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(54) Apparatus for treatment of exhaust gas

(57) The present invention relates to apparatus
(101) for treating an exhaust gas stream from an internal
combustion engine. The apparatus (101) includes a tu-
bular compartment (102) containing a treatment ele-
ment (110) through which a gas stream to be treated is
to flow. The tubular compartment (102) is substantially

surrounded by an annular compartment (4) and includes
a tubular canister (42) including stopping means (46). A
retainer (36) is releasably attached to the canister (42)
by axial clamping means (24). The retainer (36) makes
contact with an end of the treatment element (110) to
secure it within the compartment (2) between the stop-
ping means (46) and the retainer (36).
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Description

[0001] The present invention relates to gas treatment
apparatus for treating an exhaust gas stream from an
internal combustion engine, particularly gas treatment
apparatus for an internal combustion engine in a motor
vehicle.
[0002] Internal combustion engines, particularly die-
sel engines produce an exhaust gas stream that con-
tains a number of noxious gases, unburned hydrocar-
bons and particulates. It is desirable to treat the exhaust
gas stream to render it less obnoxious.
[0003] It is common practice to pass the exhaust
stream through a silencer assembly that contains one
or more treatment compartments containing a treatment
element, such as a catalytic converter or a filter to re-
move particulates. The treatment compartments within
a silencer assembly are typically tubular and are a close
fit with the treatment element that it contains. A treat-
ment element is usually axially secured in a treatment
compartment such that the treatment element cannot
move during use. The silencer assembly may also serve
to attenuate the noise emitted by the engine.
[0004] It is desirable to be able to remove one or more
of the treatment elements from the silencer assembly
for cleaning, servicing or replacement. For example, it
is known that the life of a particulate filter in a silencer
assembly may be extended if it is removed from the si-
lencer assembly and replaced with its orientation re-
versed, thus reversing the direction of gas flow through
the filter.
[0005] A treatment element typically comprises a cy-
lindrical body member surrounded by a shock absorbing
sleeve within a metal tubular case, usually stainless
steel. The body member and sleeve are secured within
the tubular case by internally directed ribs or flanges and
gaskets at both ends of the body member. In use, a gas
stream is treated by being passed through the body
member of a treatment element. The body member may
comprise a catalyst carried on a ceramic support, or it
may comprise a ceramic filter which traps the particu-
lates in the gas stream, or it may comprise any other
type of gas treatment member.
[0006] It is known to permanently secure a particulate
filter within a compartment by folding the ends of the
compartment inwards. The compartment can then be
removed and refitted as a whole during servicing. This
is used particularly in modular systems.
[0007] To releasably secure a treatment element with-
in the chamber it is known to weld a flanged part to the
outside of the tubular case as shown in Figures 1 and
2. A flanged part is welded to the tubular case of a treat-
ment element and the flange is secured to a correspond-
ing flange on the chamber by a V-clamp. A second flang-
ed part is also welded to the tubular case to ensure the
symmetry of the treatment element for refitting in the re-
verse orientation. The flanged part increases the com-
plexity of manufacture of the treatment element and in-

creases the possibility of heat damage to the body mem-
ber.
[0008] It is an object of the present invention to ad-
dress some of the above issues.
[0009] According to the invention there is provided an
apparatus for treating an exhaust gas stream from an
internal combustion engine, said apparatus comprising
a tubular compartment containing a treatment member
through which a gas stream to be treated is to flow, the
tubular compartment being substantially surrounded by
an annular compartment through which gas may flow,
the tubular compartment comprising a tubular canister
and a retainer, the tubular canister including stopping
means, the retainer being releasably attached to the
canister by axial clamping means and the treatment
member being secured within the tubular compartment
by contact of a first end of the treatment member with
the stopping means and contact of a second end of the
treatment member with the retainer.
[0010] The invention also provides apparatus for
housing a treatment member for treating a gas stream
from an internal combustion engine, said apparatus
comprising a tubular compartment for containing the
treatment member through which a gas stream to be
treated is to flow, the tubular compartment being sub-
stantially surrounded by an annular compartment
through which gas may flow, the tubular compartment
comprising a tubular canister and a tubular retainer, the
tubular canister including stopping means and a sub-
stantially radially outwardly protruding flange, the tubu-
lar retainer including a substantially radially outwardly
protruding flange and a substantially radially inwardly
protruding flange, the tubular retainer being releasably
attachable to the canister by axial clamping means act-
ing on the substantially radially outwardly protruding
flanges such that, in use, a treatment member may be
secured within the compartment by contact of the treat-
ment member with the stopping means and the substan-
tially radially inwardly protruding flange.
[0011] The treatment member may be a single treat-
ment element, or may be a combination of two or more
treatment elements or a combination of one or more
treatment elements and other elements such as a flame
trap, inlet or outlet module or noise attenuation module.
Preferably the elements are combined in series. For
convenience, the present invention will be described
hereafter with reference to an embodiment in which the
treatment member is a single treatment element.
[0012] Providing a retainer that is not attached to the
treatment element, but secures the treatment element
within the compartment removes the need to attach ad-
ditional parts to the treatment element at locations de-
pendent upon the relative lengths of the canister and
treatment element. The manufacture of the treatment el-
ement is therefore greatly simplified and the risk of dam-
aging the body member of the treatment element during
a welding process is removed. A gas treatment appara-
tus is therefore provided that may be used in several
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different designs and/or for different duties by including
different retainers for the same canister.
[0013] The tubular canister can have any cross-sec-
tion, but it is preferably substantially circular or substan-
tially elliptical, as these shapes can be manufactured us-
ing rolling techniques.
[0014] Axial clamping means secure the retainer to
the canister by applying an axial force across the joint
between the canister and the retainer. The use of an ax-
ial clamping means, such as an adjustable axial strap,
V-clamp, a plurality of clamps or clips or other means
may allow an axial force to be applied to the treatment
element towards the stopping means, thereby securing
the treatment element within the compartment. The ax-
ial clamping means may be attached to either the com-
partment or to the retainer, but is preferably separate.
[0015] The canister and retainer may comprise one
or more substantially radially outwardly projecting flang-
es, but preferably each comprise a circumferential
flange around their periphery upon which the axial
clamping means may act to attach the canister and re-
tainer together. The attachment is preferably by clamp-
ing the outwardly projecting flanges together using a V-
clamp. The joint may further comprise a gasket or other
seal that may prevent gas flow through the joint, or be-
tween the canister and treatment element.
[0016] A V-clamp is typically formed from a strap with
a V-shaped cross section that is formed into a hoop such
that the opening of the 'V' is directed substantially radi-
ally inwards. The ends of the length of material are se-
cured together by an adjustable fastening such that the
length of the perimeter of the hoop can be altered by
adjusting the fastening. A V-clamp may be used to se-
cure tubular parts together if each part has a radially
outwardly projecting flange. The two parts are brought
together such that the flanges are adjacent one another
and the V-clamp is then arranged such that the flanges
are within the opening of the 'V' shape. The perimeter
of the strap is then shortened so that the flanges are
forced together axially as the flanges enter the 'V' and
the parts are secured together. It should be understood
that the invention is not limited to this construction of V-
clamp.
[0017] The stopping means prevent the treatment el-
ement from moving further into the canister. The stop-
ping means may be a substantially radially inwardly di-
rected shoulder or flange that makes contact with an end
of the treatment element and prevents axial movement
into the canister. It should be understood that other stop-
ping means could also be used, for instance an addi-
tional retainer.
[0018] Preferably the retainer comprises a tubular
portion with substantially the same cross section as the
tubular canister. This allows the retainer to fit over an
end of a treatment element protruding from the canister.
The retainer can therefore be attached to the canister
and still make contact with an end of the treatment ele-
ment if the element is longer than the canister. This al-

lows different lengths of treatment elements to be ac-
commodated within a canister by changing the retainer.
If the cross section of the retainer is slightly smaller than
the cross section of the canister, it may be possible for
the retainer to slide into the canister and retain a treat-
ment element that is shorter than the canister. These
variations in the retainer allow a single size of canister
to be used for many different duties by changing the
length of the treatment element and retainer. This can
simplify manufacture, as fewer canister sizes are need-
ed for a range of duties. The retainer may also include
an inlet or outlet pipe and serve as the inlet or outlet to
the compartment through which gas enters or leaves the
compartment.
[0019] The retainer and stopping means preferably
make contact with the ends of the treatment element at
or adjacent the periphery of the treatment element so
that the gas flow through the treatment element is not
substantially hindered.
[0020] The currently preferred retainer comprises a
tubular portion, with a substantially radially outwardly
projecting circumferential flange at or adjacent one end
of the tubular portion and a substantially radially inward-
ly directed circumferential flange at the opposing end of
the tubular portion. The tubular portion preferably has a
cross section that is substantially identical with the cross
section of the canister.
[0021] The canister is preferably shorter than the
treatment element to be located within it such that the
element protrudes from the canister when it is located
against the stopping means as this allows for easier ex-
traction of the filter element. Preferably the treatment
element is less than about 50% longer than the canister
and preferably less than about 25%.
[0022] Although the canister and retainer can be fab-
ricated from any suitable material, it is preferred that
they are fabricated from stainless steel, as it is highly
corrosion resistant.
[0023] A method for securing a treatment within the
compartment according to a preferred embodiment of
the invention is for the treatment element to be inserted
into the tubular canister until it reaches the stopping
means, an end of the treatment element remaining pro-
truding from the canister. The retainer is then fitted over
the protruding end of the treatment element such that
the inwardly protruding flange of the retainer is in contact
with the end of the treatment element. The outwardly
protruding circumferential flange of the retainer is then
adjacent to the corresponding outwardly protruding cir-
cumferential flange of the tubular canister and a V-clamp
is then used to secure the retainer to the canister and
hence secure the treatment element within the compart-
ment.
[0024] This invention is of particular use because the
compartment forms a central compartment and has an
annular compartment that substantially surrounds it.
The invention is of particular use because of the in-
creased difficulty in obtaining access to the treatment
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element within the central compartment. In such a gas
treatment apparatus it is common practice to have a re-
movable endcap which allows access to an end of the
central compartment. It is desirable that the axial clamp-
ing means is easily accessible once the endcap has
been removed. It is therefore preferred that the retainer
is located at the end of the canister closest to the re-
movable endcap.
[0025] Such an embodiment according to the present
invention also provides the advantage over known em-
bodiments that the canister can be permanently sup-
ported at both ends, thereby supporting the treatment
element. In known designs it is often necessary to pro-
vide a cruciform type support attached to the removable
endcap to support one end of the treatment element.
Such a support requires careful manufacture and fitting
to ensure that it supports the treatment element when
the removable endcap is fitted.
[0026] The invention will now be further described, by
way of example, with reference to the accompanying
drawings, in which:

Figure 1 shows a known gas treatment apparatus
in which the treatment element has flanged parts
welded to the tubular case of a treatment element;

Figure 2 shows a close-up of the attachment of the
treatment element to the chamber shown in Figure
1;

Figure 3 shows a preferred embodiment of a gas
treatment apparatus according to the invention; and

Figure 4 shows a close-up of the attachment of the
retainer to the chamber shown in Figure 3.

[0027] Figure 1 shows a known gas treatment appa-
ratus 1 having a central tubular compartment 2 and an
annular compartment 4 substantially surrounding the
central compartment 2. A gas stream enters the appa-
ratus 1 through an inlet 6 and passes into a catalytic
treatment element 8 in the central compartment 2. The
gas stream then passes into a filter element 10. The di-
rection of the gas flow is then reversed by a contact with
an endwall 12 and the gas flows through the annular
compartment 4 to an outlet 14. The direction of gas flow
is indicated by arrows 15.
[0028] The catalytic treatment element 8 is for cata-
lytic oxidation of at least some of the chemicals in the
gas stream and is a Platinum based catalyst on a ce-
ramic frit support. The filter 10 is a ceramic wall flow filter
for removing particulates from the gas stream.
[0029] Each treatment element 8,10 comprises a re-
spective body member 16,18 surrounded by a shock ab-
sorbing sleeve 20 within a tubular case 22.
[0030] The catalytic treatment element 8 is perma-
nently secured within the central compartment 2, but the
filter element 10 is releasably attached to the central

compartment 2 by a V-clamp 24. The nature of the at-
tachment is best shown in Figure 2.
[0031] The outside of the tubular case 22 surrounding
the filter element 10 has two circumferential flanged
parts 26,28 welded it. The flanged parts 26,28 include
substantially radially outwardly protruding flanges
30,32. The central compartment 2 includes a substan-
tially radially outwardly directed circumferential flange
34. When the filter element 10 is fully inserted into the
central compartment 2 in a first orientation, the flange
34 on the central compartment 2 is adjacent a flange 30
of the flanged part 26. The V-clamp 24 can be used to
secure the flanges 34,30 together to hold the treatment
element 10 in the central compartment in a first orienta-
tion. When the filter element 10 is secured in a second,
reversed, orientation, the flange 34 on the central com-
partment 2 is adjacent a flange 32 of the flanged part
28. The V-clamp 24 can then be used to secure the
flanges 34,30 together to hold the treatment element 10
in the central compartment in a second orientation.
[0032] Figure 3 shows a gas treatment apparatus 101
according to the present invention. Features that have
the same function as described for the embodiment 1 of
Figure 1 will be referenced by the same numerals.
[0033] The compartment 102 comprises a tubular
canister 42 and a retainer 36. The retainer comprises a
tubular portion 44 with a substantially radially outwardly
projecting circumferential flange 40 at one end and a
substantially inwardly projecting flange 38. The canister
includes a substantially radially outwardly projecting cir-
cumferential flange 34. The treatment member, in this
case a treatment element 110, is located within the can-
ister 42 and rests against stopping means 46, in this
case an inwardly directed shoulder. An end of the treat-
ment element 110 protrudes from the canister 42. The
retainer is fitted over the protruding end until the radially
inwardly protruding circumferential flange 38 makes
contact with the end of the treatment element 110. The
radially outwardly projecting flanges 34,40 are adjacent
one another and a V-clamp 24 acts on the flanges 34,40
to axially clamp the retainer 36 to the canister 42. The
axial clamping by the V-clamp applies a force on the
treatment element 110 towards the stopping means 46
to secure the treatment element within the compartment
2.
[0034] The filter element 110 is of standard construc-
tion and does not have any additional parts attached to
the outside. Although the treatment member is shown
as a single treatment element 110 for simplicity, it should
be understood that the treatment member could also in-
clude a flame trap, noise attenuation module or other
element.
[0035] Figure 4 shows a close up of the attachment
between the retainer 36 and the canister 42. This figure
shows the position of two different retainers 36,36'. The
retainer 36 is longer than the retainer 36' and can there-
fore be used to secure longer filter elements 110 within
the compartment 102.
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[0036] It can be seen from the diagrams that the re-
tainer 36 is of simple construction and can be easily fab-
ricated. If the endcap 12 is removed from the apparatus
101 it allows access to remove the V-clamp 24 and re-
tainer 36 and hence allows the removal of the treatment
element 110 from the compartment 102. The treatment
element 110 can then be serviced and replaced, or sub-
stituted for a different treatment element of substantially
the same diameter which need not have been specially
adapted for use in the compartment 102.
[0037] The present invention has been described
above purely by way of example. It should be noted that
modifications in detail may be made within the scope of
the invention as defined in the claims.

Claims

1. Apparatus for treating an exhaust gas stream from
an internal combustion engine, said apparatus
comprising a tubular compartment containing a
treatment member through which a gas stream to
be treated is to flow, the tubular compartment being
substantially surrounded by an annular compart-
ment through which gas may flow, the tubular com-
partment comprising a tubular canister and a retain-
er, the tubular canister including stopping means,
the retainer being releasably attached to the canis-
ter by axial clamping means and the treatment
member being secured within the tubular compart-
ment by contact of a first end of the treatment mem-
ber with the stopping means and contact of a sec-
ond end of the treatment member with the retainer.

2. Apparatus as claimed in claim 1, in which both the
retainer and the canister include substantially radi-
ally outwardly projecting flanges upon which the ax-
ial clamping means may act to attach the retainer
to the canister.

3. Apparatus as claimed in claim 2, in which the sub-
stantially radially outwardly projecting flange of the
canister is at or adjacent an open end of the canis-
ter.

4. Apparatus as claimed in claim 2 or claim 3, in which
at least one of the substantially radially outwardly
projecting flanges is a circumferential flange.

5. Apparatus as claimed in any of claims 2 to 4, in
which the retainer includes a substantially radially
inwardly projecting flange that makes contact with
the second end of a treatment member within the
canister.

6. Apparatus as claimed in claim 5, in which the sub-
stantially radially inwardly projecting flange is a cir-
cumferential flange.

7. Apparatus as claimed in claim 5 or claim 6, in which
the radially inwardly projecting flange of the retainer
is connected to the radially outwardly projecting
flange of the retainer by a tubular portion.

8. Apparatus as claimed in claim 7, in which the tubu-
lar portion of the retainer has substantially the same
cross section as the tubular canister.

9. Apparatus as claimed in any preceding claim, in
which the axial clamping means is a V-clamp.

10. Apparatus as claimed in any preceding claim, in
which the apparatus includes a removable endcap
releasably attached to the apparatus.

11. Apparatus for housing a treatment member for
treating a gas stream from an internal combustion
engine, said apparatus comprising a tubular com-
partment for containing the treatment member
through which a gas stream to be treated is to flow,
the tubular compartment being substantially sur-
rounded by an annular compartment through which
gas may flow, the tubular compartment comprising
a tubular canister and a tubular retainer, the tubular
canister including stopping means and a substan-
tially radially outwardly protruding flange, the tubu-
lar retainer including a substantially radially out-
wardly protruding flange and a substantially radially
inwardly protruding flange, the tubular retainer be-
ing releasably attachable to the canister by axial
clamping means acting on the substantially radially
outwardly protruding flanges such that, in use, a
treatment member may be secured within the com-
partment by contact of the treatment member with
the stopping means and the substantially radially in-
wardly protruding flange.
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