube portion.
[0020] According to the exhaust processing device of
the fifth aspect of the present invention, airflow resistance
of exhaust gas can be reduced in the closing tube portion.
Therefore, smooth flow of exhaust gas is achieved from
the closing tube portion to the main body tube portion.
[0021] A method of manufacturing an exhaust
processing device according to a sixth aspect of the
present invention is a method of manufacturing an ex-
haust processing device including a main body tube por-
tion and a tubular portion. The method includes the steps
of assembling a closing tube portion, attaching an annu-
lar member, and attaching the closing tube portion to a
main body tube portion. The main body tube portion hav-
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ing an opening in an axial end thereof. The main body
tube portion houses a main body exhaust path in an in-
side thereof. The main body exhaust path allows an ex-
haust gas to pass therethrough. The tubular portion is
radial inwardly protruded from an outer peripheral sur-
face of the main body tube portion. The tubular portion
houses an exhaust path in an inside thereof. The exhaust
path communicates with the main body exhaust path.
First, in the step of assembling the closing tube portion,
a second split half portion is attached to a first component.
The first component includes a plate portion and a first
split half portion integrally molded with the plate portion.
The first split half portion and the second split half portion
form the tubular portion. The first split half portion and
the second split half portion include a convex portion and
a concave portion on joint surfaces thereof. The first split
half portion includes a flange portion disposed along an
edge thereof. The second split half portion includes a
flange portion disposed along an edge thereof. The sec-
ond split half portion is being disposed on the first split
half portion under a condition that the flange portion of
the first split half portion is being abutted to the flange
portion of the second component, so that the convex por-
tion of the first split half portion and the concave portion
of the second component are herein being engaged. In
the step of attaching an annular member, the annular
member is fitted onto the tubular portion. In the step of
attaching the closing tube portion to the main body tube
portion, the closing tube portion is attached to the main
body tube portion under a condition that the plate portion
closes the opening of the axial end of the main body tube
portion.
[0022] According to the method of manufacturing an
exhaust processing device, the closing tube portion in-
cludes the plate portion. The closing tube portion is ap-
propriately positioned with respect to the main body tube
portion by attaching the plate portion to the main body
tube portion under a condition that the plate portion clos-
es the opening of the axial end of the main body tube
portion. Further, the closing tube portion and the main
body tube portion can be easily welded by executing
welding along the opening formed in the axial end of the
main body tube portion. Therefore, the exhaust process-
ing device can be easily manufactured by the method of
manufacturing an exhaust processing device.
[0023] Overall, according to the exhaust processing
device of the present invention, the closing tube portion
includes the plate portion, and the plate portion is con-
figured to close the opening formed in the axial end of
the main body tube portion. Therefore, the closing tube
portion is appropriately positioned with respect to the
main body tube portion by attaching the plate portion to
the main body tube portion under a condition that the
plate portion closes the opening formed in the axial end
of the main body tube portion. Further, the closing tube
portion and the main body tube portion can be easily
welded by executing welding along the opening formed
in the axial end of the main body tube portion. Accord-

ingly, the exhaust processing device can be easily man-
ufactured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

FIG.1 is a side view of an exhaust processing device.
FIG.2 is a cross-sectional side view of the exhaust
processing device.
FIG. 3 is a flowchart for showing a series of manu-
facturing steps of an inlet unit.
FIG.4 is an oblique view of a first component.
FIG.5 is an oblique view of the first component that
a second component is attached thereto.
FIG.6 is an enlarged view of flange portions of the
first and second components.
FIG.7 is an oblique view of an inlet tube portion.
FIG. 8 is an oblique view of the inlet tube portion that
an inner tube portion is attached thereto.
FIG.9 is an oblique view of the inner tube portion that
a flow regulation member is attached thereto.
FIG.10 is an oblique view of the inner tube portion
that a ring member is attached thereto.
FIG.11 is an oblique view of the inner tube portion
that a heat insulator is wrapped therearound.
FIG. 12 is an oblique view of the inner tube portion
and an outer tube portion, both of which are sepa-
rated from each other.

BEST MODE FOR CARRYING OUT THE INVENTION

<Structure of Exhaust Processing Device>

[0025] FIGS. 1 and 2 illustrate an exhaust processing
device 1 according to an exemplary embodiment of the
present invention. FIG.1 is a side view of the exhaust
processing device 1, whereas FIG. 2 is a cross-sectional
side view of the exhaust processing device 1. The ex-
haust processing device 1 is a diesel particulate filter
device configured to purify exhaust gas exhausted from
the internal combustion engine (e.g., the diesel engine).
The exhaust processing device 1 includes an inlet unit
2, a processing unit 3, and an outlet unit 4.

[Inlet Unit 2]

[0026] The inlet unit 2 is disposed upstream of the
processing unit 3 in an exhaust gas flow. The inlet unit 2
is connected to an exhaust path (not illustrated in the
figure) of the internal combustion engine. The inlet unit
2 includes a first main body tube portion 5 and an inlet
tube portion 6.
[0027] The first main body tube portion 5 is a tubular
member configured to be joined to the second main body
tube portion 31. The first main body tube portion 5 is
disposed coaxial to a second main body tube portion 31
(described below) of the processing unit 3. As illustrated
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in FIG.2, the first main body tube portion 5 houses a main
body exhaust path R1 in the inside thereof. The main
body exhaust path R1 allows the exhaust gas to pass
through. Further, the first main body tube portion 5 has
axial ends opened. One of the axial ends of the first main
body tube portion 5 is closed by a plate portion 26 (de-
scribed below), whereas the other of the axial ends of
the first main body tube portion 5 communicates with an
exhaust path R2 disposed within the processing unit 3.
The first main body tube portion 5 includes an inner tube
portion 9, a flow regulation member 10 (see FIG.9), a
heat insulator 11, and an outer tube portion 12.
[0028] As illustrated in FIGS.2 and 12, the inner tube
portion 9 is a tubular member disposed as the inner pe-
ripheral surface of the first main body tube portion 5. One
of the axial ends of the inner tube portion 9 (hereinafter
referred to as "a first inner end 13") is opened. The open-
ing is closed when the first inner end 13 is joined to the
plate portion 26. As illustrated in FIGS. 2 and 11, a ring
member 15 is attached to the other of the axial ends of
the inner tube portion 9 (hereinafter referred to as "a sec-
ond inner end 14"). The ring member 15 prevents de-
tachment of the heat insulator 11. Further, the second
inner end 14 includes a cutout 16 recessed towards the
first inner end 13. The cutout 16 is formed for avoiding
contact between the second inner end 14 and a boss 17
(see FIG.2) disposed on the inner peripheral surface of
the outer tube portion 12. As illustrated in FIGS. 2 and
8, plural protrusions 18 are disposed on the inner periph-
eral surface of the inner tube portion 9. The protrusions
18 are circumferentially aligned on the inner peripheral
surface of the inner tube portion while being radial in-
wardly protruded.
[0029] The flow regulation member 10 is configured to
regulate a flow of exhaust gas transferred into the inlet
unit 2. As illustrated in FIGS.2 and 10, the flow regulation
member 10 is formed in a meshed pattern. The flow reg-
ulation member 10 is joined to the inner peripheral sur-
face of the main body tube portion while being hooked
by the protrusions 18.
[0030] The heat insulator 11 is a mat member having
a heat insulation property. As illustrated in FIGS.2 and
12, the heat insulator 11 is disposed for covering the outer
peripheral surface of the inner tube portion 9. The heat
insulator 11 is axially retained by the ring member 15
attached to the inner tube portion 9 and a flange portion
29 (described below) of the plate portion 26.
[0031] The outer tube portion 12 is a tubular member
axially longer than the inner tube portion 9. As illustrated
in FIGS.2 and 12, the outer tube portion 12 covers the
inner tube portion 9 that the heat insulator 11 is wrapped
therearound. In other words, the outer tube portion 12 is
attached to the heat insulator 11 while covering the outer
periphery of the heat insulator 11. As illustrated in FIG.12,
one of the axial ends of the outer tube portion 12 (here-
inafter referred to as "a first outer end 19") is joined to
the flange portion 29 of the plate portion 26. Further, the
other end of the axial ends of the outer tube portion 12

(hereinafter referred to as "a second outer end 21") has
a flange portion 22. The flange portion 22 is radial out-
wardly protruded from the second outer end 21. The
flange portion 22 of the outer tube portion 12 is fixed to
a flange portion 32 (see FIGS.1 and 2) of the processing
unit 3 by means of fixation members (e.g., a bolt and a
nut) while being abutted thereto. It should be noted that
the outer tube portion 12 includes the boss 17 (see FIG.
2) on the inner peripheral surface thereof for allowing a
pressure sensor to pass therethrough and the boss 17
is opposed to the aforementioned cutout 16 of the inner
tube portion 9.
[0032] The inlet tube portion 6 is a member allowing
exhaust gas to pass therethrough for transferring the ex-
haust gas to the first main body tube portion 5. The inlet
tube portion 6 is connected to the exhaust path (not il-
lustrated in the figure) of the internal combustion engine.
As illustrated in FIG.7, the inlet tube portion 6 includes a
first component 23 (see FIG.4), a second component 24,
and an annular member 25.
[0033] As illustrated in FIG. 4, the first component 23
includes the plate portion 26 and a first split half portion
27.
[0034] The plate portion 26 has an outline identical to
that of the first outer end 19 (see FIG.12) of the outer
tube portion 12. Further, the inner part of the plate portion
26, excluding the edge of the plate portion 26, is dented
to be matched with the edge of the first inner end 13 of
the inner tube portion 9. A stepped portion 28 is thus
formed to be matched with the first inner end 13. The
inner tube portion 9 is appropriately positioned with re-
spect to the first component 23 when the first inner end
13 is abutted to the stepped portion 28 (see FIG. 8). A
further inner part of the plate portion 26 continues to the
first split half portion 27 while being outwardly bulged
from the first split half portion 27. It should be noted that
the plate portion 26 has the flange portion 29 in the edge
thereof and the flange portion 29 has a roughly circular
outline. Further, a cover member 20 is attached to a part
of the outer tube portion 12 (i.e. , a part disposed axially
outside the plate portion 26) while covering the plate por-
tion 26 (see FIGS.1 and 2).
[0035] The first split half portion 27 is integrally molded
with the plate portion 26. The first split half portion 27 is
formed in a semi-cylindrical shape.
[0036] As illustrated in FIGS.2 and 5, the second com-
ponent 24 is formed in a semi-circular shape. The second
component 24 corresponds to a second split half portion
configured to be joined to the first split half portion 27.
The second component 24 and the first split half portion
27 form a tubular portion 51. The tubular portion 51 hous-
es a first exhaust path R3 (see FIG.2) in the inside thereof.
The first exhaust path R3 communicates with the main
body exhaust path R1. The tubular portion 51 is radial
outwardly protruded from the outer peripheral surface of
the first main body tube portion 5.
[0037] The first split half portion 27 includes a flange
portion 52 formed along the edge thereof, whereas the
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second component 24 includes a flange portion 53
formed along the edge thereof. As illustrated in FIG. 5,
the flange portion 52 of the first split half portion 27 and
the flange portion 53 of the second component 24 are
abutted. The flange portions 52, 53 are disposed along
the axial direction of the tubular portion 51 from one end
of the tubular portion 51 (i.e., an end disposed closer to
the first main body tube portion 5) to the other end of the
tubular portion 51 (herein after referred to as "an inlet
end 54"). A tip section 55 of the flange portions 52, 53
(i.e., a tip section closer to the inlet end 54) is positioned
closer to the first main body tube portion 5 than the inlet
end 54 is. Further, a part of the flange portion 52, which
is closer to the first main body tube portion 5, continues
to the flange portion 29 of the plate portion 26. Yet further,
as illustrated in FIG.6, the first split half portion 27 in-
cludes a convex portion 56 on a joint surface of the flange
portion 52 thereof, whereas the second component 24
includes a concave portion 57 on a joint surface of the
flange portion 53 thereof. The convex portion 56 and the
concave portion 57 are engaged for appropriately posi-
tioning the first split half portion 27 and the second com-
ponent 24. It should be noted in the present exemplary
embodiment that the convex portion 56 is formed in the
first split half portion 27 whereas the concave portion 57
is formed in the second component 24. Contrary to this,
the concave portion 57 may be formed on the first split
half portion whereas the convex portion 56 may be
formed on the second component 24.
[0038] As illustrated in FIG.7, the annular member 25
is attached onto the tubular portion 51 from the inlet end
54. The annular member 25 is fitted onto the tubular por-
tion 51 under a condition that the annular member 25 is
abutted to the tip section 55 of the flange portions 52, 53.
Accordingly, the first split half portion 27 and the second
component 24 are integrated.

[Processing Unit 3 and Outlet Unit 4]

[0039] The processing unit 3 is configured to purify ex-
haust gas transferred to the exhaust processing device
1. As illustrated in FIG. 2, the processing unit 3 includes
the second main body tube portion 31 and a filter 33.
[0040] The second main body tube portion 31 is a tu-
bular member including the flange portion 32 and a flange
portion 34. The flange portions 32, 34 are radial outwardly
protruded from the both ends of the second main body
tube portion 31. The flange portion 32 closer to the inlet
unit 2 is fixed to the flange portion 22 of the inlet unit 2
by means of fixation members (e.g., a bolt and a nut)
while being abutted to the flange portion 22. The flange
portion 34 closer to the outlet unit 4 is fixed to a flange
portion 41 of the outlet unit 4 by means of fixation mem-
bers (e.g., a bolt and a nut) while being abutted to the
flange portion 41.
[0041] The filter 33 is a catalyst carrier configured to
purify exhaust gas. The filter 33 is made of a ceramic.
The filter 33 is formed in a cylindrical shape. The filter 33

is contained within the second main body tube portion
31 while the outer peripheral thereof is wrapped around
by a heat insulator 35.
[0042] The outlet unit 4 is disposed downstream of the
processing unit 3 in the exhaust gas flow. The outlet unit
4 allows exhaust gas purified by the processing unit 3 to
pass therethrough for discharging the exhaust gas out
of the exhaust processing device 1. The outlet unit 4 in-
cludes a third main body tube portion 42 and an outlet
tube portion 43. The third main body tube portion 42 has
a structure identical to that of the first main body tube
portion 5 of the inlet unit 2, excluding that the third main
body tube portion 42 is axially shorter than the first main
body tube portion 5. Further, the outlet tube portion 43
has a structure identical to that of the inlet tube portion
6. Detailed explanations of the third main body tube por-
tion 42 and the outlet tube portion 43 will be hereinafter
omitted for the sake of brevity.

<Manufacturing Steps of Exhaust Processing Device 1>

[0043] Manufacturing steps of the exhaust processing
device 1, among other things, manufacturing steps of the
inlet unit 2 will be hereinafter explained with reference to
FIG.3.
[0044] In Step S1, attachment of the second compo-
nent 24 is firstly executed. The second component 24 is
herein attached to the first component 23 (see FIG.4) as
illustrated in FIG.5. Specifically, the second component
24 is disposed on the first split half portion 27 under a
condition that the flange portion 52 of the first split half
portion 27 is abutted to the flange portion 53 of the second
component 24. The convex portion 56 of the first split
half portion 27 and the concave portion 57 of the second
component 24 are herein engaged. Accordingly, the sec-
ond component 24 is appropriately positioned with re-
spect to the first component 23 (see FIG.6).
[0045] Next, in Step S2, attachment of the annular
member 25 is executed. As illustrated in FIG.7, the an-
nular member 25 is herein fitted onto the tubular portion
51. The annular member 25 is herein abutted to the tip
section 55 of the flange portion 52 of the first split half
portion 27 and the flange portion 53 of the second com-
ponent 24. Accordingly, the annular member 25 is ap-
propriately positioned with respect to the first component
23 and the second component 24.
[0046] Next, in Step S3, attachment of the inner tube
portion 9 is executed. As illustrated in FIG.8, the inner
tube portion 9 is herein disposed on the plate portion 26.
The first inner end 13 of the inner tube portion 9 is herein
abutted to the stepped portion 28 (see FIG.7) of the plate
portion 26. Accordingly, the inner tube portion 9 is ap-
propriately positioned with respect to the plate portion
26, i.e., the inlet tube portion 6.
[0047] Next, in Step S4, attachment of the flow regu-
lation member 10 is executed. As illustrated in FIG.9, the
flow regulation member 10 is herein inserted into the in-
ner tube portion 9. The flow regulation member 10 is here-
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in hooked by the protrusions 18 disposed on the inner
peripheral surface of the inner tube portion 9. According-
ly, the flow regulation member 10 is appropriately posi-
tioned with respect to the inner tube portion 9.
[0048] Next, in Step S5, attachment of the ring member
15 is executed. As illustrated in FIG.10, the ring member
15 is herein attached to the second inner end 14 of the
inner tube portion 9. The ring member 15 is herein tem-
porarily fixed to the inner tube portion 9 by means of a
jig (e.g., a clamper).
[0049] Next, in Step S6, welding is executed. The
aforementioned components assembled in Steps S1 to
S5 are joined by means of welding while the first com-
ponent 23 is fixed by means of a jig. Specifically, contin-
uous welding is executed for: a joint section between the
first split half portion 27 and the second component 24;
and a joint section between the annular member 25 and
the tubular portion 51. On the other hand, intermittent
welding is executed for: a joint section between the plate
portion 26 and the first inner end 13 of the inner tube
portion 9; a joint section between the end of the second
component 24, which is closer to the first main body tube
portion 5, and the outer peripheral surface of the inner
tube portion 9; a joint section between the flow regulation
member 10 and the inner peripheral surface of the inner
tube portion 9; and a joint section between the ring mem-
ber 15 and the second inner end 14 of the inner tube
portion 9.
[0050] Next, in Step S7, attachment of the heat insu-
lator 11 is executed. As illustrated in FIG. 11, the heat
insulator 11 in a mat shape is herein wrapped around the
outer peripheral surface of the inner tube portion 9.
[0051] Next, in Step S8, attachment of the outer tube
portion 12 is executed. As illustrated in FIG. 12, the inner
tube portion 9 is herein press-inserted into the outer tube
portion 12 while the outer tube portion 12 covers the inner
tube portion 9 that the heat insulator 11 is wrapped there-
around.
[0052] Next, in Step S9, welding is executed. Contin-
uous welding is herein executed for a joint section be-
tween the first outer end 19 of the outer tube portion 12
and the inlet tube portion 6.
[0053] It should be noted that the manufacturing steps
of the outlet unit 4 is identical to those of the inlet unit 2.

<Features>

[0054] According to the exhaust processing device 1,
the first component 23 of the inlet tube portion 6 functions
as a member configured to close the opening of the first
main body tube portion 5. Therefore, the exhaust
processing device 1 can be formed by a small number
of components. Accordingly, the exhaust processing de-
vice 1 can be easily assembled.
[0055] Further, in the manufacturing steps of the inlet
unit 2, members are sequentially disposed and appropri-
ately positioned based on the first component 23. Yet
further, the members can be appropriately positioned

easily without using a separately prepared jig. For exam-
ple, in the aforementioned manufacturing steps of the
exhaust processing device 1, members can be assem-
bled without using a jig in Steps S1 to S4, S7, and S8,
excluding attachment of the ring member 15 in Step S5.
Further, welding is not required for temporal attachment
of the members. Therefore, the members can be easily
assembled.
[0056] Further, most of the welding sections are out-
wardly faced in welding. It is thereby possible to avoid
contacts between members and a welding torch. This
allows a welding robot to easily execute automatic weld-
ing. For example, the welding robot can execute auto-
matic welding with respect to the first split half portion 27
and the second component 24 from the outside under
the condition that the first split half portion 27 and the
second component 24 are coupled to each other as de-
scribed above. Further, the welding section between the
first split half portion 27 and the second component 24
has a linear welding line. Therefore, welding can be easily
done for the first split half portion 27 and the second com-
ponent 24. Consequently, the inlet tube portion 6 can be
easily manufactured.
[0057] Further, the inlet tube portion 6 and the inner
tube portion 9 are manufactured as a sub-unit. Accord-
ingly, the inlet portion 6 and the inner tube portion 9 can
be structured under a condition that the welding section
thereof is faced to the outside. Yet further, when the inlet
tube portion 6 and the inner tube portion 9 are coupled
in combination, these components are more compactly
formed than the entire inlet unit 2. Therefore, it is possible
to easily avoid contacts between a welding torch and the
members in welding of the inlet tube portion 6 and the
inner tube portion 9. A robot is thereby allowed to execute
automatic welding. Consequently, manufacturing can be
easily done.
[0058] The exhaust processing device 1 can be easily
manufactured by the aforementioned manufacturing
steps.

<Other Exemplary Embodiments>

[0059] In the aforementioned exemplary embodiment,
the tubular portion 51 is formed straight along the axial
direction. However, the shape of the tubular portion 51
is not limited to this. For example, the tubular portion 51
maybe transversely expanded towards the main body
tube portion. In this case, smooth flow of exhaust gas
can be achieved from the inlet tube portion 6 to the first
main body tube portion 5.

[Industrial Applicability]

[0060] The present invention has an advantageous ef-
fect of easily manufacturing an exhaust processing de-
vice. The present invention is therefore useful for an ex-
haust processing device and a manufacturing method
thereof.
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REFERENCE NUMERALS

[0061]

1 exhaust processing device
2 inlet unit
3 processing unit
4 outlet unit
5 first main body tube portion (main body tube portion)
6 inlet tube portion (closing tube portion)

9 inner tube portion
10 flow regulation member
11 heat insulator
12 outer tube portion
13 first inner end
14 second inner end
15 ring member
16 cutout
17 boss
18 protrusion
19 first outer end
20 cover member
21 second outer end
22 flange portion
23 first component
24 second component (second split half portion)
25 annular member
26 plate portion
27 first split half portion
28 stepped portion
29 flange portion

31 second main body tube portion
32 flange portion
33 filter
34 flange portion
35 heat insulator

41 flange portion
42 third main body tube portion
43 outlet tube portion

51 tubular portion
52 flange portion
53 flange portion
54 inlet end
55 tip section
56 convex portion
57 concave portion

R1 main body exhaust path
R2 exhaust path
R3 first exhaust path

Claims

1. An exhaust processing device (1), comprising:

a main body tube portion (5) including an open-
ing in an axial end (13) thereof, the main body
tube portion (5) housing a main body exhaust
path (R1) in an inside thereof, the main body
exhaust path (R1) allowing an exhaust gas to
pass therethrough; and
a closing tube portion (6) including: a plate por-
tion (26) configured to close the opening of the
axial end (13) of the main body tube portion (5);
and
a tubular portion (51) radial outwardly protruded
from an outer peripheral surface of the main
body tube portion (5), the tubular portion (51)
integrated with the plate portion (26), the tubular
portion (51) housing an exhaust path (R3) in an
inside thereof, the exhaust path (R3) communi-
cating with the main body exhaust path (R1),
wherein the tubular portion (51) includes: a first
split half portion (27) integrally molded with the
plate portion (26) ; and a second split half portion
(24) configured to be joined to the first split half
portion (27), wherein the first split half portion
(27) includes a flange portion (52) disposed
along an edge thereof and the second split half
portion (24) includes a flange portion (53) dis-
posed along an edge thereof,
characterized in that the first and second split
half portions (24, 27) include convex and con-
cave portions (56, 57) on joint surfaces thereof,
the convex portion (56) and the concave portion
(57) configured to be engaged for appropriately
positioning the first and second split half portions
(24, 27),
wherein the exhaust processing device (1) fur-
ther comprises an annular member (25) config-
ured to be fitted onto the tubular portion (51)
under a condition that the annular member (25)
is abutted to ends of the flange portions (52, 53)
for integrating the first split half portion (27) and
the second split half portion (24).

2. The exhaust processing device (1) according to
claim 1,
wherein the main body tube portion (5) includes a
plurality of protrusions (18) on an inner peripheral
surface thereof, the protrusions (18) radial inwardly
protruded from the inner peripheral surface of the
main body tube portion (5), the protrusions (18) cir-
cumferentially aligned on the inner peripheral sur-
face of the main body tube portion (5), and
the exhaust processing device (1) further comprises
a meshed flow regulation member (10) configured
to be joined to the inner peripheral surface of the
main body tube portion (5) under a condition that the
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flow regulation member (10) is hooked by the pro-
trusions (18).

3. The exhaust processing device (1) according to
claim 1,
wherein the plate portion (26) includes a stepped
portion (28) dented to be matched with an edge of
the axial end of the main body tube portion (5), and
the axial end of the main body tube portion (5) is
appropriately positioned by the stepped portion (28)
abutted thereto.

4. The exhaust processing device (1) according to
claim 1,
wherein the main body tube portion (5) includes: an
inner tube portion (9) configured to be joined to the
plate portion (26); a heat insulator (11) configured to
be disposed to cover an outer peripheral surface of
the inner tube portion; and an outer tube portion (12)
configured to cover an outer periphery of the heat
insulator (11), the outer tube portion (12) formed ax-
ially longer than the inner tube portion (9).

5. The exhaust processing device (1) according to
claim 1, wherein the tubular portion (51) is trans-
versely expanded towards the main body tube por-
tion (5).

6. A method of manufacturing an exhaust processing
device (1), the exhaust processing device (1) includ-
ing: a main body tube portion (5) having an opening
in an axial end thereof, the main body tube portion
(5) housing a main body exhaust path (R1) in an
inside thereof, the main body exhaust path (R1) al-
lowing an exhaust gas to pass therethrough; and a
tubular portion (51) radial outwardly protruded from
an outer peripheral surface of the main body tube
portion (5), the tubular portion (51) housing an ex-
haust path (R2) in an inside thereof, the exhaust path
(R2) communicating with the main body exhaust
path (R1), the method comprising the steps of:

assembling a closing tube portion (6) by attach-
ing a second split half portion (24) to a first com-
ponent (23), the first component (23) including
a plate portion (26) and a first split half portion
(27) integrally molded with the plate portion (26),
the first split half portion (27) and the second
split half portion (24) forming the tubular portion
(51), wherein the first and second split half por-
tions (24, 27) include convex and concave por-
tions (56, 57) on joint surfaces thereof, wherein
the first split half portion (27) includes a flange
portion (52) disposed along an edge thereof and
the second split half portion (24) includes a
flange portion (53) disposed along an edge
thereof, wherein the second split half portion
(24) is being disposed on the first split half por-

tion (27) under a condition that the flange portion
(52) of the first split half portion (27) is being
abutted to the flange portion (53) of the second
split half portion (24), so that the convex portion
(56) of the first split half portion (27) and the con-
cave portion (57) of the second split half portion
(24) are herein being engaged
attaching an annular member (25) by fitting the
annular member (25) onto the tubular portion
(51) under a condition that the annular member
(25) is abutted to ends of the flange portions (52,
53) for integrating the first split half portion (27)
and the second split half portion (24), and
attaching the closing tube portion (6) to the main
body tube portion (5) under a condition that the
plate portion (26) closes the opening of the axial
end of the main body tube portion (5).

Patentansprüche

1. Abgasbehandlungsvorrichtung (1), umfassend:

einen Hauptkörper-Rohrabschnitt (5), der eine
Öffnung an einem axialen Ende (13) aufweist
und der in einem Inneren einen Hauptkörper-
Abgasweg (R1) aufnimmt, wobei der Hauptkör-
per-Abgasweg (R1) Abgas durch sich hindurch-
fließen lässt; und
einen Verschlussrohrabschnitt (6), der einen
Plattenabschnitt (26) aufweist, der dazu ausge-
bildet ist, die Öffnung des axialen Endes (13)
des Hauptkörper-Rohrabschnitts (5) zu ver-
schließen; und
einen rohrförmigen Abschnitt (51), der von einer
äußeren Umfangsfläche des Hauptkörper-
Rohrabschnitts (5) radial nach außen absteht,
der mit dem Plattenabschnitt (26) integriert ist
und der in einem Inneren einen Abgasweg (R3)
aufnimmt, wobei der Abgasweg (R3) mit dem
Hauptkörper-Abgasweg (R1) in Verbindung
steht,
wobei der rohrförmige Abschnitt (51) ein erstes
getrenntes Hälftenteil (27) umfasst, welches mit
dem Plattenabschnitt (26) einstückig geformt ist,
und ein zweites getrenntes Hälftenteil (24), wel-
ches dazu ausgebildet ist, mit dem ersten ge-
trennten Hälftenteil (27) verbunden zu werden,
wobei das erste getrennte Hälftenteil (27) einen
entlang einer Kante desselben angeordneten
Flanschabschnitt (52) aufweist und das zweite
getrennte Hälftenteil (24) einen entlang einer
Kante desselben angeordneten Flanschab-
schnitt (53) aufweist
dadurch gekennzeichnet, dass das erste und
das zweite getrennte Hälftenteil (24, 27) an ihren
Verbindungsflächen konvexe und konkave Ab-
schnitte (56, 57) aufweisen, die dazu ausgebil-
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det sind, das erste und das zweite getrennte
Hälftenteil (24, 27) passend zueinander zu po-
sitionieren,
wobei die Abgasbehandlungsvorrichtung (1)
des Weiteren ein ringförmiges Element (25) um-
fasst, das dazu ausgebildet ist, an das rohrför-
mige Element (51) angebracht zu werden unter
der Bedingung, dass das ringförmige Element
(25) an Enden der Flanschabschnitte (52, 53)
anschließt, um das erste getrennte Hälftenteil
(27) und das zweite getrennte Hälftenteil (24)
miteinander zu integrieren.

2. Abgasbehandlungsvorrichtung (1) nach Anspruch 1,
wobei der Hauptkörper-Rohrabschnitt (5) eine Mehr-
zahl von Vorsprüngen (18) an einer inneren Um-
fangsfläche umfasst, die von der inneren Umfangs-
fläche des Hauptkörper-Rohrabschnitts (5) radial
nach innen abstehen und umlaufend an der inneren
Umfangsfläche des Hauptkörper-Rohrabschnitts (5)
angeordnet sind, und
die Abgasbehandlungsvorrichtung (1) des Weiteren
ein netzförmiges Durchflussmengen-Steuerungse-
lement (10) umfasst, das dazu ausgebildet ist, mit
der inneren Umfangsfläche des Hauptkörper-Rohr-
abschnitts (5) verbunden zu werden unter der Be-
dingung, dass das Durchflussmengen-Steuerungs-
element (10) durch die Vorsprünge (18) verhakt ist.

3. Abgasbehandlungsvorrichtung (1) nach Anspruch 1,
wobei der Plattenabschnitt (26) einen stufenförmi-
gen Abschnitt (28) aufweist, der so geformt ist, dass
er an eine Kante des axialen Endes des Hauptkör-
per-Rohrabschnitts (5) angepasst ist, und
das axiale Ende des Hauptkörper-Rohrabschnitts
(5) durch den stufenförmigen Abschnitt (28) passend
daran positioniert wird.

4. Abgasbehandlungsvorrichtung (1) nach Anspruch 1,
wobei der Hauptkörper-Rohrabschnitt (5) umfasst:
einen inneren Rohrabschnitt (9), der dazu ausgebil-
det ist, mit dem Plattenabschnitt (26) verbunden zu
werden; einen Wärme-Isolierkörper (11), der dazu
ausgebildet ist, so angeordnet zu werden, dass er
eine äußere Umfangsfläche des inneren Rohrab-
schnitts überdeckt; und einen äußeren Rohrab-
schnitt (12), der dazu ausgebildet ist, einen äußeren
Umfang des Wärme-Isolierkörpers (11) zu überde-
cken, wobei der äußeren Rohrabschnitt (12) axial
länger ausgebildet ist als der innere Rohrabschnitt
(9).

5. Abgasbehandlungsvorrichtung (1) nach Anspruch 1,
wobei der rohrförmige Abschnitt (51) sich quer zum
Hauptkörper-Rohrabschnitt (5) erstreckt.

6. Verfahren zur Herstellung einer Abgasbehandlungs-
vorrichtung (1), wobei die Abgasbehandlungsvor-

richtung (1) aufweist: einen Hauptkörper-Rohrab-
schnitt (5), der eine Öffnung an einem axialen Ende
aufweist und der in einem Inneren einen Hauptkör-
per-Abgasweg (R1) aufnimmt, wobei der Hauptkör-
per-Abgasweg (R1) Abgas durch sich hindurchflie-
ßen lässt; und einen rohrförmigen Abschnitt (51), der
von einer äußeren Umfangsfläche des Hauptkörper-
Rohrabschnitts (5) radial nach außen absteht und
der in einem Inneren einen Abgasweg (R2) auf-
nimmt, wobei der Abgasweg (R2) mit dem Haupt-
körper-Abgasweg (R1) in Verbindung steht, wobei
das Verfahren die folgenden Schritte umfasst:

Einbauen eines Verschlussrohrabschnitts (6)
durch Befestigen eines zweiten getrennten
Hälftenteils (24) an einer ersten Bauteil (23), wo-
bei das erste Bauteil (23) einen Plattenabschnitt
(26) und ein erstes getrenntes Hälftenteil (27)
aufweist, das mit dem Plattenabschnitt (26) ein-
stückig geformt ist, wobei das erste getrennte
Hälftenteil (27) und das zweite getrennte
Hälftenteil (24) den rohrförmigen Abschnitt (51)
bilden, wobei das erste und das zweite getrenn-
te Hälftenteil (24, 27) konvexe und konkave Ab-
schnitte (56, 57) an miteinander verbundenen
Flächen aufweisen, wobei das erste getrennte
Hälftenteil (27) einen entlang einer Kante des-
selben angeordneten Flanschabschnitt (52)
aufweist und das zweite getrennte Hälftenteil
(24) einen entlang einer Kante desselben ange-
ordneten Flanschabschnitt (53) aufweist, wobei
das zweite getrennte Hälftenteil (24) an dem ers-
ten getrennten Hälftenteil (27) angeordnet ist
unter der Bedingung, dass der Flanschabschnitt
(52) des ersten getrennten Hälftenteils (27) an
den Flanschabschnitt (53) des zweiten getrenn-
ten Hälftenteils (24) anschließt, so dass der kon-
vexe Abschnitt (56) des ersten getrennten
Hälftenteils (27) und der konkave Abschnitt (57)
des zweiten getrennten Hälftenteils (24) darin in
Eingriff stehen,
Befestigen eines ringförmigen Elements (25)
durch Anbringen des ringförmigen Elements
(25) an das rohrförmige Element (51) unter der
Bedingung, dass das ringförmige Element (25)
an Enden der Flanschabschnitte (52, 53) an-
schließt, um das erste getrennte Hälftenteil (27)
und das zweite getrennte Hälftenteil (24) mitein-
ander zu integrieren, und
Befestigen des Verschlussrohrabschnitts (6) an
dem Hauptkörper-Rohrabschnitt (5) unter der
Bedingung, dass der Plattenabschnitt (26) die
Öffnung des axialen Endes des Hauptkörper-
Rohrabschnitts (5) verschließt.
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Revendications

1. Dispositif de traitement d’échappement (1),
comprenant :

une portion de tube formant corps principal (5)
qui inclut une ouverture dans une extrémité axia-
le (13) d’elle-même, la portion de tube formant
corps principal (5) abritant un trajet d’échappe-
ment de corps principal (R1) à l’intérieur d’elle-
même, le trajet d’échappement de corps princi-
pal (R1) permettant à des gaz d’échappement
de passer à travers lui-même ; et
une portion de tube de fermeture (6) incluant :
une portion formant plaque (26) configurée pour
fermer l’ouverture de l’extrémité axiale (13) de
la portion de tube formant corps principal (5) ; et
une portion tubulaire (51) qui se projette radia-
lement vers l’extérieur depuis une surface péri-
phérique extérieure de la portion de tube for-
mant corps principal (5), la portion tubulaire (51)
étant intégrée avec la portion formant plaque
(26), la portion tubulaire (51) abritant un trajet
d’échappement (R3) à l’intérieur d’elle-même,
le trajet d’échappement (R3) communiquant
avec le trajet d’échappement de corps principal
(R1),
dans lequel la portion tubulaire (51) inclut : une
première demi-portion scindée (27) moulée in-
tégralement avec la portion formant plaque
(26) ; et une seconde demi-portion scindée (24)
configurée pour être réunie à la première demi-
portion scindée (27), dans lequel la première de-
mi-portion scindée (27) inclut une portion for-
mant bride (52) disposée le long d’une bordure
d’elle-même et la seconde demi-portion scindée
(24) inclut une portion formant bride (53) dispo-
sée le long d’une bordure d’elle-même,
caractérisé en ce que la première et la seconde
demi-portion scindée (24, 27) incluent des por-
tions convexes et concaves (56, 57) sur leur sur-
face de jointure, la portion convexe (56) et la
portion concave (57) étant configurées pour être
engagées afin de positionner de manière appro-
priée la première et la seconde demi-portion
scindée (24, 27),
dans lequel le dispositif de traitement d’échap-
pement (1) comprend en outre un élément an-
nulaire (25) configuré pour être engagé sur la
portion tubulaire (51) à condition que l’élément
annulaire (25) soit en butée contre des extrémi-
tés des portions formant bride (52, 53) pour in-
tégrer la première demi-portion scindée (27) et
la seconde demi-portion scindée (24).

2. Dispositif de traitement d’échappement (1) selon la
revendication 1,
dans lequel la portion de tube formant corps principal

(5) inclut une pluralité de projections (18) sur une
surface périphérique intérieure d’elle-même, les pro-
jections (18) étant en projection radialement vers l’in-
térieur depuis la surface périphérique intérieure de
la portion de tube formant corps principal (5), les
projections (18) étant circonférentiellement alignées
sur la surface périphérique intérieure de la portion
de tube formant corps principal (5), et
le dispositif de traitement d’échappement (1) com-
prend en outre un élément de régulation d’écoule-
ment à mailles (10) configuré pour être réuni à la
surface périphérique intérieure de la portion de tube
formant corps principal (5) à condition que l’élément
de régulation d’écoulement (10) soit accroché par
les projections (18).

3. Dispositif de traitement d’échappement (1) selon la
revendication 1,
dans lequel la portion formant plaque (26) inclut une
portion en gradins (28) encochée pour être appariée
avec une bordure de l’extrémité axiale de la portion
de tube formant corps principal (5), et
l’extrémité axiale de la portion de tube formant corps
principal (5) est positionnée de façon appropriée par
la portion en gradin (28) en butée contre elle-même.

4. Dispositif de traitement d’échappement (1) selon la
revendication 1,
dans lequel la portion de tube formant corps principal
(5) inclut : une portion de tube intérieure (9) configu-
rée pour être réunie à la portion formant plaque (26) ;
un isolateur thermique (11) configuré pour être dis-
posé de manière à couvrir une surface périphérique
extérieure de la portion de tube intérieure ; et une
portion de tube extérieure (12) configurée pour cou-
vrir une périphérie extérieure de l’isolateur thermi-
que (11), la portion de tube extérieure (12) étant for-
mée axialement plus longue que la portion de tube
intérieure (9).

5. Dispositif de traitement d’échappement (1) selon la
revendication 1,
dans lequel la portion tubulaire (51) est mise en ex-
pansion transversalement vers la portion de tube for-
mant corps principal (5).

6. Procédé de fabrication d’un dispositif de traitement
d’échappement (1), le dispositif de traitement
d’échappement (1) incluant : une portion de tube for-
mant corps principal (5) ayant une ouverture dans
une extrémité axiale d’elle-même, la portion de tube
formant corps principal (5) abritant un trajet d’échap-
pement de corps principal (R1) à l’intérieur d’elle-
même, le trajet d’échappement de corps principal
(R1) permettant à des gaz d’échappement de passer
à travers lui-même ; et une portion tubulaire (51) qui
se projette radialement vers l’extérieur depuis une
surface périphérique extérieure de la portion de tube
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formant corps principal (5), la portion tubulaire (51)
abritant un trajet d’échappement (R2) à l’intérieur
d’elle-même, le trajet d’échappement (R2) commu-
niquant avec le trajet d’échappement de corps prin-
cipal (R1), le procédé comprenant les étapes con-
sistant à :

assembler une portion de tube de fermeture (6)
en attachant une seconde demi-portion scindée
(24) à un premier composant (23), le premier
composant (23) incluant une portion formant
plaque (26) et une première demi-portion scin-
dée (27) moulée intégralement avec la portion
formant plaque (26), la première demi-portion
scindée (27) et la seconde demi-portion scindée
(24) formant la portion tubulaire (51), dans le-
quel la première et la seconde demi-portion scin-
dée (24, 27) incluent des portions convexes et
concaves (56, 57) sur leurs surfaces de jointure,
dans lequel la première demi-portion scindée
(27) inclut une portion formant bride (52) dispo-
sée le long d’une bordure d’elle-même et la se-
conde demi-portion scindée (24) inclut une por-
tion formant bride (53) disposée le long d’une
bordure d’elle-même, dans lequel la seconde
demi-portion scindée (24) et disposée sur la pre-
mière demi-portion scindée (27) à condition que
la portion formant bride (52) de la première de-
mi-portion scindée (27) soit en butée sur la por-
tion formant bride (53) de la seconde demi-por-
tion scindée (24), de sorte que la portion conve-
xe (56) de la première demi-portion scindée (27)
et la portion concave (57) de la seconde demi-
portion scindée (24) sont engagées dans celle-
ci, et
attacher un élément annulaire (25) en enga-
geant l’élément annulaire (25) sur la portion tu-
bulaire (51) à condition que l’élément annulaire
(25) soit en butée contre des extrémités des por-
tions formant bride (52, 53) pour intégrer la pre-
mière demi-portion scindée (27) et la seconde
demi-portion scindée (24), et
attacher la portion de tube de fermeture (6) sur
la portion de tube formant corps principal (5) à
condition que la portion en forme de plaque (26)
ferme l’ouverture de l’extrémité axiale de la por-
tion de tube formant corps principal (5).
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