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[57] ABSTRACT

A device for purifying the exhaust discharge of an in-
ternal combustion engine including a housing in which
is a heat retaining member formed from unglazed, po-
rous ceramic material and arranged such that the ex-
haust gases pass both over its outer surface in a space
between the heat retaining member and the inner wall
of the housing and through the porous ceramic mem-
ber, the heat retaining member having an end portion
of tapering cross-section with its narrow end which is
closed directed towards the incoming exhaust stream,
and means being provided for admitting air to the
housing before the exhaust stream comes into contact
with the heat retaining member.

8 Claims, 9 Drawing Figures
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MEANS FOR PURIFYING THE EXHAUST
DISCHARGE OF INTERNAL COMBUSTION
ENGINES

The invention relates to means for purifying the ex-
haust discharge of internal combustion engines.

The invention provides a device for purifying the ex-
haust discharge of an internal combustion engine, the
device including a housing having located therein a
heat-retaining member formed from unglazed porous
ceramic material and arranged such that the exhaust
gases pass over its outer surface in a space between the
latter and the inner wall of the housing, the heat-
retaining member having an end portion of tapering
cross-section with its narrow end directed towards the
incoming exhaust stream, and there being means for
admitting air to the housing before the exhaust stream
comes into contact with the heat-retaining member.

Preferably the heat-retaining member has a helical
channel in its outer surface serving to guide the gases
round the surface and thereby increase the length of
their path of contact with the member and the period
of contact.

The device may be located in any position in the en-
gine exhaust system or in a position close to but slightly
spaced from the tail pipe. Preferably however the de-
vice is located as close as possible to the engine in order
that the heat-retaining member may be maintained at
a high temperature.

Embodiments of the invention will now be described,
by way of example only, with reference to the accom-
panying drawings, in which:

FIG. 1 is a side elevation of one form of device incor-
porated in the tailpicce of a motor vehicle exhaust sys-
tem;

FIG. 2 is a vertical cross-section through the device
shown in FIG. 1;

FIG. 3 is a view in the direction of arrow III in FIG.
1;

FIG. 4 is a section on the line IV — IV in FIG. §;

FIG. 5 is a side elevation of a modified device incor-
porating two heat retaining members in series;

FIG. 6 is a section on the line VI — VI in FIG. 5;

FIG. 7 is a side elevation of a further form of device;

FIG. 8 is a vertical cross-section through the device
shown in FIG. 7; and

FIG. 9 is a section on the line IX — IX in FIG. 8.

Referring to FIGS. 1 to 3 the device comprises a unit
adapted to be fitted to the tail pipe 10 of the vehicle ex-
haust system, the unit having a metal housing 11 pro-
vided with brackets 12 enabling it to be attached to a
suitable part of the vehicle. Within the housing 11 a ta-
pered hollow heat retaining member 13 formed from
unglazed porous ceramic material is supported in front
and rear by support brackets 14 and 15 respectively,
with the small diameter end of the member being
closed and directed towards the tail pipe 10. A spiral
groove or channel 16 is formed in the member 13 and
serves to form a tortuous path around which exhaust
gases travel in contact with the surface of the member
in their travel through the device. An air inlet opening
17 is provided adjacent the forward end of the housing
11. This opening allows entry of clean air into the hous-
ing for mixture with the exhaust stream before the lat-
ter impinges on the heat retaining member 13. The
inlet 17 is closed by a perforated gauze 18 (FIG. 3) and
a baffle plate 19 (FIG. 2) serves to prevent escape of
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exhaust gases to atmosphere. This will not occur during
normal running of the engine but could take place
under idling conditions. The exhaust products are fi-
nally discharged to the atmosphere through an outlet
pipe 20.

The arrangement of FIGS: 1 to 3 may be readily fit-
ted in position on the rear of the existing exhaust sys-
tem. However since it is a considerable distance away
from the engine the heat retaining member does not re-
ceive and absorb a great amount of heat and this form
of device also tends to produce a certain amount of
back pressure. FIGS. 4 to 6 illustrate an alternative ar-
rangement which may be fitted to the exhaust system
in a position nearer to the engine. The unit includes a
casing 21 within which two heat retaining members 22,
23 are mounted in suitable supports 24. Internal baffles
25 and 26 are provided and direct the exhaust stream
over the two heat retaining members in turn. The heat
retaining members are closed at their narrow ends and
are provided with spiral channels 27 similar to those
described with reference to FIGS. 1 to 3 and these
channels together with the baffles 25 and 26 form a
path of considerable length around and along which the
exhaust gases travel. The gases are therefore main-
tained in contact with the heat retaining members for
a considerable period of time. A venturi device 28 is
provided adjacent the inlet to the unit and serves to
permit clean air to be drawn into the unit while pre-
venting escape of exhaust gases. Since this unit is lo-
cated closer to the engine a considerable amount of
heat will be transmitted to and absorbed by the two
heat retaining members and this increases the effi-
ciency of purification of the exhaust gases compared
with the arrangement of FIGS. 1 to 3.

FIGS. 7 to 9 illustrate a further modification which
may be fitted at the manifold end of the exhaust pipe
or at the rear of a unit such as that described with refer-
ence to FIGS. 4 to 6. The arrangement shown in FIGS.
7 to 9 includes an outer cylindrical metal casing 30 with
which inlet and outlet pipes 31 and 32 communicate.
Within the casing 30 a tubular ceramic or refractory
sleeve 33 provided with a series of perforations 34 is
supported in end pieces 35 and 36. A heat retaining
member 37 closed at its narrow end and having a spiral
channel 38 formed in its outer surface is supported by
suitable supports 39. A venturi device 40 is provided at
the inlet end of the casing to permit entry of clean air
while preventing escape of exhaust gases.

The precise manner in which the devices described
above function to purify exhaust gases is not fully un-
derstood but is believed to be as follows. The heat re-
taining member receives heat from the hot exhaust
gases and retains this heat thereby raising the tempera-
ture within the device well above that which would be
attained by mere passage of the gases through the hous-
ing. The provision of the spiral channel in the heat re-
taining member forms an extended path along which
the exhaust gases pass in contact with the high temper-
ature outer surface of the heat retaining member. In the
case of the arrangement described with reference to
FIGS. 4 to 6 the path is considerably increased due to
the provision of two heat retaining members in series.

The introduction of clean air then creates the situa-
tion that solid particles of carbon and other impurities
together with incompletely burnt gases are subjected to
a sufficient temperature for a sufficient period of time
in an atmosphere containing sufficient oxygen to pro-
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mote further combustion. Carbon, hydrocarbons, lead
acids and hydrogen are thereby burnt and carbon mon-
oxide oxidised to carbon dioxide, this carbon dioxide
being discharged to atmosphere and the residue of the
burnt constituents being deposited on the heat retain-
ing member. The efficiency of the process has been
found to increase with increase in temperature of the
heat retaining member so that those arrangements posi-
tioned closest to the engine have the greatest effi-
ciency.

A further advantage of devices according to the in-
vention is that they are self cleaning. At vehicle speeds
above about 45 miles per hour the extent of pollution
of the exhaust gas stream is much less than at lower
speeds. At these higher speeds the residue deposited on
the heat retaining member will be dried and crystal-
lized, the crystals will be removed by the outgoing ex-
haust stream, and in this way the heat retaining mem-
ber is restored to its original condition. If fitted to vehi-
cles designed only for very low speeds the devices
could of course be constructed in a manner enabling
removal of the heat retaining members periodically for
cleaning treatment.

It should be noted that the inner ceramic sleeve 33
of the arrangement shown in FIGS. 7 to 9 serves to con-
centrate more heat on to the heat retaining member
thereby increasing its efficiency.

Various modifications may be made without depart-
ing from the scope of the invention as defined in the ap-
pendent claims. For example, the heat retaining mem-
ber or members could be arranged such that the ex-
haust gas stream passes through each member as well
as over it. The relative dimensions of the heat retaining
member and housing may be altered as desired and any
convenient number of heat retaining members may be
arranged in series or in parallel to increase the length
of the contact path and the period of contact. Alterna-
tively a number of devices such as those illustrated
could be used in combination, and the invention is of
course applicable to engines other than motor vehicle
engines.

I claim:
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1. A device for purifying the exhaust discharge of an
internal combustion engine, the device including a
housing having an inlet and an outlet, a hollow heat-
retaining member located within the housing and occu-
pying a substantial part of the housing, said member
being formed from unglazed porous ceramic material
and arranged such that the exhaust gases may pass over
its outer surface in a space between the latter and the ’
inner wall of the housing and through the porous mate-
rial to the hollow interior, the heat-retaining member
having an end portion of tapering cross-section with its
narrow end closed and directed towards the incoming
exhaust stream and a helical channel in the outer sur-
face of the member serving to guide the gases around
the surface and thereby increase the length of their
path of contact with the member, the heat generated
within the device being derived solely from the exhaust
gases, and means for admitting air into the exhaust
stream upstream of the heat-retaining member.

2. A device according to claim 1 wherein said means
for admitting air includes means to prevent escape of
exhaust products through the air inlet.

3. A device according to claim 1 including a plurality
of heat-retaining members arranged in series.

4. A device according to claim 3 wherein said heat
retaining members are arranged side-by-side and baffle
means is provided to direct the exhaust stream over the
members in turn.

5. A device according to claim 1 wherein the heat-
retaining member is surrounded by a sleeve member of
heat-retaining material spaced from both the heat-
retaining member and the housing.

6. A device according to claim 5 wherein the sleeve
is made from ceramic material.

7. A device according to claim 1 including means for
connecting said inlet and said outlet to an internal com-
bustion engine exhaust system.

8. A device according to claim 7 including means for
connecting said inlet directly to an internal combustion

engine exhaust manifold.
* * * * *



