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Docket No.: 75506
DECLARATION FOR PATENT APPLICATION AND ASSIGNMENT
Title of the Invention: EXHAUST GAS TREATMENT DEVICE ' L
As a below named inventor, | hereby declare that:
This declaration is directed to:
x The attached application, or
O United States application or PCT international application number
filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

WHEREAS, Eberspiicher Exhaust Technology GmbH & Co. KG

(hereinafter referred to as Assignee) having a place of business at: Homburger Str. 95, D-66539
Neunkirchen, GERMANY

is desirous of acquiring the entire right, title and interest to said invention and in the Letters Patent to
be obtained therefor from the United States;

NOW THEREFORE, be it known by all whom it may concern, that for and in consideration of the sum
of One Dollar ($1.00) (or the equivalent thereof in foreign currency) and other valuable consideration,
the receipt of which is hereby acknowledged, | have assigned, sold and set over and by these presents
do assign, sell and set over unto the said Assignee for the territory of the United States of America and
not elsewhere, the full and exclusive right, title and interest in and to the said invention, said invention,
application and Letters Patent to be held and enjoyed by the said Assignee for its own use and behoof
and for the use and behoof of its successors and assigns to the full end of the term for which said
Letters Patent is granted, as fully and entirely as the same would have been held by me had this
Assignment and sale not been made.

I hereby acknowledge that any willful false statement made in this declaration is punishable under
18 U.5.C. 1001 by fine or imprisonment of not more than (5) years, or both.

LEGAL NAME OF INVENTOR

INVENTOR: Felix NEUMANN

Inventor's signature% a’k/{]/w e Date)< ,QC( 06 ,QO//g

McGLEW & TUTTLE, P.C., Box 9227 Scarborough Station, Scarborough N.Y.10510-9227 U.S.A
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Docket No.: 75506
DECLARATION FOR PATENT APPLICATION AND ASSIGNMENT
Title of the Invention: EXHAUST GAS TREATMENT DEVICE
As a below named inventor, | hereby declare that:

This declaration is directed to:

x The attached application, or

O United States application or PCT international application number
filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

WHEREAS, Eberspicher Exhaust Technology GmbH & Co. KG

(hereinafter referred to as Assignee) having a place of business at: Homburger Str. 95, D-66539
Neunkirchen, GERMANY

is desirous of acquiring the entire right, title and interest to said invention and in the Letters Patent to
be obtained therefor from the United States;

NOW THEREFORE, be it known by all whom it may concern, that for and in consideration of the sum
of One Dollar ($1.00) (or the equivalent thereof in foreign currency) and other valuable consideration,
the receipt of which is hereby acknowledged, | have assigned, sold and set over and by these presents
do assign, sell and set over unto the said Assignee for the territory of the United States of America and
not elsewhere, the full and exclusive right, title and interest in and to the said invention, said invention,
application and Letters Patent to be held and enjoyed by the said Assignee for its own use and behoof
and for the use and behoof of its successors and assigns to the full end of the term for which said
Letters Patent is granted, as fully and entirely as the same would have been held by me had this
Assignment and sale not been made.

I hereby acknowledge that any willful false statement made in this declaration is punishable under
18 U.8.C. 1001 by fine or imprisonment of not more than (5) years, or both.

LEGAL NAME OF INVENTOR

INVENTOR: Alexander KAUDERER

Inventor's signatureﬁ&/@'r Date Zé’é Z w

McGLEW & TUTTli/E, P.C., Box 9227 Scarborough Station, Scarborough N.Y.10510-9227 U.S.A

PATENT
REEL: 039559 FRAME: 0660



Docket No.: 75506
DECLARATION FOR PATENT APPLICATION AND ASSIGNMENT
Title of the Invention: EXHAUST GAS TREATMENT DEVICE
As a below named inventor, | hereby declare that:

This declaration is directed to:

x The attached application, or

O United States application or PCT international application number
filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

WHEREAS, Eberspicher Exhaust Technology GmbH & Co. KG

(hereinafter referred to as Assignee) having a place of business at: Homburger Str. 95, D-66539
Neunkirchen, GERMANY

is desirous of acquiring the entire right, title and interest to said invention and in the Letters Patent to
be obtained therefor from the United States;

NOW THEREFORE, be it known by all whom it may concern, that for and in consideration of the sum
of One Dollar ($1.00) (or the equivalent thereof in foreign currency) and other valuable consideration,
the receipt of which is hereby acknowledged, | have assigned, sold and set over and by these presents
do assign, sell and set over unto the said Assignee for the territory of the United States of America and
not elsewhere, the full and exclusive right, title and interest in and to the said invention, said invention,
application and Letters Patent to be held and enjoyed by the said Assignee for its own use and behoof
and for the use and behoof of its successors and assigns to the full end of the term for which said
Letters Patent is granted, as fully and entirely as the same would have been held by me had this
Assignment and sale not been made.

I hereby acknowledge that any willful false statement made in this declaration is punishable under
18 U.S.C. 1001 by fine or imprisonment of not more than (5) years, or both.

LEGAL NAME OF INVENTOR

INVENTOR: Simon KRAMMER

L ~
Inventor's signature >( }"',‘,W@ﬁ» Crogps C—" Date X oF &b, oy’

McGLEW & TUTTLE, P.C., Box 9227 Scarborough Station, Scarborough N.Y.10510-9227 U.S.A
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Docket No.: 75506
DECLARATION FOR PATENT APPLICATION AND ASSIGNMENT
Title of the Invention: EXHAUST GAS TREATMENT DEVICE
As a below named inventor, | hereby declare that:

This declaration is directed to:

X The attached application, or

O United States application or PCT international application number
filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

WHEREAS, Eberspicher Exhaust Technology GmbH & Co. KG

(hereinafter referred to as Assignee) having a place of business at: Homburger Str. 95, D-66539
Neunkirchen, GERMANY

is desirous of acquiring the entire right, title and interest to said invention and in the Letters Patent to
be obtained therefor from the United States;

NOW THEREFORE, be it known by all whom it may concern, that for and in consideration of the sum
of One Dollar ($1.00) (or the equivalent thereof in foreign currency) and other valuable consideration,
the receipt of which is hereby acknowledged, | have assigned, sold and set over and by these presents
do assign, sell and set over unto the said Assignee for the territory of the United States of America and
not elsewhere, the full and exclusive right, title and interest in and to the said invention, said invention,
application and Letters Patent to be held and enjoyed by the said Assignee for its own use and behoof
and for the use and behoof of its successors and assigns to the full end of the term for which said
Letters Patent is granted, as fully and entirely as the same would have been held by me had this
Assignment and sale not been made.

| hereby acknowledge that any willful false statement made in this declaration is punishable under
18 U.S.C. 1001 by fine or imprisonment of not more than (5) years, or both.

LEGAL NAME OF INVENTOR

Kiritl Kavelin

INVENTOR: K=

inventor's signature l/<'( (Yl 28 K&V@[lhﬂf pate_ OKOE. 201 6

McGLEW & TUTTLE, P.C., Box 9227 Scarborough Station, Scarborough N.Y.10510-9227 U.S.A
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Docket #75506

EXHAUST GAS TREATMENT DEVICE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority under 35 U.S.C. §119 of German
Application 10 2015 218 503.6 filed September 25, 2015 the entire contents of which are

incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention pertains to an exhaust gas treatment device for an exhaust
system of an internal combustion engine, which may be arranged, for example, in a motor

vehicle.

BACKGROUND OF THE INVENTION

[0003] Exhaust systems for internal combustion engines are known to have mufflers and

exhaust gas treatment devices, for example, catalytic converters and particle filters. An exhaust
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gas treatment device used for this purpose may be specialized for a single exhaust gas treatment
function. Combined devices are likewise known, in which at least two different functions are
implemented, for example, a particle filter in combination with a catalytic converter, and a
muffling effect may additionally be integrated as well. Provisions may be made especially in
case of more complex exhaust gas treatment devices, which contain a particle filter element, for
the particle filter element to be replaced at least once during the service life of the exhaust
system. It is necessary for this to arrange the particular particle filter element replaceably in the
exhaust gas treatment device. This correspondingly also applies, in principle, to other exhaust
gas treatment elements, such as SCR catalytic converters, oxidation-type catalytic converters and

other catalytic converters.

[0004] For this purpose, an exhaust gas treatment device may have a housing, in which at
least one mounting pipe is arranged, which contains a mounting space. Further, the exhaust gas
treatment device may have at least one cartridge, which is arranged replaceably in the mounting
space and which has a cartridge pipe as well as at least one exhaust gas treatment element
arranged in the cartridge pipe. To replace the exhaust gas treatment element, the entire cartridge
can simply be pulled out of the mounting pipe, with the housing opened, and replaced with a new
cartridge, which is then pushed into the mounting pipe. The use of such cartridges simplifies the
replacement of the particular exhaust gas treatment element, because especially the mounting of
the particular exhaust gas treatment element within the cartridge pipe can be embodied within the
cartridge in a conventional manner, for example, by means of a radially pressed mounting mat.

In particular, a conventional canning of the exhaust gas treatment element, mounting mat and
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cartridge pipe can thus be carried out in order to manufacture such a cartridge.

[0005] The circumstance that a bypass flow, which bypasses an exhaust gas flow path
routed through the particular exhaust gas treatment element and is intended for the exhaust gas
purification function, will develop radially between the cartridge pipe and the mounting pipe
during the operation of the exhaust gas treatment device is problematic in such exhaust gas
treatment devices. On the one hand, the efficiency of the exhaust gas purification effect is
reduced in this manner, On the other hand, contaminants, which make it difficult to remove the
cartridge from the mounting space in case of maintenance, may be deposited as a result in an

annular space formed radially between the cartridge pipe and the mounting pipe.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to provide an improved embodiment for an
exhaust gas treatment device, which embodiment is characterized especially by an improved

replaceability of the cartridge. In particular, said bypass flow is sought to be avoided for this.

[0007] According to the invention, an exhaust gas treatment device 1s provided for an
exhaust system of an internal combustion engine. The exhaust gas treatment device comprises a
housing, at least one mounting pipe arranged in the housing, the least one mounting pipe
containing a mounting space and at least one cartridge arranged replaceably in the mounting
space. The at least one cartridge comprises a cartridge pipe and at least one exhaust gas

treatment element arranged in the cartridge pipe. A spring arrangement is provided comprising
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at least one spring. The cartridge pipe is axially supported at an annular step under axial

prestress, at least on an axial front side, via the spring arrangement.

[0008] The present invention is based on the general idea of supporting the cartridge
axially under an axial prestress at an annular step that is stationary in relation to the mounting
space. This axial prestress may be used to reduce the forces necessary for extracting the cartridge
from the mounting space in case of maintenance. At least one spring element is used according
to the present invention to generate such a prestress. The spring element in question is preferably
arranged such that the axial prestress is oriented in an extraction direction of the cartridge, 1.e.,

against an insertion direction, in which the cartridge is inserted into the mounting pipe.

[0009] This is achieved, in general, by the cartridge pipe being supported axially at an
annular step under axial prestress via at least one spring element at least on an axial front side.
This annular step is arranged in the housing in a fixed manner. This annular step is preferably
permanently connected to the mounting pipe. In particular, the annular step may be attached to
the mounting pipe as a separate component, €.g., by soldering or welding, or it may be made

integrally with the mounting pipe.

[0010] It is clear that a plurality of exhaust gas treatment elements may also be arranged
in the cartridge pipe. However, the accommodation of a single, especially monolithic, preferably
ceramic exhaust gas treatment element is preferred. The exhaust gas treatment element being

held in the cartridge is preferably a particle filter element. It may, however, also be, in principle,
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a catalytic converter element, e.g., an oxidation-type catalytic converter or an SCR catalytic
converter. A particle filter element with a catalytically active coating may also be provided.
Further different exhaust gas treatment elements may be arranged, e.g., a catalytic converter
clement and, downstream therefrom, a particle filter element, one after another in the cartridge
pipe. If the exhaust gas treatment element is a particle filter element, the cartridge may also be
called a particle filter cartridge. If the exhaust gas treatment element is, by contrast, a catalytic

converter element, the cartridge may also be called a catalytic converter cartridge.

[0011] Especially advantageous is an embodiment in which the spring element is
configured as a spring element extending annularly. The prestress can be applied in a uniformly
distributed manner in the circumferential direction to the cartridge due to this configuration.
Furthermore, a single ring-shaped spring element is sufficient, in principle, to achieve the desired
prestress. However, this does not rule out embodiments in which a plurality of spring elements
are used. Such a ring-shaped spring element exerts, in addition, a certain sealing effect in case of
a corresponding configuration and arrangement. Thus, the use of a ring-shaped spring elements
extending annularly in a closed form can be used, in addition, to reduce or prevent a bypass flow,

which bypasses the exhaust gas flow path routed through the particle filter element.

[0012] Corresponding to an especially advantageous variant, the spring element may be
arranged such that it seals said exhaust gas flow path routed through the particle filter element
against the aforementioned annular space, which is formed radially between the cartridge pipe

and the mounting pipe. The undesired bypass flow can be significantly reduced and even
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prevented completely in the ideal case by the sealing effect of the spring element. Deposits or
contamination in the annular space are also reduced due to the reduced bypass flow or the
elimination of the bypass flow, which likewise contribute to a facilitation of the cartridge
replacement. Independently herefrom, the sealing effect achieved leads to improved efficiency of
the particle filter element or of the exhaust gas treatment device regarding the particle filter

function.

[0013] According to an advantageous variant, the spring element may be in contact with
the cartridge pipe such that it extends annularly in a closed form and/or with the annular step
such that it extends annularly in a closed form. A linear contacting or contact of the spring
clement with the cartridge pipe and/or with the annular step is especially advantageous here. Due
to the linear and prestressed contact, an efficient sealing effect is achieved between the spring
element and the annular step, on the one hand, and/or between the spring element and the
cartridge pipe, on the other hand. The spring element can thus efficiently seal the annular space
against the exhaust gas flow path. Such a linear contacting can be achieved, for example, by a
convexly arched section on the spring element in the area of the contacting or by a bead-like

elevation on the spring element in the area of the contacting.

[0014] In another embodiment, the spring element may have at least one guide contour,
which projects radially forward and is supported radially at the mounting pipe. This leads to a
centering of the cartridge pipe in the mounting pipe in the area of the spring element. The guide

contour may be configured as an annularly extending contour or formed by a plurality of local
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guide contour elements located at spaced locations from one another in the circumferential
direction. The guide contour is preferably made integrally with the spring element. Furthermore,
the guide contour may be arranged in an end section of the cartridge pipe, which said end section
has the front side of the cartridge pipe. The integrated variant with closed, annularly extending
guide contour is preferred, because the guide contour improves, in addition, the sealing effect in

this case.

[0015] Furthermore, the spring element may have, axially next to the guide contour, at
least one radial support contour, which is radially supported at the cartridge pipe. This support
contour may also preferably be formed integrally on the spring element. In addition or as an
alternative, this radial support contour may be configured as an annularly extending support
contour and have specially a linear contact with the cartridge pipe. Further, the support contour
is preferably supported on the cartridge pipe on a side of the guide contour facing away from the
front side of the cartridge pipe. Such a linear contact can also be embodied here, for example, by
a convexly arched section on the spring element in the area of the contacting or by a bead-like

elevation on the spring element in the area of the contacting.

[0016] The guide contour may especially advantageously be arranged radially between
the cartridge pipe and the mounting pipe, as a result of which the aforementioned annular space
is used to accommodate the guide contour or to achieve the centering function. As an alternative,
the guide contour may be arranged axially between an axial front side of the cartridge pipe and

the annular step. As a result, a greater path of adjustment is available for the radial centering of
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the cartridge pipe within the mounting pipe, which simplifies the centering even in case of

greater manufacturing tolerances.

[0017] In another advantageous embodiment, the spring element may have at least one
clamping area, which extends around a front side of the cartridge pipe and fixes the spring
element on the cartridge pipe by clamping. The fixation of the spring element on the cartridge
pipe causes the spring element to be also extracted from the mounting space at the same time
when extracting the cartridge. In particular, the spring element can thus be replaced
simultaneously with the cartridge in case of maintenance. The spring element is preferably

preassembled for this on the particular cartridge, so that it quasi forms a part of the cartridge.

[0018] The clamping area may be configured, for example, as a pocket, into which an end
section of the cartridge pipe having the front side is axially inserted. This leads to an especially

efficient radial clamping of the end section in the clamping area.

[0019] The clamping area and the pocket may preferably have an annularly extending
configuration. The camping area or the pocket may preferably be formed integrally on the spring

clement.

[0020] In another embodiment, the spring element may have at least one clipping area,
into which an inwardly bent collar of the cartridge pipe is clipped axially. Fixation of the spring

clement on the cartridge pipe is implemented here as well in order to enable the filter element to
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be extracted from the mounting space simultaneously with the rest of the cartridge in case of
maintenance. A predetermined relative position is also established between the spring element
and the cartridge pipe by the fixation of the spring element at the cartridge pipe. The clipping
area may preferably be configured as an annularly extending area here as well. In addition or as
an alternative, the clipping area may be formed integrally on the spring element. The term
"inward" pertains to the radial direction; in other words, the collar points radially inwardly. The
collar is preferably bent by 90° in relation to the cartridge pipe. However, other angles, which are

greater or smaller than 90° may also be employed for the bend of the collar.

[0021] According to a variant, the clipping area may have a holding area, which extends
around an inner edge of the collar. Efficient positive-locking fixation is achieved hereby in an
especially simple manner in the axial direction between the spring element and the cartridge pipe.
For example, the holding area may be S-shaped in a longitudinal section of the spring element.
Such a longitudinal section is located in one plane, in which a central longitudinal axis of the
cartridge is located as well. Here as well, the holding area is preferably formed integrally on the

clipping area or the integral spring element.

[0022] According to another advantageous variant, the clipping area may have at least
one locking contour, which interacts with an opposing locking contour, which is formed on the
collar and is complementary to the locking contour formed on the collar, for fixing or positioning
the collar at the clipping area. For example, the locking contour is an axially projecting

projection. The opposing locking contour, which is complementary hereto, is a corresponding
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depression in this case. The locking contour may likewise be a depression, while the opposing
locking contour is formed by a projection that is complimentary thereto. Said locking contour
may have a punctiform configuration, i.e., have a plurality of locking contour elements
distributed in the circumferential direction. However, a ring-shaped configuration of the locking
contour is preferred, whereby the aforementioned sealing effect can be improved. An integral
mode of construction is also preferred here, so that the locking contour is formed integrally on

the clipping area or on the spring element.

[0023] In another advantageous embodiment, the spring element may have at least one
axially spring-loaded spring area, which extends axially between the front side and the wall. The
spring area is preferably formed integrally on the spring element here as well. The spring
element can elastically compensate thermal expansion effects, which lead to different changes in
length on the mounting pipe and on the cartridge pipe, by means of this axially spring-loaded
spring area without excessive stresses developing in the process. At the same time, a sealing
effect possibly achieved with the spring element can be guaranteed over the entire temperature
range to be expected of the exhaust gas treatment device, because the spring element can
elastically follow the possibly occurring relative motions and is always in contact with the

annular step and with the cartridge pipe in a prestressed manner.

[0024] In an advantageous variant, the spring area may have a corrugation or corrugated
structure in the longitudinal section of the spring element. Here as well, the longitudinal section

is located in a section plane in which the central longitudinal axis of the cartridge is also located.

10
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Due to such a corrugated structure, the spring element is axially spring-loaded over a
comparatively wide range of adjustment. The spring element is formed as a result like a
corrugated bellows in the spring element. The spring element is preferably made of a metal,

preferably spring steel.

[0025] In another advantageous embodiment, the spring element may have a support area,
with which the spring element is axially supported at the annular step and which has at least one
locking contour, which interacts with an opposing locking contour complementary to the locking
contour formed at the annular step for radially fixing or radially positioning the spring element.
A desired relative position between the spring element and the annular step, especially a radial
centering of the spring element relative to the annular step, can be achieved here as well.
Further, the locking contour may be formed, for example, by an axially projecting projection in
this case as well, while the opposing locking contour complementary thereto is formed by a
corresponding axial depression. The reverse case is possible here as well, in which the locking
contour is formed by an axial depression, while the opposing locking contour now has an axial
projection. The locking contour is preferably configured such that it extends fully annularly in
the circumferential direction. The locking contour may have a punctiform depression in the
circumferential direction, for example, in the form of separate locking contour elements.

Furthermore, an integration of the locking contour in the spring element is preferred here as well.

[0026] In another embodiment, the annular step may be arranged in a fixed manner on the

mounting pipe axially opposite an insertion opening for inserting the cartridge into the mounting

11
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space. For example, the annular step may be formed integrally on the mounting pipe. It may
likewise be welded to it or soldered to it. Further, the insertion opening of the mounting pipe is
arranged within the housing and at an axially spaced location as well as axially flush with a
housing opening, through which the cartridge can be inserted into the insertion opening. The
housing opening can now preferably be closed with a closing device, which can be removed for
replacing the cartridge, and which is axially supported at the cartridge or at the cartridge pipe and
wherein the cartridge or the cartridge pipe pushes into the mounting space against the prestress of
the spring element. It is achieved through this mode of construction, on the one hand, that the
cartridge can be integrated in the exhaust gas flow path, which extends within the housing, in an
especially simple manner. On the other hand, it is achieved in case of maintenance that when the
closing device is removed, the force opposing the spring element is abolished, so that the spring
element can now push the cartridge out of the mounting space, as a result of which the extraction

of the cartridge from the mounting pipe is facilitated.

[0027] In an especially advantageous variant, the aforementioned closing device may
have a cover for closing the housing opening as well as a support ring, which is axially supported
at the cartridge or at the cartridge pipe and through which exhaust gas can flow radially. For
example, a peripheral edge of the support ring may be perforated for this. The support ring may
be supported at the cartridge or at the cartridge pipe via a plurality of axial webs distributed in the
circumferential direction, so that there is sufficient free space, through which exhaust gas can

flow, between adjacent webs in the circumferential direction.

12
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[0028] A cartridge according to the present invention thus comprises a cartridge pipe for
replaceably inserting the cartridge into a mounting pipe of the exhaust gas treatment device and
at least one exhaust gas treatment element arranged in the cartridge pipe. The cartridge may
preferably have, in addition, at least one spring element on an axial front side of the cartridge
pipe, which is provided for axially supporting the cartridge pipe under axial prestress at an
annular step of the exhaust gas treatment device when the cartridge is inserted into the mounting
pipe. In addition or as an alternative, an axial front side of the cartridge pipe may have an
inwardly bent collar, at which at least one spring element can be supported under axial prestress

when the cartridge is inserted into the mounting pipe.

[0029] Further important features and advantages of the present invention appear from
the subclaims, from the drawings and from the corresponding description of the figures on the

basis of the drawings.

[0030] It is obvious that the above-mentioned features, which will also be explained
below, may be used not only in the particular combination shown but in other combinations or

alone as well without going beyond the scope of the present invention.

[0031] Preferred exemplary embodiments of the present invention are shown in the
drawings and will be explained in more detail in the following description, where identical

reference numbers designate identical or similar or functionally identical components.

13
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[0032] The present invention is described in detail below with reference to the attached
figures. The various features of novelty which characterize the invention are pointed out with
particularity in the claims annexed to and forming a part of this disclosure. For a better
understanding of the invention, its operating advantages and specific objects attained by its uses,
reference is made to the accompanying drawings and descriptive matter in which preferred

embodiments of the invention are illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] In the drawings:

[0034] Figure 1 is a longitudinal sectional view of an exhaust gas treatment device in the

arca of a cartridge;

[0035] Figure 2 is a longitudinal exploded sectional view of the device of Figure 1, in the

arca of the cartridge;

[0036] Figure 3 is an enlarged view of detail III from Figure 1 in the area of a spring
element;
[0037] Figure 4 is a detail view as in Figure 3, but for another embodiment;
[0038] Figure S is a detail view as in Figure 3, but for another embodiment; and
14
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[0039] Figure 6 is a detail view as in Figure 3, but for another embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0040] Corresponding to Figures 1 and 2, an exhaust gas treatment device 1, which is
suitable for use in an exhaust system of an internal combustion engine, preferably of a motor
vehicle, which said exhaust system is not shown here, comprises a housing 2, in which at least
one mounting pipe 3 is arranged, which contains a mounting space 4. The exhaust gas treatment
device 1 has, in addition, at least one cartridge 5, which has a cartridge pipe 6 and at least one
exhaust gas treatment element 7 arranged in the cartridge pipe 6. In the example being shown
here, a particle filter element is provided as an example as an exhaust gas treatment element 7, so
that the exhaust gas treatment element 7 may hereinafter also be called a particle filter element 7.
In an alternative embodiment, which is not shown here, the exhaust gas treatment element 7 may
also be a catalytic converter element, e.g., an oxidation-type catalytic converter element or an
SCR catalytic converter element, wherein SCR denotes, in the known manner, "Selective

Catalytic Reduction."”

[0041] The particular particle filter element 7 is mounted and axially fixed in the
cartridge pipe 6 by means of a mounting mat 8. The mounting mat 8 is regularly pressed for this
radially between the particle filter element 7 and the cartridge pipe 6. Only a single particle filter
element 7 1s arranged in the cartridge pipe 6 in the example. The particular exhaust gas treatment
clement 7 is especially a one-piece, monolithic ceramic body. Two or more exhaust gas

treatment elements 7 may also be arranged axially one after another in the cartridge pipe 6 in
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another embodiment. In respect to their exhaust gas treatment function, identical or similar
exhaust gas treatment elements 7 are preferably used now, e.g., two or more particle filter
clements 7. As an alternative two or more exhaust gas treatment elements 7 may be employed,
which have different exhaust gas treatment functions, e.g., a particle filter element 7 and a
catalytic converter element. The use of a metallic particle filter element 7, which may especially
also be fixed on the cartridge pipe 6 without the use of a mounting mat 8 may be provided as

another alternative.

[0042] The mounting pipe 3 is connected via an annular step 9 to a catalytic converter
pipe 10, in which a catalytic converter element 11 is arranged. In the example being shown, the
catalytic converter element 11 is likewise mounted and fixed axially in the catalytic converter
pipe 10 by means of a mounting mat 12. The catalytic converter element 11 is preferably an
oxidation-type catalytic converter. In reference to an exhaust gas flow direction 13 indicated by
an arrow in Figures 1 and 2, the catalytic converter element 11 is preferably arranged upstream of

the particle filter element 7.

[0043] The annular step 9 is located at the mounting pipe 3 axially opposite an insertion
opening 14 of the mounting pipe 3. This insertion opening 14 is used to insert the cartridge 5
into the mounting space 4. The annular step 9 1s arranged in a fixed manner in relation to the
mounting pipe 3. In the exemplary embodiments being shown here, the annular step 9 is a
separate component, which is fastened to the mounting pipe 3 in a suitable manner. The annular

step 9 1s also fastened to the catalytic converter pipe 10 in a suitable manner in the example.
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Suitable fastening means are, for example, an axial plug-type connection (shown), preferably in

combination with a welded connection or soldered connection (not shown).

[0044] The insertion opening 14 is arranged within the housing 2 and axially flush as
well as at an axially spaced location in relation to a housing opening 15. The axial direction 1s
defined here by a central longitudinal axis 16 of the mounting pipe 3, which axis coincides with a
central longitudinal axis 17 of the cartridge 5 in the installed state. The axial direction
accordingly extends parallel to the respective central longitudinal axis 16 or 17. This housing
opening 15 is dimensioned such that the cartridge 5 can be inserted into the insertion opening 14
and thus into the mounting pipe 3 or the mounting space 4 through the housing opening 15. The
cartridge 5 can thus be removed from the housing 2 through the housing opening 15 in case of
maintenance. In the installed state and for the operation of the exhaust gas treatment device 1,
the housing opening 15 is closed with a closing device 18, which is configured such that it can be
removed for replacing the cartridge 5. This closing device 18 is supported axially at the cartridge
5 and presses the cartridge 5 in the process into the mounting space 4 in the exhaust gas flow
direction 13. The closing device 18 comprises here a cover 19 for closing the housing opening
15 as well as a support ring 20, which is axially supported at the cartridge pipe 6. The support
ring 20 1s configured such that exhaust gas can flow radially through it. This is achieved in the
example by the support ring 20 being supported at the cartridge pipe 6 via a plurality of axially
extending webs 21, so that a plurality of openings 22, through which exhaust gas can flow, are
formed axially between the cartridge pipe 6 and the support ring 20, on the one hand, and in the

circumferential direction between adjacent webs 21, on the other hand. In addition, a clamp 23,
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which can be removed for maintenance in an especially simple manner, is provided at the
housing 2 for fixing the cover 19. The clamp 23 axially braces the cover 19 with an opening wall
designated by 24 in Figure 2 in the clamp connection embodied therewith. The support ring 20 is
integrated in this clamp connection. To achieve sufficient gas tightness of the closing device 18,
seals 25 and 26 shown in Figure 2 may be used. One seal 25 is arranged axially between the
opening edge 24 and the support ring 20, while the other seal 26 is arranged axially between the
support ring 20 and the cover 19. The clamp 23 extends over the opening edge 24 and the cover
19 and all the components arranged axially between them, i.e., here the two seals 25, 26 and the

support ring 20.

[0045] The exhaust gas treatment device 1 being shown here is characterized, in addition,
by a spring element 27, which is shown in an enlarged form for different embodiments in Figures
3 through 5. The spring element 27 is supported axially at the cartridge pipe 6, on the one hand,
and at the annular step 9, on the other hand. The spring element 27 is axially compressed in the
installed state shown in Figure 1, so that it generates an axial prestress, with which the cartridge 5
is ultimately supported axially at the annular step 9 via the spring element 27. As a result, the

spring element 27 drives the cartridge 5 in the exhaust gas flow direction 13.

[0046] According to Figures 3 through 6, the spring element 27 has a ring-shaped and
circumferentially closed configuration. Further, it is arranged such that it seals an exhaust gas
flow path 28, which is likewise indicated by an arrow and which passes through the particle filter

clement 7, against an annular space 29, which is formed radially between the cartridge pipe 6 and
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the mounting pipe 3, The radial direction relates here to the particular central longitudinal axis
16, 17. For improved sealing effect, the spring element 27 is linearly in contact with the
cartridge pipe 6, on the one hand, and is linearly in contact with the annular step 9, on the other

hand.

[0047] In all embodiments shown in Figures 3 through 6, the spring element 27 has an
axially spring-mounted spring area 30, which is located axially between a front side 31 of the
cartridge pipe 6 and the annular step 9. The mode of construction being shown here is preferred,
in which the spring area 30 has a corrugated structure. A plurality of radially inwardly and
radially outwardly arched corrugations, which do not touch each other axially, alternate here, as a

result of which the desired axial elasticity develops.

[0048] The spring element 27 is a one-part or one-piece element in all the embodiments
shown here, so that all the sections, contours and areas of the spring elements 27 that can be seen
here are formed integrally thereon. In addition to this preferred integral configuration, a built up
embodiment may be provided as well, in which the spring element 27 is composed of at least two

individual parts.

[0049] In the embodiments according to Figures 3, 5 and 6, the spring element 27 has at
least one radially outwardly projecting guide contour 32, which is radially supported at the
mounting pipe 3. This guide contour 32 preferably has an annularly extending configuration, as a

result of which an additional sealing effect can be achieved. However, the guide contour 32 1s
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used primarily for the radial centering of the cartridge pipe 6 in relation to the mounting pipe 3 in

the mounting space 4.

[0050] In the embodiment shown in Figure 3, the guide contour 32 is arranged radially
between the cartridge pipe 6 and the mounting pipe 3. Further, provisions are made here for a
support contour 33, which is radially supported at the cartridge pipe 6 radially on the outside, to
adjoin the guide contour 32 on a side facing away from the spring area 30. Further, a clamping
area 34, which extends around the front side 31 of the cartridge pipe 6 and brings about fixation
of the spring element 27 at the cartridge pipe 6 by clamping, is formed in this embodiment at the
spring element 27. In the example according to Figure 3, the clamping area 34 is configured as a
pocket 35, into which an end section of the cartridge pipe 6, which has the front side 31, is

axially inserted.

[0051] By contrast, the guide contour 32 is arranged axially between the front side 31 and
the annular step 9 in the embodiments according to Figures 5 and 6. The guide contour 32 is
formed here in an especially simple manner by means of an outwardly arched corrugation of the
corrugated spring area 30. The first corrugation of the corrugated structure adjoining the
cartridge pipe 6 is advantageously extended for this radially to the outside to the extent that it

comes radially into contact with the mounting pipe 3.

[0052] In the embodiments shown in Figures 4 through 6, the spring element 27 has a

clipping area 36, which is clipped to the cartridge pipe 6. The cartridge pipe 6 is provided for

20

PATENT
REEL: 039559 FRAME: 0682



10

15

20

this, at its end facing the annular step 9, with an inwardly bent collar 37, which forms the front
side 31 of the cartridge pipe 6 in these embodiments. The collar 37 may be bent here inwardly to
the extent that it radially overlaps at the edge the particle filter element 7. Said collar 37 is now
clipped axially into the clipping area 36 of the spring element 27, as a result of which a
positive-locking fixation of the spring element 27 on the cartridge pipe 6 is obtained. A holding
area 38, which has an S-shaped configuration in the longitudinal section and extends around an

inner edge 39 of the collar 37, is formed for this on the clipping area 36.

[0053] In the embodiments shown in Figures 4 through 6, the clipping area 36 has, in
addition, at least one locking contour 40, which may interact especially with a complementary
opposing locking contour 41 formed on the collar 37 in order to radially fix the spring element 27
on the collar 37 in the clipping area 36. The locking contour 40 is preferably configured for this
as an annular closed circumferential, axially projecting projection at the spring element 27. The
opposing locking contour 41 is shaped as an annularly extending axial depression complementary
thereto on the cartridge pipe 6. If the opposing locking contour 41 is missing, the desired linear
contact between the spring element 27 and the cartridge pipe 6 can be achieved by means of the
locking contour 40, so that the locking contour 40 will now be a sealing contour 40 or linear

contact contour 40 or act as such.

[0054] In the embodiments according to Figures 3 through 6, the spring element 27 1s
supported axially at the annular step 9 via a support area 42. As was mentioned, a linear support

is preferred here.
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[0055] In addition, at least one locking contour 43, which can preferably interact with an
opposing locking contour 44, which is complementary thereto and is formed for this purpose in
the annular step 9, is provided in said support area 42 in the embodiments according to Figures 4
through 6. In the example being shown, the locking contour 43 is formed by an axially
projecting projection at the spring element 27, which projection preferably extends in a closed
form in the circumferential direction. The opposing locking contour 44 is formed now by a
corresponding axial depression at the annular step 9, which said depression extends
circumferentially in an annularly closed form. The locking contour 43 likewise brings about here
a radial fixation of the spring element 27 in the support area 42 at the annular step 9. If the
opposing locking contour 44 is missing, the desired linear contact between the spring element 27
and the annular step 9 can be brought about by means of the locking contour 43, so that the

locking contour 43 is a sealing contour 43 or linear contact contour 43 now or is used as such.

[0056] While specific embodiments of the invention have been shown and described in
detail to illustrate the application of the principles of the invention, it will be understood that the

invention may be embodied otherwise without departing from such principles.
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WHAT IS CLAIMED IS:

1. An exhaust gas treatment device for an exhaust system of an internal combustion
engine, the exhaust gas treatment device comprising:

a housing;

at least one mounting pipe arranged in the housing, the least one mounting pipe
containing a mounting space;

at least one cartridge arranged replaceably in the mounting space, the at least one
cartridge comprising a cartridge pipe and at least one exhaust gas treatment element arranged in
the cartridge pipe; and

a spring arrangement comprising at least one spring, wherein the cartridge pipe is axially
supported at an annular step under axial prestress, at least on an axial front side, via the spring

arrangement.

2. An exhaust gas treatment device in accordance with claim 1, wherein the spring

element has an annularly extending configuration.

3. An exhaust gas treatment device in accordance with claim 2, wherein the spring
element has a radial configuration between the cartridge pipe and the mounting pipe and seals an
exhaust gas flow path passing through the exhaust gas treatment element against an annular

space.

4. An exhaust gas treatment device in accordance with claim 3, wherein the spring
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element is linearly in contact with the cartridge pipe or is linearly in contact with the annular step
or both is linearly in contact with the cartridge pipe and is linearly in contact with the annular

step.

5. An exhaust gas treatment device in accordance with claim 1, wherein the spring
element has at least one radially outwardly projecting guide contour, which is radially supported

at the mounting pipe.

6. An exhaust gas treatment device in accordance with claim 5, wherein:

the guide contour is arranged extending radially between the cartridge pipe and the
mounting pipe; or

the guide contour is arranged extending axially between an axial front side of the

cartridge pipe and the annular step.

7. An exhaust gas treatment device in accordance with claim 1, wherein the spring
clement has at least one clamping area, which extends around a front side of the cartridge pipe

and fixes the spring element to the cartridge pipe by clamping.

8. An exhaust gas treatment device in accordance with claim 1, wherein:
the spring element comprises at least one clipping area, into which an inwardly bent
collar of the cartridge pipe is clipped axially; and

the clipping area comprises a holding area, which extends around an inner edge of the
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collar.

9. An exhaust gas treatment device in accordance with claim 8, wherein the clipping area
has at least one locking contour, which interacts with an opposing locking contour formed on the

collar for positioning the collar at the clipping area.

10. An exhaust gas treatment device in accordance with claim 1, wherein the spring
element comprises at least one axially spring-loaded spring area, which extends axially between a

front side of the cartridge pipe and the annular step.

11. An exhaust gas treatment device in accordance with claim 10, wherein the spring area

comprises has a corrugated structure in its longitudinal section.

12. An exhaust gas treatment device in accordance with claim 1, wherein the spring
element comprises a support area, with which the spring element is axially supported at the
annular step and which has at least one locking contour, which interacts with an opposing
locking contour formed on the annular step for radially positioning the spring element at the

annular step.

13. An exhaust gas treatment device in accordance with claim 1, further comprising a
closing device which can be removed for replacing the cartridge, wherein:

the annular step is arranged fixed at the mounting pipe axially opposite an insertion
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opening for inserting the cartridge into the mounting space;

the insertion opening is arranged within the housing and axially flush with a housing
opening, through which the cartridge can be inserted into the insertion opening; and

the housing opening is closed with the closing device, which is axially supported at the
cartridge and pushes the cartridge into the mounting space against the prestress of the spring

clement.

14. An exhaust gas treatment device in accordance with claim 13, wherein the closing
device has a cover for closing the housing opening and a support ring, which is axially supported

at the cartridge and wherein exhaust gas can flow radially therethrough.

15. A cartridge for an exhaust gas treatment device comprising a housing and at least one
mounting pipe arranged in the housing, the least one mounting pipe containing a mounting space,
the cartridge comprising:

a cartridge pipe for replaceably inserting the cartridge into the mounting pipe of the
exhaust gas treatment device;

at least one exhaust gas treatment element arranged in the cartridge pipe; and

at least one spring element on an axial front side of the cartridge pipe for axially
supporting the cartridge pipe under axial prestress at an annular step of the exhaust gas treatment

device when the cartridge is inserted into the mounting pipe.

16. A cartridge in accordance with claim 15, wherein the spring element has an annularly
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extending configuration.

17. A cartridge in accordance with claim 16, wherein the spring element has a radial
configuration between the cartridge pipe and the mounting pipe and seals an exhaust gas flow
path passing through the exhaust gas treatment element against an annular space, wherein the
spring element is in contact with the cartridge pipe or is in contact with the annular step or both

is in contact with the cartridge pipe and is in contact with the annular step.

18. A cartridge in accordance with claim 16, wherein:

the spring element has at least one radially outwardly projecting guide contour, which is
radially supported at the mounting pipe; and

the guide contour is arranged extending radially between the cartridge pipe and the
mounting pipe; or

the guide contour is arranged extending axially between an axial front side of the

cartridge pipe and the annular step.

19. A cartridge in accordance with claim 16, wherein the spring element has at least one
clamping area, which extends around a front side of the cartridge pipe and fixes the spring

element to the cartridge pipe by clamping.

20. A cartridge in accordance with claim 16, wherein:

the spring element comprises at least one clipping area, into which an inwardly bent
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collar of the cartridge pipe is clipped axially;

the clipping area comprises a holding area, which extends around an inner edge of the
collar; and

the clipping area has at least one locking contour, which interacts with an opposing

locking contour formed on the collar for positioning the collar at the clipping area.

28

PATENT
REEL: 039559 FRAME: 0690



ABSTRACT OF THE DISCLOSURE

An exhaust gas treatment device (1), for an exhaust system of an internal combustion
engine, is equipped with a housing (2). At least one mounting pipe (3), which contains a
mounting space (4), is arranged within the housing. At least one cartridge (5) is arranged
replaceably in the mounting space (4) and has a cartridge pipe (6) as well as at least one exhaust
gas treatment element (7) arranged in the cartridge pipe (6). The cartridge pipe (6) is supported
axially under axial prestress at an annular step (9) at least on an axial front side (31) via at least

one spring element (27).
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