503647279 01/13/2016
PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT3693914
Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

Name Execution Date

MARCEL FERENCAK 01/11/2016
RECEIVING PARTY DATA
Name: EBERSPACHER EXHAUST TECHNOLOGY GMBH & CO. KG
Street Address: HOMBURGER STR. 95
City: NEUNKIRCHEN
State/Country: GERMANY
Postal Code: 66539
PROPERTY NUMBERS Total: 1

Property Type Number
Application Number: 14994553

CORRESPONDENCE DATA
Fax Number: (914)941-5855

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone: 914-941-5600

Email: mandt@mcglewtuttle.com

Correspondent Name: MCGLEW & TUTTLE, PC

Address Line 1: P.O. BOX 9227

Address Line 2: SCARBOROUGH STATION

Address Line 4: SCARBOROUGH, NEW YORK 10510-9227
ATTORNEY DOCKET NUMBER: 75367
NAME OF SUBMITTER: JOHN JAMES MCGLEW
SIGNATURE: /john james mcglew/
DATE SIGNED: 01/13/2016

This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 18
source=75367-DEC-ASS#page1 .tif
source=75367-1#page .tif
source=75367-1#page?2.tif
source=75367-1#page3.tif

PATENT
503647279 REEL: 037478 FRAME: 0749



source=75367-1#page4. tif
source=75367-1#page5.tif
source=75367-1#pageb.tif
source=75367-1#page7 tif
source=75367-1#page8.tif
source=75367-1#page9.tif
source=75367-1#page10.tif
source=75367-1#pagei1.tif
source=75367-1#pagei2.tif
source=75367-1#page13.tif
source=75367-1#pagei4.tif
source=75367-1#page15.tif
source=75367-1#page16.tif
source=75367-1#page17.tif

PATENT
REEL: 037478 FRAME: 0750




Daocket No.: 75367
DECLARATION FOR PATENT APPLICATION AND ASSIGNMENT
Titie of the Invention: SUPPORT RING FOR AN EXHAUST GAS BUCYT SYSTEM
As a below named invenior, | hareby declare that:

This declaration is directed to:

x The atiached application, or

3 United States appiication or PCT international application number
fited on

The above-identifled application was made or authorized o 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

{hereinalter referrad to as Assignee) having & place of business att Homburger Str. §5, 66538
Neunkirchen, GERMARY

is desirous of scguiring the entire right, title and interest to said invention and in the Letiers Patent io
be obtained therafor from the Uniled States;

NOW THEREFORE, be it known by all whom # may concern, that for and i consideration of the sum
of One Dollar ($1.00) (or the equivaiant thereof in Toreign currency) and othver vaiuable consideration,
the receipt of which is hereby acknowiedged, | have assigned, sold and set over and by these presents
do assign, sell and set over unto the said Assignae for the temitory of the United States of Americs and
not eisewhere, the full and exclusive right, title and interest in and to the said invention, said invention,
application and Letiers Palent © be held and enjoyed by the said Assignes for its own use and behoof
and for the use and behoof of iis successors and assigns to the full end of the term for which said
Letiers Patant is granted, as fully and entirely as the same wouid have been held by ma had this
Assighment and sale not been made.

! hereby acknowledge that any willful false statement made in this declaration is punishable under
18 U.5.C. 1007 by fine or imprisonment of not more than (8) vears, or both,

LEGAL NAME OF INVENTOR

INVENTOR: Marcel FERENCAK

fnventor's signalure_¢

MeGLEW & TUTTLE, P.C., Box 8227 Scarborough Station, Scarborough N.Y.10510-9227 U8 A
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Docket #75367

SUPPORT RING FOR AN EXHAUST GAS DUCT SYSTEM

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority under 35 U.S.C. § 119 of German
Patent Application DE 10 2015 100 552.2 filed January 15, 2015, the entire contents of which

are incorporated herein by reference.

FIELD AND BACKGROUND OF THE INVENTION

[0002] The present invention pertains to a support ring, which can be used, for example,
in an exhaust gas duct system of an internal combustion engine of a vehicle in order to generate a
support action for an exhaust gas treatment device, for example, a catalytic converter device

provided in the exhaust gas duct system.

SUMMARY OF THE INVENTION

[0003] The object of the present invention is to provide a support ring for an exhaust gas
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duct system that can generate a reliable support action, for example, for an exhaust gas treatment
device in an exhaust gas duct system of an internal combustion engine of a vehicle with simple

manufacturability.

[0004] According to the present invention, this object is accomplished by a support ring
for an exhaust gas duct system, especially of an internal combustion engine of a vehicle,
comprising a support element body with a plurality of body segments and a support arrangement

connecting the body segments to one another.

[0005] Since, in the support ring according to the present invention, the support element
body comprises a plurality of body segments, i.¢., is constructed with a plurality of components
together providing the support element body, each of these body segments can be generated in a
simple, but at the same time precise manner, for example, by shaping a metal sheet blank, such
that the support element body in its entirety can be constructed, for example, with a
circular-ring-like structure and with a plurality of body segments following one another in the
circumferential direction. Since none of the body segments has to extend over the entire
circumferential area, these body segments can also be provided with high production precision in
the basically curved configuration, such that, on the one hand, a reliable support action radially
outward can be generated in order to be able to hold the support ring in an exhaust gas duct
clement, and, on the other hand, however, the support action for an exhaust gas treatment device

can also be reliably generated.
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[0006] In order to be able to provide the structural cohesion of the support ring in a
simple manner, it is suggested that at least two body segments be adjacent to one another in
opposing body segment areas, and that the support arrangement connect the body segments to
one another. In the support ring according to the present invention, the support arrangement thus
fulfils not only the functionality for supporting, for example, an exhaust gas treatment device, but
also ensures that the constructed body segments, which are basically separated from one another,

are connected to one another.

[0007] In order to be able to avoid the development of restraints during the incorporation
of a support ring according to the present invention in a, for example, tubular exhaust gas duct

element, it is suggested that a gap be formed between the body segment areas.

[0008] At least one, and preferably each body segment is advantageously designed with a
U profile, with the support arrangement being at least partially accommodated in a U profile

interior space.

[0009] In order to be able to provide or not to compromise the support interaction of the
support element, for example, with an exhaust gas treatment device, it is further suggested that
the U profile have a radially inner U leg, a radially outer U leg and a connection area connecting
the U legs, and that one U leg, and preferably the radially inner U leg, be shorter than the other U
leg. In this connection, the support arrangement advantageously extends in the direction away

from the connection area at least beyond the shorter U leg.
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[0010] For support interaction, for example, with an exhaust gas treatment device, it is
suggested that the support arrangement be flexible. It advantageously also has a ring-like,
preferably closed ring-like design (ring configuration), such that the support action over the
entire circumferential area can be obtained, on the one hand, but the cohesion of the individual

body segments of the support element body is also achieved, on the other hand.

[0011] In order to guarantee a cost-effective manufacturability, but also to obtain a
structure that 1s suitable for a comparatively corrosive environment in an exhaust gas duct
system, on the other hand, it can be further suggested that at least one body segment, preferably

cach body segment, be configured as a shaped sheet metal part.

[0012] In order to design the support arrangement suitable for the comparatively
corrosive environment as well, it is suggested that this support arrangement be made with wire
material, and preferably with wire mesh, i.e., generally with a material, which provides a solid

body, ¢.g., made of a plurality of wire filaments.

[0013] In order to guarantee a stable cohesion, it is suggested that at least one body

element, and preferably each body element, be rigidly connected to the support arrangement,

preferably by means of frictional connection or/and material connection.

[0014] The present invention pertains, further, to an exhaust gas duct assembly unit for an
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exhaust gas duct system, especially for an internal combustion engine of a vehicle, comprising a
tubular exhaust gas duct element, an exhaust gas treatment device, preferably a catalytic
converter device arranged in the exhaust gas duct element, as well as a support ring having the

structure described above at at least one end area of the exhaust gas treatment device.

[0015] 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 1s made to the accompanying drawings and descriptive matter in which preferred

embodiments of the invention are illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] In the drawings:

[0017] Figure 1 is a top view of a support ring of a first embodiment;

[0018] Figure 2 is a top view of a support ring of a second embodiment;

[0019] Figure 3 is a cross-sectional view of the support ring of Figure 1, cut along a

radial line III-I1I in Figure 1; and
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[0020] Figure 4 is a longitudinal sectional view of an exhaust gas duct assembly unit for

an exhaust gas duct system.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0021] Referring to the drawings, Figure 4 shows an exhaust gas duct assembly unit 10
intended for an exhaust gas duct system. This exhaust gas duct assembly unit 10 comprises a
tubular exhaust gas duct element 12. The tubular exhaust gas duct element 12 has an essentially
cylindrical central section 14 as well as preferably corresponding cylindrical end sections 16 and
18 at both end areas. A, for example, cone-like expansion area 20 or 22 is provided in the

transition from the central section 14 to the respective end sections 16, 18.

[0022] An exhaust gas treatment device, for example, a catalytic converter device,
generally designated by 24, is provided in the exhaust gas duct element 12. This comprises a
catalytic converter unit 26, for example, with a substrate and catalyst material carried thereon.
On its outer circumferential area, the catalytic converter unit 26 is enclosed by a mounting mat
28, 1.e., a mat-like, flexible material, which also holds the catalytic converter unit 26 firmly

essentially in the central section 14 by means of pressing action.

[0023] A support ring 36, 38 each is provided in association with at least one of the two
end areas 30, 32 of the exhaust gas treatment device 24, which end areas 30, 32 are situated in
the direction of the longitudinal axis A of the exhaust gas duct assembly unit 10. Each support

ring 36, 38 is supported by press fit radially outward on the inner circumference of a
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corresponding end section 16, 18 of the exhaust gas duct element 12 and is held in the exhaust
gas duct element 12 in this way. Each support ring 36, 38 overlaps the radial outer edge area of
the catalytic converter unit 26 in the axial direction. In this way, in addition to the pressed
holding in the central section 14 of the exhaust gas duct element 12 already mentioned above, a
further contribution is made for a supporting action for the catalytic converter unit 26 or
generally the exhaust gas treatment device 24. Further, it is advantageous that protection against
corrosion is achieved in this area by overlapping the radial outer edge area of the catalytic

converter unit 26.

[0024] Each support ring 36, 38 is constructed with a support element body 40, which is
designed, for example, as a shaped sheet metal part, and which is designed with a U profile in
cross section. A support arrangement 42, which may comprise, for example, a support element
made of wire mesh, is provided in the U profile interior space. This flexible support element 44
supports the catalytic converter unit 26 axially, without compromising its structural integrity,

especially the catalyst material.

[0025] An exhaust gas duct assembly unit 10, in which a support ring constructed
according to the present invention can be used, was described above with reference to Figure 4,
such that reference can be made to the explanations in this regard. The structure of the support
ring, which can be used, for example, as a support ring 36 or a support ring 38 in the structure
shown in Figure 4, is described below with reference to Figures 1 through 3. Reference may be

made below to the support ring 36 as an example.
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[0026] Figure 1 shows a design, in which the support ring 36 has a support clement body
40 with two body segments 46, 48. Each of the body segments 46, 48 has a
circular-ring-segment-like design and extends almost over an angle range of 180°. The
corresponding body segment areas 50, 52, 54, 56 of the two body segments 46, 48 are located
opposite one another while maintaining a gap 58, 60 with a circumferential distance, i.e., they are

adjacent to one another in these areas.

[0027] As Figure 3 shows this in an example based on the body segment 48, the support
clement body 40 is or the body segments 46, 48 are designed with a U profile in cross section.
With regard to the ring structure, they comprise a radially inner U leg 62 and a radially outer U
leg 64. These two U legs 62, 64, extending, for example, essentially parallel to one another, are
connected to one another by a connection area 66 with a, for example, essentially flat design.
Each of the body segments 46, 48 can be provided as a shaped sheet metal part in a simple
manner. Since none of the body segments 46, 48 extends essentially over an entire
circumferential area, these body segments 46, 48 may also be provided essentially free from

deflection in the manufacturing method described above.

[0028] The support element 44 of the support arrangement 42 already mentioned above is
inserted into a corresponding U profile interior space 68 of the support element body 40 or of the
body segments 46, 48. The support element 44, which is made, for example, with wire material,

for example, wire mesh or the like, extends preferably essentially in a ring-like manner and free
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from interruption over the entire circumference of the support element body 40 and especially
bridges over the gaps 58, 60. In this way, the two body segments 46, 48 are held together for

providing the ring-like structure of the support ring 36.

[0029] In order to achieve a stable connection of the support element 44 to the body
segments 46, 48, this support element 44 can be pressed into the U profile interior space 68 at a
plurality of circumferential positions, for example, by local pressing of the mesh structure of the
support element 44, such that it is in contact with the U legs 62, 64 while frictionally pressing
and 1s held against slipping out. As an alternative or in addition, a material connection can be
generated by welding 70 especially at these pressing areas. Especially the pressing arcas
mentioned above are suitable for this, since the mesh structure of the support element 44 is
compressed in these areas and thus better conditions are created for the flow of current for a
welding operation. At least two such connection areas are preferably created in each of the two

body segments 46, 48.

[0030] It is clearly seen in Figure 3 that the two U legs 62, 64 have different lengths of
extension starting from the connection area 66. The radially inner of the two U legs 62, 64 is
shorter than the radially outer one. As this can be seen in Figure 4, it is thus guaranteed that the
outer edge area of the catalytic converter unit 26 ending approximately in the radial central area
of the support element 44 can be axially supported at the support element 44, but the radially
inner U leg 62 still has an axial distance to the catalytic converter unit 26, such that the support

interaction is not compromised.
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[0031] An alternative embodiment of the support ring 36 is shown in Figure 2. In this
case, the support element body 40 is constructed with three body segments 72, 74, 76 and
respective gaps 78, 80, 82 formed between them. In this case as well, the structural cohesion of
the body segments 72, 74, 76 is provided by the support element 44 of the support arrangement
42, which support element 44 extends preferably over the entire circumference in the U profile
interior space 68. Each of the body segments 72, 74, 76 has a circumferential extension over an
angle range of about 120°, such that these body segments 72, 74 and 76 can still be provided with
high production precision without the risk of warping during the shaping of a metal sheet blank.
Just as in the embodiment described above, all body segments are preferably of identical design
to one another, so that the number of different components to be kept available for producing

such a support ring is small.

[0032] With the design of a support ring according to the present invention, it is possible
to provide, with a structure that is simple, but at the same time can be produced with precision, a
means, which can reliably hold an exhaust gas treatment device, for example, a catalytic
converter device, in a tubular exhaust gas duct element of an exhaust gas duct system of an
internal combustion engine and especially also can provide a protective action against corrosion
in the radially outer edge arca. Due to the flexibility also in the circumferential and thus radial
direction, which is provided based on the structure according to the present invention, it is,
moreover, ensured that the support element itself is reliably held in a tubular exhaust gas duct

clement, without additional fastening measures being necessary for this.

10
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[0033] 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 duct system support ring for an of an internal combustion engine of a
vehicle, the support ring comprising a support element body comprising:
a plurality of body segments; and

a support arrangement connecting the body segments to one another.

2. An exhaust gas duct system support ring in accordance with claim 1, wherein:

at least two body segments of the plurality of body segments are adjacent to one another
in opposing body segment end areas; and

the support arrangement connects the body segments to one another with the opposing

body segment end arecas adjacent to one another.

3. An exhaust gas duct system support ring in accordance with claim 2, wherein a gap is

formed between the body segment end areas.

4. An exhaust gas duct system support ring in accordance with claim 1, wherein:
at least one of all body segments has a U-profile design with a U-profile; and
the support arrangement is at least partially accommodated in a U-profile interior space of

the U-profile.

5. An exhaust gas duct system support ring in accordance with claim 4, wherein:

12
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the U profile has a radially inner U leg, a radially outer U leg and a connection area
portion connecting the U legs; and

the radially inner U leg is shorter than the radially outer U leg.

6. An exhaust gas duct system support ring in accordance with claim 5, wherein the
support arrangement extends in a direction away from the connection area at least beyond the

shorter U leg.

7. An exhaust gas duct system support ring in accordance with claim 1, wherein the
support arrangement is flexible, or the support arrangement has a ring configuration or at least
one body segment comprises a sheet metal part or any combination of the support arrangement
being flexible, the support arrangement having a ring configuration and at least one body

segment comprising a sheet metal part.

8. An exhaust gas duct system support ring in accordance with claim 7, wherein the

support arrangement is comprised of a wire mesh.

9. An exhaust gas duct system support ring in accordance with claim 1, wherein at least
one body segment of the plurality of body segments is rigidly connected to the support
arrangement by a frictional connection or a material connection or by both a frictional connection

and a material connection.

13
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10. An exhaust gas duct assembly unit for an exhaust gas duct system for an internal
combustion engine of a vehicle, the exhaust gas duct assembly unit comprising:

a tubular exhaust gas duct element;

an exhaust gas treatment device arranged in the exhaust gas duct element; and

a support ring at at least one end area of the exhaust gas treatment device, the support ring
comprising a support element body comprising:

a plurality of body segments; and

a support arrangement connecting the body segments to one another.

11. An exhaust gas duct assembly unit in accordance with claim 10, wherein the exhaust

gas treatment device comprises a catalytic converter device.

12. An exhaust gas duct assembly unit in accordance with claim 11, wherein:

at least two body segments of the plurality of body segments are adjacent to one another
in opposing body segment end areas; and

the support arrangement connects the body segments to one another with the opposing

body segment end arecas adjacent to one another.

13. An exhaust gas duct assembly unit in accordance with claim 12, wherein a gap is

formed between the body segment end areas.

14. An exhaust gas duct assembly unit in accordance with claim 11, wherein:

14
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at least one of all body segments has a U-profile design with a U-profile; and
the support arrangement is at least partially accommodated in a U-profile interior space of

the U-profile.

15. An exhaust gas duct assembly unit in accordance with claim 14, wherein:
the U profile has a radially inner U leg, a radially outer U leg and a connection area
portion connecting the U legs; and

the radially inner U leg is shorter than the radially outer U leg.

16. An exhaust gas duct assembly unit in accordance with claim 15, wherein the support
arrangement extends in a direction away from the connection area at least beyond the shorter U

leg.

17. An exhaust gas duct assembly unit in accordance with claim 11, wherein the support
arrangement is flexible, or the support arrangement has a ring configuration or at least one body
segment comprises a sheet metal part or any combination of the support arrangement being
flexible, the support arrangement having a ring configuration and at least one body segment

comprising a sheet metal part.

18. An exhaust gas duct assembly unit in accordance with claim 17, wherein the support

arrangement is comprised of a wire mesh.
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PATENT
REEL: 037478 FRAME: 0766



19. An exhaust gas duct assembly unit in accordance with claim 11, wherein at least one
body segment of the plurality of body segments is rigidly connected to the support arrangement
by a frictional connection or a material connection or by both a frictional connection and a

material connection.
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ABSTRACT OF THE DISCLOSURE

A support ring (36) for an exhaust gas duct system, especially of an internal combustion
engine of a vehicle, comprises a support element body (40) with a plurality of body segments (46,

48) and with a support arrangement (42) connecting the body segments (46, 48) to one another.
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