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(54) Particulate filter for diesel engines

(57) A particulate filter (10) for positioning in an ex-
haust system (12) from a diesel engine (14) comprising
a housing (20); the housing having a first end (22) with
a opening (26) for the flow of exhaust gases, and a sec-
ond end (24) with an opening (28) for the flow of exhaust
gases; and a filter substrate (30) positioned inside the
housing between the opening in the first end and the
opening in the second end, the filter substrate having a
first surface (40) open to the opening in the first end but
substantially closed from the opening in the second end,
and a second surface (42) open to the opening in the
second end but substantially closed from the opening in

the first end; wherein the first surface and the second
surface are capable of trapping ash material; and
wherein the opening in the first end is substantially iden-
tical to the opening in the second end such that the hous-
ing can be positioned in the exhaust system either with
the opening in the first end allowing flow of exhaust gas-
es into the housing from the diesel engine, or with the
opening in the second end allowing flow of exhaust gas-
es into the housing from the diesel engine. Ash removal
from the filter substrate can be easily achieved by re-
versing the position of the particulate filter relative to the
exhaust system.
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Description

Technical Field

[0001] The present invention relates to a particulate
filter for the exhaust system of a diesel engine.

Background of the Invention

[0002] It is known to provide particulate filters in the
exhaust system of a diesel engine. The filter material
(usually a honeycomb structure) in a particulate filter
collects particles in the exhaust gases, and burns the
particles off continuously or at regular intervals. Not all
the particulate matter is fully combusted, and there is a
risk that some residual ashes will remain which plug up
and partially block the filter over the life of the diesel en-
gine. The only known methods for removing these ash-
es are mechanical operations. For motor vehicles with
diesel engines, the known methods require a service at
around 80000 km (for the vehicle), when the filter ma-
terial of the particulate filter is cleaned with a high pres-
sure cleaner. An alternative system includes exhaust
valves which invert the direction of exhaust gas flow
through the filter material, thereby blowing the ashes off
the filter surface.

Summary of the Invention

[0003] The present invention aims to provide a sim-
plified arrangement for removing ashes from a particu-
late filter.
[0004] A particulate filter in accordance with the
present invention, for positioning in an exhaust system
from a diesel engine, comprises a housing; the housing
having a first end with a opening for the flow of exhaust
gases, and a second end with an opening for the flow
of exhaust gases; and a filter substrate positioned inside
the housing between the opening in the first end and the
opening in the second end, the filter substrate having a
first surface open to the opening in the first end but sub-
stantially closed from the opening in the second end,
and a second surface open to the opening in the second
end but substantially closed from the opening in the first
end; wherein the first surface and the second surface
are capable of trapping ash material; and wherein the
opening in the first end is substantially identical to the
opening in the second end such that the housing can be
positioned in the exhaust system either with the opening
in the first end allowing flow of exhaust gases into the
housing from the diesel engine, or with the opening in
the second end allowing flow of exhaust gases into the
housing from the diesel engine.
[0005] In the present invention, the position of the par-
ticulate filter can be reversed relative to the exhaust sys-
tem to provide easy removal of trapped ash material.

Brief Description of the Drawings

[0006] The present invention will now be described,
by way of example, with reference to the accompanying
drawings, in which:-

Figure 1 is a schematic view of a particulate filter in
accordance with the present invention positioned in
the exhaust system of a diesel engine;
Figure 2 is a perspective view of the particulate filter
of Figure 1;
Figure 3 is a cross-sectional view of the particulate
filter of Figures 1 and 2 in a first position relative to
the exhaust system;
Figure 4 is a cross-sectional view of the particulate
filter of Figures 1 and 2 in a second position relative
to the exhaust system; and
Figure 5 is a cross-sectional view of an alternative
embodiment of particulate filter in accordance with
the present invention.

Description of the Preferred Embodiment

[0007] Referring to Figure 1, a particulate filter 10 in
accordance with the present invention is for positioning
in the exhaust system 12 from a diesel engine 14. The
particulate filter 10 traps particles in the exhaust gases
from the diesel engine and combusts the particles. Ash
material may be formed as a result of the combustion
process.
[0008] Referring to Figures 2 and 3, the particulate fil-
ter 10 comprises a housing 20 having a first end 22 and
a second end 24. The first end 22 has an opening 26
formed therein. The second end 24 has an opening 28
formed therein. The openings 26, 28 are substantially
identical in shape, size and configuration. The housing
20 is preferably substantially symmetrical, with the first
and second ends 22, 24 being substantially identical
and at axially opposed ends of the housing.
[0009] Positioned and secured inside the housing 20
is a filter substrate 30 (shown in enlarged form in Figure
3). The filter substrate 30 has a substantially symmetri-
cal configuration, with a honeycomb structure defining
a number of axially extending first bores 32 and a
number of axially extending second bores 32'. The first
and second bores 32,32' are positioned adjacent one
another. Each first bore 32 has an open end 34, and a
closed or plugged end 36. Each second bore 32' has an
open end 34', and a closed or plugged end 36'. The walls
38 separating the first and second bores 32,32' are
formed from the filter material. The open ends 34 of the
first bores 32 are positioned adjacent the closed ends
36' of the second bores 32', and the open ends 34' of
the second bores are positioned adjacent the closed
ends 36 of the first bores. The open ends 34 of the first
bores 32 open to the opening 26 in the first end 22, and
the closed ends 36 are closed to the opening 28 in the
second end 24. The open ends 34' of the second bores
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32' open to the opening 28 in the second end 24, and
the closed ends 36' are closed to the opening 26 in the
first end 22. With this arrangement, exhaust gases
(passing through the particulate filter 10) enter and pass
along the first bores 32, pass through the filter material
defining the walls 38 between the bores, and then pass
through (and out of) the second bores 32'. Each filter
substrate 30 therefore has a first surface 40 (defined by
the walls of the first bores 32) open to the first end 22,
but substantially closed to the second end 24; and a sec-
ond surface 42 (defined by the walls of the second bores
32') open to the second end, but substantially closed to
the first end. Ash material formed during the combustion
process is trapped on one of the first or second surfaces
40, 42.
[0010] In use, on initial installation of the particulate
filter 10 in the exhaust system 12, the opening 26 in the
first end 22 receives exhaust gases from the diesel en-
gine 14, and the opening 28 in the second end 24 is
connected to atmosphere. Exhaust gas flow through the
particulate filter 10 is indicated by the arrows in Figure
3. Ash material formed during the combustion process
is trapped on the first surface 40 of the filter substrate
30. After an appropriate period, the particulate filter 10
requires maintenance and removal of the ash. With the
present invention, the particulate filter 10 is removed
from the exhaust system 12 and then reinstalled in the
reverse position. At this stage, the opening 28 in the sec-
ond end 24 receives exhaust gases from the diesel en-
gine 14, and the opening 26 in the first end 22 is con-
nected to atmosphere. Exhaust gas flow through the
particulate filter 10 is indicated by the arrows in Figure
4. Ash previously trapped on the first surface 40 is blown
off the filter substrate 30 and into the atmosphere during
a light-off phase of the exhaust emissions cycle. New
ash material formed during the combustion process is
trapped on the second surface 42 of the filter substrate
30.
[0011] By reversing the position of the particulate filter
10 at regular intervals relative to the exhaust system 12,
the problem of ash accumulation is resolved in a simple
and easy manner, without having to resort to mechanical
cleaning, and without the need for special exhaust
valves.
[0012] An alternative embodiment for the configura-
tion of a particulate filter 100 in accordance with the
present invention is shown in Figure 5. Like parts have
been given the same reference numeral as in Figures 1
to 4. In this alternative embodiment, the honeycomb
structure of the filter substrate 30 has been replaced by
a ceramic mesh-type filter 44. The ceramic filter 44 has
the configuration of an enlarged thick-walled tube 38
which is spaced from the housing 20 by an axially ex-
tending gap 32'. At one end 36', the gap 32' is closed,
whilst the other end 34' of the gap is open. The adjacent
ends 34,36 of bore 32 of the ceramic filter 44 are open
and closed respectively. The operation of the particulate
filter 100 is substantially the same as the particulate filter

of Figures 1 to 4, except that ashes may accumulate
inside the filter material as well as on the surface thereof.
As described above, at regular intervals the position of
the particulate filter 100 is reversed relative to the ex-
haust system 12 for the removal of ash. In a further al-
ternative, the ceramic filter may be replaced by a foam-
type filter of similar configuration.
[0013] The present invention has particular applica-
tion in motor vehicles having a diesel engine, but may
be used with diesel engines having an alternative use.
[0014] The present invention also applies to catalytic
converters whose position, relative to the exhaust sys-
tem, is reversed at regular intervals. The poisoned inlet
side of the catalytic converter is moved to the outlet, and
the cleaner outlet becomes the inlet side, thereby im-
proving emissions during the light-off phase of the emis-
sions cycle.

Claims

1. A particulate filter for positioning in an exhaust sys-
tem from a diesel engine comprising a housing; the
housing having a first end with a opening for the flow
of exhaust gases, and a second end with an open-
ing for the flow of exhaust gases; and a filter sub-
strate positioned inside the housing between the
opening in the first end and the opening in the sec-
ond end, the filter substrate having a first surface
open to the opening in the first end but substantially
closed from the opening in the second end, and a
second surface open to the opening in the second
end but substantially closed from the opening in the
first end; wherein the first surface and the second
surface are capable of trapping ash material; and
wherein the opening in the first end is substantially
identical to the opening in the second end such that
the housing can be positioned in the exhaust sys-
tem either with the opening in the first end allowing
flow of exhaust gases into the housing from the die-
sel engine, or with the opening in the second end
allowing flow of exhaust gases into the housing from
the diesel engine.

2. A particulate filter as claimed in Claim 1, wherein
the first and second ends of the housing are at ax-
ially opposite end of the housing.

3. A particulate filter as claimed in Claim 1 or Claim 2,
wherein the first and second ends of the housing
are substantially identical.

4. A particulate filter as claimed in any one of Claims
1 to 3, wherein the filter substrate comprises a
number of axially extending first bores, a number of
axially extending second bores, the first and second
bores being positioned adjacent one another, filter
material defining the walls between adjacent first
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and second bores, each bore having an open end
and a closed end, with the open ends of the first
bores positioned adjacent the closed ends of the
second bores, with the open ends of the second
bores positioned adjacent the closed ends of the
first bores, and with the walls of the first bores form-
ing the first surface and the walls of the second
bores forming the second surface.

5. A particulate filter as claimed in any one of Claims
1 to 3, wherein the filter substrate comprises an ax-
ially extending bore; and wherein the filter substrate
is spaced from the housing by an axially extending
gap; the axially extending bore being open at one
end and closed at the other end, with the radially
adjacent ends of the gap being closed and open re-
spectively.
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