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(57) Abstract: Mounting assemblies for substrates
(104) are disclosed which include an annular knitted
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ments (41,42,43). During assembly, the third segment
(43) can constrain the annular knitted wire mesh ele-

ment (10,80) from extruding over the face (11) of the
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assembly are pressed together. The first and third seg-
ments (41,43) can include tabs (19) for holding the
wire mesh element (10,80) and the metallic annulus
(13) together during shipping and handling. In accor-
dance with other aspects, a mixer (200) for a gas and/or
a liquid is attached to a metallic annulus (13,20) for an
annular knitted wire mesh element (10,80).

? substrate (104) as the substrate (104) and the mounting
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MOUNTING ASSEMBLIES FOR SUBSTRATES

CROSS-REFERENCE TO RELATED APPLICATION

[0001]  This application claims the benefit under 35 USC §119(e) of U.S. Provisional
Application No. 61/264,956 filed on November 30 2009, the contents of which in its

entirety is hereby incorporated by reference.

FIELD
[0002]  This disclosure relates to mounting assemblies for substrates such as the
honeycomb ceramic substrates used in catalytic converters, and, in particular, to mounting
assemblies in which an annular knitted wire mesh engages at least one of the ends of the

substrate.

BACKGROUND
[0003] Commonly-assigned U.S. Patents Nos. 4,683,010, 6,286,840, 7,012,195, and
7,595,451, the contents of which in their entireties are incorporated herein by reference,
disclose the use of annular elements composed of one or more knitted wire meshes as
supports, seals, and/or isolators for substrates which operate at elevated temperatures, such
as the ceramic substrates used in catalytic converters. FIG. 1 shows a representative
embodiment for this use of knitted wire meshes. In this figure, reference number 12 is a
catalytic converter, 104 is the converter's ceramic substrate, 98 is the container (can) for
the substrate, 100 is the can's wall, 106 is a mat which surrounds the body of the substrate,
and 10 is an L-shaped knitted wire mesh element which contacts a face 11 and the side
wall 15 of the substrate and thus covers corner 17 between the substrate's face and its side
wall.
[0004] In some cases, the wire mesh element can be simply sandwiched between the
substrate 104 and wall 100, as in FIG. 1. In other cases, it is desirable to fix the position
of the wire mesh element in the can. To address this need, in the past, the wire mesh

element has been spot welded to an L-shaped metal annulus and the annulus has been
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welded to the wall of the can. FIG. 2 illustrates this approach where reference number 20
is the L-shaped metal annulus, 22 is a spot weld, 24 is the direction of gas flow through
the catalytic converter, and, as in FIG. 1, 10 is the L-shaped knitted wire mesh element,
104 is the substrate, and 100 is the can's wall.

[0005] In practice, the system of FIG. 2 has suffered from a number of drawbacks.
Beginning with the spot welding of the wire mesh to the L-shaped metal annulus, such
welding produces hard spots in the wire mesh, i.e., areas of higher density, which can be
problematic during installation as well during long term use since the hard spots can
damage the substrate. The welds can also produce areas of higher thermal conductivity
which can result in enhanced heat loss through wall 100 of can 98 which in some cases
may cool the catalytic converter and thus compromise its efficiency. Also, in the case of
particulate filters, e.g., diesel particulate filters, the extra heat loss associated with the
welds may compromise the regeneration process, thus shortening the life of the filter
and/or degrading vehicle performance through soot build up and its associated greater
pressure drop. Furthermore, the presence of the welds may cause the external temperature
of the can to rise above a specified maximum level during regeneration thus creating at
least some risk of damage to nearby components of the vehicle, including possible ignition
of those components.

[0006]  The welding approach has the additional deficit that it cannot be used with wire
meshes that have an oxidized surface, e.g., an oxidized surface produced by a heat
treatment of the mesh or components thereof. As discussed in the above-referenced

U.S. Patents Nos. 7,012,195 and 7,595,451, heat treatments can be highly beneficial in
terms of improving the mechanical properties of a knitted wire mesh. Thus, the exclusion
of heat-treated meshes severely limits the usefulness of the welding technique. The
oxidation on a mesh can, of course, be removed, e.g., in the regions where the welding is
to take place, but such removal requires additional process steps and thus increases costs,
which is highly undesirable for cost sensitive, high volume products, such as automobile
catalytic converters.

[0007]  In addition to the foregoing problems, as discussed below, for the same product
specification, the amount of knitted wire mesh needed when an L-shaped metal annulus is
used is greater than the amount needed for the mounting assemblies of the present

disclosure. Such additional mesh increases costs. Moreover, the L-shaped annulus
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approach can result in excess coverage of the face of the substrate as well as variability in
the amount of coverage, both of which are undesirable.

[0008]  In contrast to the system of FIG. 2, the substrate mounting assemblies disclosed
herein do not require welding of the wire mesh and thus can be used with all types of
knitted wire meshes, including those that have been heat treated. Likewise, the hardness
and higher thermal conductivity issues associated with welding are avoided. In addition to
these benefits, the mounting assemblies can use less knitted wire mesh and can result in
tinished products that exhibit lower levels of coverage of the substrate's face and lower

variability in such coverage than products produced using the L-shaped annulus approach.

SUMMARY
[0009] In accordance with a first aspect, an assembly (12) is disclosed which includes:
(A)  asubstrate (104) having a first face (11), a second face, and a side wall (15)
which extends between the two faces;
(B)  ametallic container (98) which houses the substrate (104); and
(C)  amounting assembly which engages the periphery of the first face (11) of
the substrate (104) and includes:
(1) an annular knitted wire mesh element (10) having a cross-section
which includes first and second legs (61,62), the first leg (61)
engaging the side wall (15) of the substrate (104) and the second leg
(62) engaging the first face (11) of the substrate (104); and
(ii) a metallic annulus (13) having a cross-section which includes first,
second, and third segments (41,42,43), the first and third segments
(41,43) being parallel to the side wall (15) of the substrate (104) and
the second segment (42) being parallel to the first face (11) of the
substrate (104) and connecting the first and third segments (41,43);
wherein:
(a) the first segment (41) of the metallic annulus (13) is welded to the metallic
container (98);
(b) the second segment (42) of the metallic annulus (13) engages the second
leg (62) of the annular knitted wire mesh element (10) and is spaced above the first face
(11) of the substrate (104) by the thickness of the second leg (62);
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(c) the third segment (43) of the metallic annulus (13) engages the second leg
(62) of the annular knitted wire mesh element (10) and has an end (90) which is spaced
above the first face (11) of the substrate (104) by a distance which is greater than zero and
less than the thickness of the second leg (62); and

(d)  the height of the metallic annulus' first segment (41) is greater than the
height of its third segment (43).

[0010] In accordance with a second aspect, an assembly method is disclosed which
includes:

(A)  providing a container (98), a substrate (104), and a mounting assembly for
engaging the periphery of a face (11) of the substrate (104), the mounting assembly
including an annular knitted wire mesh element (10,80) and a three-sided annulus (13);

(B)  inserting the mounting assembly and the substrate (104) into the container
(98) so that the periphery of the face (11) of the substrate (104) contacts the annular
knitted wire mesh element (10,80); and

(C)  pressing the substrate(104) and the mounting assembly together so as to
compress at least the portion of the annular knitted wire mesh element (10,80) which
contacts the periphery of the face (11) of the substrate (104);

wherein the three-sided annulus (13) constrains the annular knitted wire mesh
element (10,80) from extruding over the face (11) of the substrate (104) during step (C).
[0011] In accordance with a third aspect, a mounting assembly for a substrate (104) is
disclosed which includes:

(A)  an annular knitted wire mesh element (10,80); and

(B)  ametallic annulus (13) having a cross-section which includes first, second,
and third segments (41,42,43), the first and third segments (41,43) being parallel to one
another and the second segment (42) being orthogonal to and connecting the first and third
segments (41,43);

wherein:

(1) the first, second, and third segments (41,42,43) engage the annular knitted
wire mesh element (10,80); and

(ii)  the first and third segments (41,43) include tabs (19) which restrict motion

between the annular knitted wire mesh element (10,80) and the metallic annulus (13).
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[0012]  In accordance with a fourth aspect, a mounting assembly for a substrate (104) is
disclosed which includes:

(A)  anannular knitted wire mesh element (10,80);

(B)  ametallic annulus (13,20) having a cross-section which comprises at least
two segments which engage the annular knitted wire mesh element (10,80); and

(C)  amixing device (200) for a gas and/or a liquid attached to one of the at
least two segments of the metallic annulus (13,20).
[0013]  The reference numbers used in the above summaries of the various aspects of
the disclosure are only for the convenience of the reader and are not intended to and
should not be interpreted as limiting the scope of the invention. More generally, it is to be
understood that both the foregoing general description and the following detailed
description are merely exemplary of the invention and are intended to provide an overview
or framework for understanding the nature and character of the invention.
[0014]  Additional features and advantages of the invention are set forth in the detailed
description which follows, and in part will be readily apparent to those skilled in the art
from that description or recognized by practicing the invention as described herein. The
accompanying drawings (which are not to scale) are included to provide a further
understanding of the invention, and are incorporated in and constitute a part of this
specification. It1s to be understood that the various features of the invention disclosed in
this specification and in the drawings can be used in any and all combinations. In this
regard, it should be noted that not all dependent claims have been repeated for all
independent claims, it being understood that the dependent claims (and all combinations
thereof) are applicable to all independent claims even if not explicitly set forth in the

original set of claims submitted herewith.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]  FIG. 1 is a schematic, cross-sectional diagram illustrating a catalytic converter
employing an L-shaped knitted wire mesh element.
[0016] FIG. 2 is a schematic, cross-sectional diagram illustrating an .-shaped knitted
wire mesh element welded to an L-shaped metal annulus.

[0017]  FIG. 3 is a photograph of a substrate mounting assembly of an embodiment of

the present disclosure.
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[0018] FIG. 4 is a photograph of a portion of the substrate mounting system of FIG. 3.
[0019]  FIG. 5 is a plan view of a stamped metal strip that can be roll-formed and bent
into a three-sided mesh-constraining annulus having holding tabs.
[0020] FIG. 6 is a cross-sectional view of the metal strip of FIG. 5 after roll forming.
[0021]  FIG. 7 is a schematic, cross-sectional diagram showing a mounting assembly of
the present disclosure in which an L-shaped knitted wire mesh element is held in a three-
sided mesh-constraining annulus by holding tabs.
[0022] FIGS. 8A and 8B are schematic, cross-sectional diagrams illustrating the
mounting of a substrate in a container using a mounting assembly of the present disclosure
in which a knitted wire mesh element having a rectangular cross-section is held in a three-
sided mesh-constraining annulus by holding tabs. FIG. 8A shows the substrate in position
for installation and FIG. 8B shows it after installation.
[0023]  FIGS. 9A and 9B are schematic, cross-sectional diagrams illustrating the
mounting of a substrate in a container using a mounting assembly of the present disclosure
in which an L-shaped knitted wire mesh element is held in a three-sided mesh-constraining
annulus by holding tabs. FIG. 9A shows the substrate in position for installation and
FIG. 9B shows it after installation.
[0024]  FIG. 10 is a schematic diagram illustrating an embodiment of the present
disclosure which includes a wire mesh element, a metal annulus, and a mixer associated
with the metal annulus.
[0025]  FIG. 11 is a schematic diagram showing an expanded view of a portion of
FIG. 10.
[0026] FIG. 12 is a plan view of a stamped metal strip that can be used to form an
embodiment of the metal annulus of FIGS. 10 and 11.
[0027]  FIG. 13 is a plan view of an embodiment of the mixer of FIGS. 10 and 11.
[0028]  The reference numbers used in the figures refer to the following:

10 L-shaped knitted wire mesh element (i.e., a knitted wire mesh element

whose cross-section is L-shaped)

11 face of substrate
12 catalytic converter
13 three-sided mesh-constraining annulus

15 side wall of substrate
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17
19
20
22
24
30
35
41
42
43
50
61
62
70
80
90
98
100
104
106
200
210
220

corner of substrate

holding tabs

L-shaped metal annulus

spot weld

direction of gas flow during use of substrate

metal strip

cutout for tab

first segment of wall of three-sided mesh-constraining annulus
second segment of wall of three-sided mesh-constraining annulus
third segment of wall of three-sided mesh-constraining annulus
substrate mounting assembly

first (radial) leg of L.-shaped wire mesh element

second (axial) leg of L-shaped wire mesh element

gap in three-sided mesh-constraining annulus

knitted wire mesh element having a rectangular cross-section
end of third segment of wall of three-sided mesh-constraining annulus
container for substrate

container wall

substrate

mat for substrate

mixing device (mixer)

male protrusion

female aperture

DETAILED DESCRIPTION

[0029] FIGS. 3 and 4 are photographs of a substrate mounting assembly of an

embodiment of the present disclosure. As shown therein, the assembly includes a three-

sided mesh-constraining annulus 13 and, in this case, a knitted wire mesh element 10

having an L-shaped cross-section. Annulus 13 includes holding tabs 19 which engage the

knitted wire mesh and hold it in place during shipment and handling, including handling

during assembly of, for example, a catalytic converter.
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[0030]  The three-sided annulus can be made from a single piece of metal or can be
assembled from multiple pieces. In either case, its annular shape will correspond to the
shape of the perimeter of the substrate with which the mounting assembly will ultimately
be used. As known in the art, common shapes for substrate perimeters (e.g., ceramic
honeycomb substrates) include circular, oval, elliptical, and racetrack.

[0031]  The three-sided annulus can be manufactured in various ways including by

(1) stamping tabs in a strip of metal, (2) roll forming the strip to produce the desired three-
sided structure, and (3) bending the structure so that its annular shape corresponds to that
of the substrate. The ends of the roll-formed and bent strip can be welded together or a
gap can be left between the ends (see, for example, reference number 70 in FIG. 4).
[0032]  FIG. 5 shows a metal strip 30 prior to roll-forming in which cutouts 35, which
ultimately become holding tabs 19, have been stamped into the strip. FIG. 6 shows the
configuration of the strip after it has been roll formed into a three-sided channel. For
purposes of illustration, in this figure, holding tabs 19 are shown in their inwardly bent
condition. In practice, the holding tabs will normally be bent inward after the knitted wire
mesh element has been inserted in the channel of the annulus so that the tabs engage the
wire mesh during the bending process and hold it in place. The holding tabs of FIGS. 3-6
have a pointed configuration which can be helpful in engaging and holding the wire mesh.
However, other tab configurations, e.g., square tabs, can be used if desired.

[0033]  As can be seen in the cross-section of FIG. 6, the wall of the mesh-constraining
annulus comprises three segments 41, 42, and 43 which, in this case, are of unequal
lengths. In particular, first segment 41 is the longest of the segments and is used in
welding the mounting assembly to the wall of the substrate's container, e.g., to wall 100 in
FIG. 1. For a knitted wire mesh element which has an L-shaped cross-section consisting
of a first leg (radial leg) and a second leg (axial leg), first segment 41 of annulus 13 will
engage the first leg 61 of the element. Second segment 42 is the next longest segment of
the annulus' cross-section and for an L-shaped wire mesh element, it engages the second
leg 62 of the element. Finally, third segment 43 is the shortest of the three segments and it
also engages the second leg 62 of an L-shaped wire mesh element. As discussed below,
third segment 43 helps to constrain extrusion of the wire mesh onto the face of the

substrate as the substrate is pressed into the mounting assembly during installation.
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[0034]  For some applications, wire mesh elements having a rectangular cross-section
are used. In these cases, the mesh-constraining annulus is still three-sided, but the first
and third sides can be of equal length, i.e., the annulus can have a symmetrical, as opposed
to an asymmetrical, cross-section. FIGS. 8A and 8B show such an embodiment where the
knitted wire mesh element having a rectangular cross-section is designated by the
reference number 80. As in the case of a wire mesh element whose cross-section is
L-shaped, first segment 41 of the annulus of these figures is used to weld the mounting
assembly to the wall of the substrate's container and third segment 43 is used to constrain
extrusion of the wire mesh onto the face of the substrate during installation. For this
embodiment, the length of the second segment of the wall of the annulus will typically be
greater than the length of the first and third segments.

[0035]  As discussed above, the mounting assemblies of the present disclosure can use
less knitted wire mesh and can achieve higher levels of product uniformity than the
L-shaped metal annulus approach illustrated in FIG. 2. FIGS. 8A/8B and 9A/9B illustrate
the manner in which these benefits can be achieved. In each of these figures, the A panel
shows the configuration of the system at the point where the substrate first engages the
knitted wire mesh element, while the B panel shows the configuration after the substrate
has been fully installed.

[0036] Typically, the installation process for a mounting system which employs a
knitted wire mesh involves compressing the mesh to a specified axial compressive force or,
more particularly, a specified axial compressive pressure, e.g., a pressure on the order of
35 bar. Alternatively, the compression can be performed to a specified distance. The
manner in which the specified force, pressure, or distance is achieved can vary with the
application. For example, in a case where mounting assemblies are used at both ends of
the substrate, the two assemblies can be pushed towards one another simultaneously and
when the specified force, pressure, or distance is reached, the assemblies can be welded to
the wall of the substrate's container, ¢.g., first segments 41 of the two assemblies can be
simultaneously welded to the wall. Alternatively, again for the case of two mounting
assemblies, one of the assemblies can be welded to the container's wall before force is
applied, followed by welding of the other assembly once the specified force, pressure, or
distance has been achieved. Similarly, when one mounting assembly is used, welding to

the container wall typically takes place once the specified force, pressure, or distance has
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been reached. Normally, when one mounting assembly is used, it will be on the end of the
substrate that will be downstream during use.

[0037]  Irrespective of the specifics of the installation process, in all cases, the knitted
wire mesh undergoes compression. This compression can be seen by comparing FIG. §A
(the pre-compression configuration) with FIG. 8B (the post-compression configuration).
As shown in these figures, the axial height of knitted wire mesh element 80 has
substantially decreased as a result of the application of the compressive force, e.g., the
axial height can decrease from 6-8 millimeters to about 4 millimeters.

[0038]  As aresult of this compression, end 90 of third segment 43 of three-sided
annulus 13 moves inward towards face 11 of substrate 104. This movement constrains
knitted wire mesh 80 from moving outward (extruding) over the surface of face 11. This
constraint, in turn, means that less wire mesh is needed to achieve the specified
compressive pressure because the mesh substantially stays in place and generates a
reactive force to the applied force, rather than extruding inward as the compressive force is
applied and thus generating a smaller amount of reactive force for the same amount of
wire mesh.

[0039]  The constraining effect of third segment 43 also allows lower density wire
meshes to be used. Lower density wire meshes comprise less metal and thus are less
expensive. However, to achieve a specified amount of reactive force, a lower density
mesh needs to be compressed more than a higher density mesh. Such greater compression
increases the likelihood of extrusion and thus with the L-shaped metal annulus approach of
FIG. 2, only relatively high density meshes can be used. In contrast, with the three-sided
annulus of the present disclosure, lower density meshes can be used because the presence
of third segment 43 substantially reduces extrusion onto the face of the substrate as the
mesh is compressed. Quantitatively, reductions in mesh density of at least 10% can be
achieved with the three-sided annulus, which represents a meaningful reduction in the cost
of the mounting assembly, especially in high volume applications. As one example, in the
case of mounting assemblies for catalytic converters, wire mesh densities prior to
compression for the three-sided annulus approach of the present disclosure can be in the
range of 0.8 to 1.2 grams per cubic centimeter while those required for the L-shaped

annulus approach are consistently greater than 1.3 grams per cubic centimeter.
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[0040]  In addition to reducing the required amount of wire mesh and its density, the
constraint provided by the three-sided annulus also can improve the performance and the
part-to-part uniformity of the ultimate product, e.g., the catalytic converter. Performance
can improve because the wire mesh which extrudes over the face of the substrate reduces
the face's cross-sectional area which can compromise efficiency and increase backpressure.
Uniformity can improve because in the absence of constraint, the lateral extrusion of the
wire mesh is random and thus variations in the amounts and distributions of extruded
material can be seen from part to part.

[0041] It should be noted that in the fully installed configuration (FIG. 8B), end 80 of
segment 43 does not contact face 11 and thus does not constitute a hard spot which can
damage the substrate either during installation or thereafter. The spacing H between end
80 and face 11 can, for example, be on the order of 0.5 millimeters.

[0042]  Asshown in FIGS. 9A and 9B, the same sequence of events takes place when
the knitted wire mesh has an L-shaped cross-section. In particular, second (axial) leg 62
of the wire mesh element undergoes a substantially decrease in height from its pre-
compression to its post-compression configuration (e.g., from 8.5 millimeters to 4.0
millimeters), but does not substantially extrude onto face 11 of substrate 104 because of
the presence of third segment 43 of three-sided annulus 13.

[0043]  The behavior of first (radial) leg 61 of the wire mesh during the compression
depends somewhat on the application and, in particular, on the motion of mat 106 during
the compression. In FIG. 9, mat 106 imposes a level of compression on leg 61 which
leaves the leg longer than first segment 41 of three-sided annulus 13. However, in some
cases, the level of compression applied to leg 61 by mat 106 can be greater so that the leg
ends up having a length substantially equal to the length of segment 41. FIG. 7 illustrates
such a case. This figure also illustrates the difference in axial heights of leg 62 and third
segment 43 once the compression has been completed, i.e., segment 43 is shorter than leg
62 by Hj, where for a H; length of about 4.0 millimeter, H; = 0.5 millimeters.

[0044]  Various materials can be used to form the three-sided annulus and the knitted
wire mesh. In both cases, the materials need to be able to withstand the expected
operating temperatures of the substrate, which are typically quite high. Thus, stainless
steel materials are often required, although for some applications, other types of metals

can be used. In the case of catalytic converters, the knitted wire mesh can, for example, be
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of the type disclosed in the above-reference U.S. Patent No. 7,595,451, In particular, the
combination of an annealed soft wire and a precipitation-hardened hard wire, where the
soft wire is a flat wire and the hard wire is a round wire has been found to work
successfully in practice. The soft wire can, for example, be a type 309 or higher stainless
steel and the hard wire can be a precipitation-hardened type A286 or higher stainless steel.
The three-sided annulus can be formed from, for example, 409 or higher stainless steel.
[0045]  More generally, the knitted wire mesh element can include two types of wire
selected from the groups of round wires, flat wires, soft wires, and hard wire. The groups
can be mixed in any desired manner. For example, a round wire (when used) can be hard
or soft and a flat wire (when used) can be hard or soft. The use of two types of wire
allows the wire mesh to have better sealing, support, and/or isolation properties than can
be achieved with a single type of wire. The soft wire (when used) can be a wire that has
been annealed after being knit to remove any mechanical hardening introduced into the
wire during the knitting process. The hard wire (when used) can be mechanically
hardened, but is preferably precipitation hardened by a heat treatment after knitting.
[0046] It is of course to be understood that the foregoing description of the types of
materials that can be used for the knitted wire mesh element and the three-sided mesh-
constraining annulus are merely exemplary and other materials besides those discussed
above can be used if desired.

[0047] In some applications, the substrate can be coated with a catalyst whose
operation requires the injection of a gas and/or a liquid (e.g., a urea solution) into the
exhaust stream upstream of the substrate. For example, the catalyst can be of the selective
catalytic reduction (SCR) type which promotes reduction of NOx in the exhaust gas.
When a liquid and/or a gas is injected into an exhaust stream, it is often desirable to insert
a mixing device upstream of the catalyst to provide a more uniform distribution of the
liquid and/or the gas at the catalyst. See, for example, commonly-assigned PCT Patent
Publication No. WO 2009/085641, the contents of which in its entirety is hereby
incorporated by reference. As discussed in this PCT publication, the mixing device can,
for example, be a wire mesh mixer, a helical mixer, a twisting mixer, or the like, and can
be composed of a variety of materials capable of withstanding the conditions that prevail

in an exhaust stream.
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[0048]  The mixing device (mixer) can be separately mounted in the exhaust stream as
illustrated in the above-referenced PCT publication. Alternatively, in accordance with the
present disclosure, the mixing device can be mounted to the metal annulus which carries
the wire mesh element that serves as the substrate's support, seal, and/or isolator. FIGS.
10-13 illustrate such an embodiment, where the mixer is identified by reference number
200.

[0049]  As shown in FIG 13, mixer 200 can include male protrusions 210, and as shown
in FIG. 12, metal strip 30 can include a series of holes which form female apertures 220
when strip 30 is roll formed and bent into annulus 13. As shown in FIGS. 10 and 11,
during assembly, male protrusions 210 mate with female apertures 220 to align mixer 200
with annulus 13. In some cases, the mating of protrusions 210 with apertures 220 may be
sufficient to anchor the mixer to the annulus. In other cases, additional fastening may be
desirable, e.g., the mixer and the annulus can be welded together either directly or by both
elements being welded to the container wall for the substrate to fix their orientations.
Although the use of protrusions and apertures is preferred, the mixer and the annulus can
be attached to one another (e.g., welded to one another) without the use of such an
alignment mechanism if desired.

[0050]  Although shown as an asymmetric, three-sided annulus in FIGS. 10-12, a
symmetric three-sided annulus of the type shown in FIGS. 8A and 8B can also be used as
a mounting support for a mixer, as can an L-shaped metal annulus. Similarly, although an
L-shaped knitted wire mesh element is used in FIGS. 10 and 11, a wire mesh element
having a rectangular cross-section can also be used if desired, e.g., a wire mesh element of
the type shown in FIGS. 8A and 8B. The mounting of the mixer to the metallic annulus
can take place in advance of the installation of the annulus or while the annulus is being
installed as described above.

[0051] A variety of modifications that do not depart from the scope and spirit of the
invention will be evident to persons of ordinary skill in the art from the foregoing
disclosure. For example, the above discussion has been in terms of substrates for catalytic
converters and, in particular, for ceramic honeycomb substrates. The mounting systems
disclosed herein can be used with other types of substrates which employ an annular
knitted wire mesh to support, seal, and/or isolate an end of the substrate, including,

without limitation, substrates that are used as filters to capture particulates, €.g., diesel
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particulates, and substrates having a sponge-like structure as opposed to a honeycomb
structure. Also, although the mounting systems will typically be used with ceramic
substrates, they can also be used with substrates made of other materials, e.g., metal
substrates. The following claims are intended to cover the embodiments disclosed herein,
as well as the foregoing and other modifications, variations, and equivalents of those

embodiments.
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What is claimed is:

1. An assembly comprising:

(A)  asubstrate having a first face, a second face, and a side wall which extends
between the two faces:

(B)  ametallic container which houses the substrate; and

(C)  amounting assembly which engages the periphery of the first face of the
substrate comprising:

(1) an annular knitted wire mesh element having a cross-section which
comprises first and second legs, the first leg engaging the side wall
of the substrate and the second leg engaging the first face of the
substrate; and

(i1) a metallic annulus having a cross-section which comprises first,
second, and third segments, the first and third segments being
parallel to the side wall of the substrate and the second segment
being parallel to the first face of the substrate and connecting the
first and third segments;

wherein:

(a) the first segment of the metallic annulus is welded to the metallic container;

(b) the second segment of the metallic annulus engages the second leg of the
annular knitted wire mesh element and is spaced above the first face of the substrate by the
thickness of the second leg;

(c) the third segment of the metallic annulus engages the second leg of the
annular knitted wire mesh element and has an end which is spaced above the first face of
the substrate by a distance which is greater than zero and less than the thickness of the
second leg; and

(d) the height of the metallic annulus' first segment is greater than the height of
its third segment.

2. The assembly of Claim 1 wherein the annular knitted wire mesh element
comprises soft wires and hard wires.

3. The assembly of Claim 1 wherein the annular knitted wire mesh element

comprises round wires and flat wires.
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4, The assembly of Claim 1 wherein the annular knitted wire mesh element
comprises flat, annealed, soft wires and round, precipitation-hardened, hard wires.

5. The assembly of Claim 1 wherein at least one of the segments of the
metallic annulus comprises tabs which engage the annular knitted wire mesh element and
restrict motion between that element and the metallic annulus.

6. The assembly of Claim 5 wherein the first and third segments comprise
tabs.

7. The assembly of Claim 1 comprising a mounting assembly which engages
the periphery of the second face of the substrate, the mounting assembly having the same
composition and structure as the mounting assembly which engages the periphery of the

first face of the substrate.

8. The assembly of Claim 1 wherein the substrate is a catalytic converter
substrate.

9. The assembly of Claim 1 wherein the substrate is a particulate filter.

10.  The assembly of Claim 1 wherein a mixing device for a gas and/or a liquid

is attached to the second segment of the metallic annulus.

11.  Anassembly method comprising:

(A)  providing a container, a substrate, and a mounting assembly for engaging
the periphery of a face of the substrate, the mounting assembly comprising an annular
knitted wire mesh element and a three-sided annulus;

(B)  inserting the mounting assembly and the substrate into the container so that
the periphery of the face of the substrate contacts the annular knitted wire mesh element;
and

(C)  pressing the substrate and the mounting assembly together so as to
compress at least the portion of the annular knitted wire mesh element which contacts the
periphery of the face of the substrate;

wherein the three-sided annulus constrains the annular knitted wire mesh element
from extruding over the face of the substrate during step (C).

12. The method of Claim 11 wherein the three-sided annulus comprises tabs
which engage the annular knitted wire mesh element and inhibit disengagement of that

element from the three-sided annulus during step (B).
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13. The method of Claim 11 wherein the substrate is a catalytic converter
substrate.

14. The method of Claim 11 wherein the substrate is a particulate filter.

15. A mounting assembly for a substrate comprising:

(A)  anannular knitted wire mesh element; and

(B)  ametallic annulus having a cross-section which comprises first, second,
and third segments, the first and third segments being parallel to one another and the
second segment being orthogonal to and connecting the first and third segments;

wherein:

(1) the first, second, and third segments engage the annular knitted wire mesh
element; and

(i)  the first and third segments comprise tabs which restrict motion between
the annular knitted wire mesh element and the metallic annulus.

16.  The mounting assembly of Claim 15 wherein the annular knitted wire mesh
element has a rectangular cross-section and the height of the metallic annulus’ first and
third segments are equal.

17. The mounting assembly of Claim 15 wherein the annular knitted wire mesh
element has an L-shaped cross-section and the height of the metallic annulus' first segment
is greater than the height of its third segment

18. The mounting assembly of Claim 15 wherein the annular knitted wire mesh
element comprises soft wires and hard wires.

19.  The mounting assembly of Claim 15 wherein the annular knitted wire mesh
element comprises round wires and flat wires.

20.  The mounting assembly of Claim 15 wherein the annular knitted wire mesh
element comprises flat, annealed, soft wires and round, precipitation-hardened, hard wires.

21.  The mounting assembly of Claim 15 wherein the annular knitted wire mesh
element has a density in the range of 0.8 to 1.2 grams per cubic centimeter.

22.  The mounting assembly of Claim 15 wherein a mixing device for a gas
and/or a liquid is attached to the second segment of the metallic annulus.

23. A mounting assembly for a substrate comprising:

(A)  an annular knitted wire mesh element;
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(B)  ametallic annulus having a cross-section which comprises at least two
segments which engage the annular knitted wire mesh element; and

(C)  amixing device for a gas and/or a liquid attached to one of the at least two
segments of the metallic annulus.

24.  The mounting assembly of Claim 23 wherein:

(1) the metallic annulus comprises first, second, and third segments, the first
and third segments being parallel to one another and the second segment being orthogonal
to and connecting the first and third segments; and

(11) the mixing device is attached to the second segment.

25.  The mounting assembly of Claim 24 wherein the second segment
comprises apertures and the mixing device comprises protrusions which mate with the
apertures.

26.  The mounting assembly of Claim 25 wherein the first and third segments
comprise tabs which restrict motion between the annular knitted wire mesh element and

the metallic annulus.
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