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Description

BACKGROUND TO THE INVENTION, AND STATE OF
THE ART

[0001] The invention relates to a converter device in-
tended to be arranged in an exhaust system for a com-
bustion engine according to the preamble of claim 1.
[0002] The years immediately ahead will see increas-
ingly restrictive requirements being introduced, at least
in Europe, with regard to emissions from diesel-powered
vehicles. Increasingly severe requirements for effective
exhaust gas cleaning are also being set for other types
of combustion engines than diesel engines. To be able
to meet these emission requirements, exhaust systems
of vehicles driven by combustion engines are being
equipped with catalysts which inter alia reduce the
amount of nitrogen oxides, and particle filters which re-
duce the amount of soot particles, in exhaust gases. Such
exhaust gas cleaning components work largely like a low-
pass filter. This means that low-frequency sound, which
is the predominant element in exhaust noise, passes al-
most undamped through the exhaust gas cleaning com-
ponents. This makes it necessary for a further noise-
damping volume to be added to the exhaust system to
compensate for the volume occupied by the particle filter
and the catalyst cleaner in the exhaust system. Such a
converter device will therefore be relatively elongate and
will thereby occupy a great deal of space in the vehicle.
[0003] WO 01/04466 shows a canister in an exhaust
system. The canister comprises an external canister con-
taining a SCR catalyst and an internal canister part con-
taining a particle filter. The internal canister part is pro-
vided with mixer vanes, which provides the exhaust gas-
es with a rotary motion when they leave the internal can-
ister part and enter aradial space in the external canister.
The object of the mixer vanes is to facilitate the mixing
process of the exhaust gases with a SCR reductant fluid
in the radial space.

[0004] WO 01/71169 shows a silencer for silencing
and filtering exhaust gases in an exhaust system. The
silencer comprises a particle filter and a NO,-reducing
catalyst. In one embodiment, the silencer comprises ra-
dially extending vanes arranged in a radial cavity of the
silencer. The object of the vanes is to provide a smooth
flow without excessive swirl in the radial cavity and a
uniform flow of the exhaust gases from the radial cavity
into the catalyst.

SUMMARY OF THE INVENTION

[0005] The object of the present invention is to provide
a converter device which has good sonic damping char-
acteristics with respect in particular to low-frequency
noise in an exhaust system for a combustion engine while
at the same time being attractive from the point of view
of space occupied, flexible and easy to service.

[0006] The obj ect stated above is achieved with the
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device mentioned in the introduction which is character-
ised by whatis indicated in the characterising part of claim
1.

[0007] Achieving good damping of low-frequency en-
gine noise from a combustion engine usually requires an
elongate passage which leads the exhaust gases
through the converter device. As the passage according
to the present invention comprises a first portion external
about the tubular body and a second portion internal to
the tubular body, the resultis a substantially two-way flow
of the exhaust gases in the converter device. Such a two-
way flow provides a relatively long passage for the ex-
haust gases through the converter device, thereby auto-
matically providing relatively good sonic damping of low-
frequency noise. A suitably shaped passage results in
two-way flow in the converter device with relatively little
flow resistance. With a suitably shaped passage, the flow
resistance need not be much greater than in a conven-
tional converter device with a substantially straight-
through passage for the exhaust gases. Introducing a
flowpath which provides the exhaust gases with a longer
distance of flow than a substantially rectilinear radial flow
between the outer first portion and the inner second por-
tion further lengthens the passage without having to in-
crease the length of the converter device. The converter
device according to the present invention thus provides
along passage for exhaust gases within a short and com-
pact structure which effects very good damping of low-
frequency engine noise.

[0008] According to a preferred embodiment of the
present invention, the positioning of the flowpath is such
as to connect a first space and a second space of the
passage. A basic principle for damping low-frequency
noise is to create a long exhaust line between two rela-
tively large spaces. An effective low-frequency noise
damper with a conventional straight flowpath between
two such spaces for exhaust gases represents a consid-
erable length and thereby occupies a great deal of space.
Suitable positioning of the flowpath between two such
spaces in the converter device results in a converter de-
vice with a short and compact structure which atthe same
time exhibits good sonic damping characteristics.
[0009] According to the invention, the flowpath has a
spiral extent. Such a spiral path may have a relatively
large outside diameter resulting in the flowpath being
considerably longer than a substantially rectilinear radial
flow route between the first portion situated outside the
pipe and the second portion arranged inside the pipe. A
spiral flowpath can be made very compact and may be
given a main extent in the radial plane. Such a spiral
flowpath means that the converter device can be made
very short and compact despite constituting a passage
of considerable length for exhaust gases. A spiral flow-
path also provides substantially optimum gentle control
of the exhaust flow. The flow losses in the flowpath can
thus be kept down to a low level.

[0010] According tothe presentinvention, the flowpath
exhibits a spiral extent of 180° to 1080°. A spiral flowpath
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need for example only extend one turn to cover a con-
siderable length and provide good sonic damping. The
flowpath may exhibit at least one portion with a varying
cross-sectional area. The cross-sectional area of the
flowpath may be varied to achieve controlled damping of
the exhaust noise and the flow resistance. The cross-
sectional area may, for example, comprise an increasing
cross-sectional area in the direction of flow of the exhaust
gases. Anincreasing cross-sectional areain the direction
of flow reduces the velocity of the exhaust gases. The
flow resistance through the flowpath will thus be low.
[0011] According to the presentinvention, the flowpath
comprises at least one profiled section which has a spiral
extent. Such a profiled section may be elongate and ex-
hibit a length which corresponds to the length of the flow-
path. The profiled section thus forms a wall surface of
the flowpath. The third portion may comprise n flowpaths
formed by n profiled sections which are offset 360°/nfrom
one another. With advantage, at least two flowpaths are
used to make it easier for the exhaust gases to flow
through. The two flowpaths preferably have their respec-
tive inlets and outlets offset 180° from one another. The
resultis a substantially even distribution of exhaust gases
between the two flowpaths. To further facilitate the dis-
tribution of exhaust gases between different flowpaths,
the number of flowpaths may be increased further. Three
or more such flowpaths have with advantage their inlets
and outlets offset from one another according to the
above formula in order to distribute the exhaust gases
evenly between the various flowpaths. The length of the
third portion may also be increased in this way.

[0012] According to another preferred embodiment of
the present invention, the exhaust gases are intended to
be led through the passage in a direction such that they
first flow through the first portion situated radially outside
the pipe before they flow through the second portion sit-
uated inside the pipe. Such a direction of flow of exhaust
gases through the passage has a number of advantages.
Inter alia, it makes the constituent parts of the converter
device relatively easy to assembile, facilitates the design
of the flowpath such as to achieve effective sonic damp-
ing and simplifies the arranging of any possible burner
at the passage inlet. Such a burner is intended where
necessary to raise the temperature of exhaust gases be-
fore they reach the particle filter. For soot particles in
exhaust gases to ignite and burn in the particle filter, the
exhaust gases need to have reached a specific temper-
ature.

[0013] According to another preferred embodiment of
the present invention, said flowpath comprises a detach-
able module. Such a module makes it easy for the flow-
path to be assembled and dismantled in the converter
device. Such modules may with advantage be manufac-
tured in various versions and sizes. Modules may thus
comprise flowpaths of different lengths and in different
numbers appropriate to combustion engines of different
types and sizes. Said detachable module preferably com-
prises an endwall of the casing. Such a module forms
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substantially a side cover which is very easy to fit and
remove.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] A preferred embodiment of the invention is de-

scribed below by way of example with reference to the
attached drawings, in which:

Fig. 1  depicts a converter device according to the
present invention,

Fig. 2  depicts a section along the line A-A in Fig. 1.

Fig.3 depicts a section along the line B-B in Fig. 1.

Fig. 4  depictsasectionalongtheline C-CinFig. 1and

Fig. 5 depicts only one module comprising a spiral

flowpath.

DETAILED DESCRIPTION OF A PREFERRED EM-
BODIMENT OF THE INVENTION

[0015] Fig. 1 depicts a converter device intended to be
arranged in an exhaust system for a diesel-powered ve-
hicle. The converter device comprises an external casing
1 which has a substantially cylindrical shape. In Fig. 1,
the portion of the casing 1 which faces the observer has
been removed to show the items arranged inside the cas-
ing 1. The casing 1 forms a closed external surface apart
from the points where an inlet 2 and an outlet 3 are ar-
ranged for the exhaust gases. A pipe 4 of circular cross-
section is arranged inside the casing 1 so that centrelines
through the casing 1 and the pipe 4 coincide. The length
of the pipe 4 is such that it extends from a first endwall
5 of the casing 1 to amodule M which comprises a second
endwall 6 of the casing 1.

[0016] The converter device comprises exhaustclean-
ing components for cleaning the exhaust gases which
flow through a passage which extends between the inlet
2 and the outlet 3. A first exhaust cleaning component in
the form of a particle filter 7 is arranged externally about
the pipe 4. Fig. 2 depicts a section along the line A-A in
Fig. 1. It shows a particle filter 7 extending annularly
round the pipe 4. The particle filter 7 has a radial extent
such that it entirely fills the radial space between the pipe
4 and the casing 1. The particle filter 7 comprises elon-
gate ducts which have an extent in a first direction 8. The
elongate ducts are intended to lead the exhaust gases
through the particle filter 7. The particle filter 7 has a
constant cross-sectional shape in the direction of flow of
the exhaust gases. The exhaust gases are therefore led
substantially in the first direction 8 through the particle
filter 7. The particle filter 7 comprises stop surfaces 9
arranged at appropriate points along the extent of the
elongate ducts. The stop surfaces cause the exhaust
gases to be led at 9 into adjacent elongate ducts in the
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particle filter. Soot particles are thus caught and burn in
the particle filter 7. A second exhaust cleaning compo-
nentinthe form of a catalytic cleaner 10is arrangedinside
the pipe 4. The catalytic cleaner 10 is arranged radially
within the particle filter 7. The catalytic cleaner 10 also
comprises elongate ducts intended to lead the exhaust
gases in a substantially second direction 11 through the
catalytic cleaner 10. The catalytic cleaner 10 has a con-
stant cross-sectional shape in the exhaust gas flow di-
rection 11. The catalytic cleaner 10 is intended to effect
catalytic cleaning of the exhaust gases, particularly in
order to reduce the nitrogen oxides content of the exhaust
gases passing through. The particle filter 7 has a larger
cross-sectional area than the catalytic cleaner 10 in the
plane A depicted in Fig. 2. The result is that the exhaust
gases have a lower velocity through the particle filter 7
than through the catalytic cleaner 10. The flow resistance
of exhaust gases is related to their flow velocity. Owing
to the stop surfaces 9, the exhaust gas flow resistance
is normally greater in the particle filter 7 than in the cat-
alytic cleaner 10. Lowering the flow velocity through the
particle filter 7 can considerably reduce the total flow re-
sistance through the passage. The cross-sectional area
of the particle cleaner 7 is preferably about double that
of the catalytic cleaner 10.

[0017] A basic principle for damping low-frequency
noise is to create along exhaust route between two spac-
es. An effective low-frequency noise damper in which
such an exhaust route is straight occupies a great deal
of space. Low-frequency sound is the predominant ele-
ment in the noise from a combustion engine. The con-
verter device comprises sonic damping means designed
according toits basic principle. The converter device thus
comprises two profiled sections 12a, b which extend spi-
rally. In this case, each of the profiled sections 12a, b
extends about 1.5 turns, i.e. 540°. The two profiled sec-
tions 12a, b form wall surfaces for two spiral flowpaths
13a, b whose inlets and outlets are offset 180° from one
another. The spiral paths 13a, b are arranged inside the
module M. The exhaust gases are led in radially via a
third portion 17¢ of the passage which comprises said
spiral flowpaths 13a, b from a first portion 17a of the pas-
sage which is situated outside the pipe 4 to a second
portion 17b of the passage which is situated inside the
pipe 4. The space in the passage outside the pipe 4 up-
stream from the flowpaths 13a, b constitutes a first space
and the space downstream from the flowpaths 13a, b
inside the pipe constitutes a second space. Leading the
exhaust gases into said spiral flowpaths 13a, b with a
radial extent results in a long exhaust route without the
converter device needing to be elongate in shape. The
converter device which thus comprises both exhaust
cleaning components and sonic damping components
can therefore be made very compact and occupy little
space while at the same time displaying very good sonic
damping characteristics.

[0018] A burner 14 may if necessary be arranged in
the vicinity of the inlet 2 to the converter device. The
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purpose of the burner 14 is to heat the exhaust gases to
a temperature such that soot particles can burn in the
particle filter 7. Soot particles normally ignite at a tem-
perature of about 600°C, but in most cases it is difficult
to guarantee such a high exhaust temperature even with
a high-performance burner 14. The ignition temperature
of soot particles has therefore usually to be lowered. This
may be achieved by converting the various kinds of ni-
trogen oxides NO, arising to nitrogen oxide NO,. There
are basically two methods for achieving this. According
to a first method, CRT (Continuous Regeneration Trap),
a separate oxidising catalytic cleaner is arranged for the
purpose before the particle filter 7 in the exhaust gas flow
direction.

In this situation, soot particles ignite at about 225°C in
the particle filter 7. According to a second method, CSF
(Catalytic Soot Filter), the particle filter 7 is lined with a
suitable lining material so that the oxidising catalysis from
NO, to NO, takes place directly on the surface of the
particle filter 7. In this case soot particles ignite at about
250°C. It is also possible by means of various additives
in the fuel to achieve a lowered ignition temperature of
about 350°C in a conventional particle filter 7.

[0019] In cases where a catalytic filter 10 which works
by SCR (Selective Catalytic Reduction) is used, injection
devices 15 are arranged at the periphery of the converter
1 to add an ammonia carrier substance, e.g. in the form
of urea. When the ammonia carrier has been added, it
needs to be properly mixed in if it is to optimise the per-
formance of the catalytic filter 10 in reducing to nitrogen
gas and water the ammonia and nitrogen oxides content
of the exhaust gases passing through. With the elongate
spiral flowpaths 13a, 13b, this is no problem.

[0020] The exhaust gases are led into the converter
device viathe inlet 2. Fig. 3 depicts a section B-B through
the converter device at the inlet 2. The exhaust gases
are led from the inlet 2 to the first portion 17a of the pas-
sage, which exhibits a substantially annular space ex-
tending externally about the pipe 4. The annular space
of the first portion 17a of the passage affords relatively
little flow resistance to the exhaust gases flowing in and
imparts to the exhaust gases a substantially even distri-
bution before they are led in an axial direction outside
the pipe 4 towards the particle filter 7. Before the exhaust
gases reach the particle filter 7, they are heated as nec-
essary by the burner 14 to a temperature such as to guar-
antee ignition and combustion in the particle filter 7 of
soot particles in the exhaust gases. The exhaust gases
are led in a first direction 8 through the elongate ducts of
the particle filter 7. The stop surfaces 9 arranged at suit-
able points along the elongate ducts in the particle filter
7 force the exhaust gases into adjacent elongate ducts.
Depending on the regenerating system and the temper-
ature, the soot particles caught at this stage in the particle
filter 7 ignite and burn. The exhaust gases are thus forced
to deviate a shorter distance sideways but mainly flow in
the first direction 8 along a substantially straight line
through the particle filter 7. The exhaust gases flowing
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out of the particle filter 7 have in principle been cleared
of soot particles.

[0021] The exhaust gases flowing out of the particle
filter 7 have a substance in the form of an ammonia carrier
added to them by injection devices 15 before they reach
the module M. The module M is depicted separately in
Fig. 5. The module M comprises a wall surface 18 which
abuts sealingly against the pipe 4 in a radially inner re-
gion. The wall surface 18 comprises a first inlet 19a
whereby the exhaust gases are led into the first flowpath
13a, and a second inlet 19b whereby the exhaust gases
are led into the second flowpath 13b. The spiral profiled
sections 12a, b which are partly discernable in the dia-
gram form the first and second flowpaths 13a, b. The
module unit M thus also comprises the second endwall
6 and an outer radial region 20 of the casing 1. The mod-
ule unit M is fitted detachably, e.g, by clamp banding, in
a suitable manner together with the other parts of the
converter device. The exhaust gases are led radially into
the module M via one of the two flowpaths 13a, b which
are formed by the spiral profiled sections 12a, b. The
inlets 19a, b to the two flowpaths 13a, b are offset 180°
from one another, resulting in a substantially even distri-
bution of exhaust gases between the two flowpaths 13a,
b. The exhaust gases successively led in radially via the
spiral flowpaths 13a, b of the third portion 17c¢ of the pas-
sage have a considerably longer transport route than a
substantially rectilinear radial flow between the pas-
sage’s first portion 17a situated outside the pipe 4 and
its second portion 17b situated inside the pipe 4. The
spiral flowpaths 13a, b constitute an elongate exhaust
route connecting two spaces of the passage so that ef-
fective sonic damping of low-frequency noise from the
diesel engine is achieved. The elongate flowpaths 13a,
b also provide a necessary mixing distance for the am-
monia carrier so that the latter becomes distributed sub-
stantially evenly in the exhaust gases. The exhaustgases
are subject to relatively slight changes of direction as
they pass through the spiral flowpaths 13a, b, thereby
reducing the flow resistance. The result in the spiral flow-
paths 13a, b is flow in a plane which is substantially per-
pendicular to the first direction of flow 8 and second di-
rection of flow 11 of the exhaust gases. The exhaust gas-
es flowing out from the spiral paths are led into the pipe
4. The exhaust gases flowing out from the flowpaths 13a,
b are received in the centrally situated space 21 of the
module M before being led into the pipe 4 and towards
the catalyst cleaner 10. When the exhaust gases flowing
inside the pipe 4 reach the catalyst cleaner 10, they flow
into the latter’s elongate ducts. The elongate ducts allow
the exhaust gases to flow in the second flow direction 11
which is parallel with, but in the opposite direction to, the
first flow direction 8. In the catalytic cleaner 10, the nitro-
gen oxides and ammonia contained in the exhaust gases
are reduced to nitrogen gas and water. Thereafter, the
exhaust gases substantially clear of soot particles and
nitrogen oxides flow out through the outlet 3. The outlet
3 comprises a well-rounded tapering shape which con-
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nects the pipe 4 to a narrower pipe of the exhaust system.
The narrower pipe 4 is not depicted in the drawings. The
shape of the outlet 3 means that the exhaust gases are
here again subject to very little flow resistance.

[0022] The flowpaths 13a, b are thus comprised within
a detachable separate module M which is easy to fit and
remove. This means that the endwall 6 and the spiral
flowpaths 13a, b can be fitted as a unit. Such modules
M can be manufactured in various versions and sizes.
Modules M comprising flowpaths differing in number,
length and cross-sectional area can thus be fitted in the
converter device, depending inter alia on the type and
size of combustion engine. The fitting of the module can
be by clamp banding.

[0023] Theinvention isin no way limited to the embod-
iment described but may be varied freely within the
scopes of the claims. For example, the flowpaths need
not necessarily have a spiral extent but may have a
curved extent of substantially any desired shape such as
toresultin alonger exhaust gas route than a substantially
rectilinear radial flow. The exhaust gases may alterna-
tively be led in an opposite direction so that they first flow
through the pipe 4 on the inside before being led radially
outwards, via the flowpaths 13a, b, to a final flow outside
the pipe 4. In such a case the particle filter 7 is arranged
inside the pipe 4 and the catalyst cleaner 10 outside the
pipe 4. The casing 1, the exhaust cleaning components
7, 10 and the pipe 4 need not necessarily be circular in
cross-section but may be of substantially any desired
functional shape. Nor need the pipe 4 be arranged cen-
trally inside the casing 1 but may have substantially any
desired functional positioning

Claims

1. A converter device intended to be arranged in an
exhaust system of a combustion engine, which con-
verter device comprises an outer casing (1), atubular
body (4) which is enclosed by said casing (1), and a
passage for leading exhaust gases through the con-
verter device, said passage comprising a first portion
(17a) situated externally about the tubular body (4),
a second portion (17b) situated inside the tubular
body (4) and a third portion (17c¢) which caters for
flow of exhaust gases in a radial direction between
the first portion (17a) and the second portion (17b)
of the passage and wherein the third portion com-
prises at least one flowpath (13a, b) which provides
exhaust gases with a longer flow route than a sub-
stantially rectilinear radial flow between the external-
ly situated first portion (17a) and the internally situ-
ated second portion (17b) of the passage charac-
terised in that the flowpath (13a, b) has a spiral
extent of 180° to 1080° and that it comprises at least
one profiled section (12a, b) which has a spiral extent
and which forms a wall surface of the flow path (13a,
b).
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A converter device according to claim 1, character-
ised in that the positioning of the flowpath (13a, b)
is such as to connect a first space and a second
space of the passage.

A converter device according to claim 1 or 2, char-
acterised in that the flowpath (13a, b) exhibits at
least one portion with a varying cross-sectional area.

A converter device according to any one of the fore-
going claims, characterised in that said third por-
tion (17a) of the passage comprises n flowpaths
(13a, b) formed by n profiled sections (12a, b) which
are offset 360 /n from one another.

A converter device according to claim 4, character-
ised in that n is greater than or equal to 2.

A converter device according to any one of the fore-
going claims, characterised in that the converter
device comprises an inlet (2) for the exhaust gases
leading the exhaust gases to the first portion (17a)
of the passage and an outlet (3) for the exhaust gas-
es leading the exhaust gases out from the second
portion (17b) of the passage, wherein the exhaust
gases are led through the passage in a direction such
they first flow through its first portion (17a) before
flowing through its second portion (17b).

A converter device according to any one of the fore-
going claims, characterised in that said flowpath
(13a, b) is comprised within a detachable separate
module (M).

A converter device according to claim 7, character-
ised in that said detachable module (M) comprises
at least an endwall (6) of the casing (1).

Patentanspriiche

1.

Umwandelvorrichtung zum Anordnen in einem Ab-
gassystem eines Verbrennungsmotors, wobei die
Umwandelvorrichtung ein dueres Gehause (1) , ei-
nen rohrférmigen Korper (4), der von dem &uReren
Gehause (1) umhlillt ist, und einen Kanal zum Hin-
durchfiihren von Abgasen durch die Umwandelvor-
richtung aufweist, wobei der Kanal einen ersten Ab-
schnitt (17a), der auBerhalb des rohrférmigen Kor-
pers (4) angeordnet ist, einen zweiten Abschnitt
(17b), der innerhalb des rohrférmigen Korpers (4)
angeordnetiist, und einen dritten Abschnitt (17c) auf-
weist, der dazu ausgebildet ist, fir einen Strom von
Abgasen in radialer Richtung zwischen dem ersten
Abschnitt (17a) und dem zweiten Abschnitt (17b) des
Kanals zu sorgen, und wobei der dritte Abschnitt we-
nigstens einen Strémungspfad (13a, 13b) aufweist,
der den Abgasen einen langeren Strdmungsweg
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verleiht, als eine im Wesentlichen geradlinige radiale
Strémung zwischen dem extern angeordneten er-
sten Abschnitt (17a) und dem intern angeordneten
zweiten Abschnitt (17b) des Kanals,

dadurch gekennzeichnet, dass der Stromungs-
pfad (13a, b) eine spiralférmige Erstreckung von
180° bis 1080° aufweist und dass er wenigstens ei-
nen profilierten Abschnitt (12a, b) aufweist, der eine
spiralférmige Erstreckung besitzt und eine Wandfla-
che des Stromungspfads (13a, b) bildet.

Umwandelvorrichtung nach Anspruch 1,

dadurch gekennzeichnet, dass die Positionierung
des Stromungspfads (13a, b) derartist, dass er einen
ersten Raum und einen zweiten Raum des Kanals
miteinander verbindet.

Umwandelvorrichtung nach Anspruch 1 oder 2,
dadurch gekennzeichnet, dass der Strémungs-
pfad (13a, b) wenigstens einen Abschnitt mit variie-
render Querschnittsflaiche aufweist.

Umwandelvorrichtung nach einem der vorangehen-
den Anspriche,

dadurch gekennzeichnet, dass der dritte Ab-
schnitt (17a) des Kanals n Stromungspfade (13a, b)
aufweist, die durch n profilierte Abschnitte (12a, b)
ausgebildet sind, die um 360/n voneinander beab-
standet sind.

Umwandelvorrichtung nach Anspruch 4,
dadurch gekennzeichnet, dass n groRer oder
gleich 2 ist.

Umwandelvorrichtung nach einem der vorangehen-
den Anspriche,

dadurch gekennzeichnet, dass die Umwandelvor-
richtung einen Einlass (2) fiir die Abgase aufweist,
der die Abgase zu dem ersten Abschnitt (17a) des
Kanals fiihrt, und einen Auslass (3) fiir die Abgase
aufweist, der die Abgase aus dem zweiten Abschnitt
(17b) des Kanals herausfiihrt, wobei die Abgase
durch den Kanalin einer Richtung derart gefiihrt wer-
den, dass sie zuerst durch seinen ersten Abschnitt
(17a) stréomen, bevor sie durch seinen zweiten Ab-
schnitt (17b) strémen.

Umwandelvorrichtung nach einem der vorangehen-
den Anspriche,

dadurch gekennzeichnet, dass der Strdmungs-
pfad (13a, b) innerhalb eines abnehmbaren separa-
ten Moduls (M) vorgesehen ist.

Umwandelvorrichtung nach Anspruch 7,

dadurch gekennzeichnet, dass das abnehmbare
Modul (M) wenigstens eine Endwand (6) des Ge-
hauses (1) umfasst.
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Revendications

Dispositif convertisseur destiné a étre installé dans
un systéme d’échappement d’un moteur a combus-
tion, lequel dispositif convertisseur comprend un boi-
tier externe (1), un corps tubulaire (4) qui estenfermé
dans ledit boitier (1), et un passage pour conduire
les gaz d’échappement a travers le dispositif con-
vertisseur, ledit passage comprenant une premiere
partie (17a) située en extérieur autour du corps tu-
bulaire (4), une deuxiéme partie (17b) située a I'in-
térieur du corps tubulaire (4) et une troisi€me partie
(17c) qui permet I'écoulement des gaz d’échappe-
ment dans une direction radiale entre la premiéere
partie (17a) et la deuxieme partie (17b) du passage,
la troisieme partie comprenant au moins une voie
d’écoulement (13a, b) qui fait suivre aux gaz
d’échappement un chemin d’écoulement plus long
qgu’un écoulement radial essentiellement rectiligne
entre la premiére partie du passage située en exté-
rieur (17a) et la deuxiéme partie du passage située
en interne (17b), caractérisé en ce que la voie
d’écoulement (13a, b) comprend une étendue en spi-
rale de 180° a 1080° et en ce qu’il comprend au
moins une section profilée (12a, b) qui a une étendue
en spirale et qui forme une surface de paroi de la
voie d’écoulement (13a, b).

Dispositif convertisseur selon la revendication 1, ca-
ractérisé en ce que la voie d’écoulement (13a, b)
est positionnée de telle sorte qu’elle raccorde un pre-
mier espace et un deuxiéme espace du passage.

Dispositif convertisseur selon la revendication 1 ou
2, caractérisé en ce que la voie d’écoulement (13a,
b) présente au moins une partie ayant une section
transversale variable.

Dispositif convertisseur selon 'une quelconque des
revendications précédentes, caractérisé en ce que
ladite troisieme partie (17a) du passage comprend
nvoies d’écoulement (13a, b) formées par n sections
profilées (12a, b) qui sont décalées les unes des
autres de 360/n.

Dispositif convertisseur selon la revendication 4, ca-
ractérisé en ce que n est supérieur ou égal a 2.

Dispositif convertisseur selon 'une quelconque des
revendications précédentes, caractérisé en ce que
le dispositif convertisseur comprend un orifice d’en-
trée (2) pour les gaz d’échappement, qui conduit les
gaz d’échappement a la premiére partie (17a) du
passage, et un orifice de sortie (3) pour les gaz
d’échappement, qui conduit les gaz d’échappement
hors de la deuxieme partie (17b) du passage, les
gaz d’échappement étant conduits a travers le pas-
sage dans une direction telle quils s’écoulent
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d’abord a travers sa premier partie (17a) avant de
s’écouler a travers sa deuxiéme partie (17b).

Dispositif convertisseur selon 'une quelconque des
revendications précédentes, caractérisé en ce que
ladite voie d’écoulement (13a, b) est comprise dans
un module distinct détachable (M).

Dispositif convertisseur selon la revendication 7, ca-
ractérisé en ce que ledit module détachable (M)
constitue au moins une paroi d’extrémité (6) du boi-
tier (1).
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Fig 2
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