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[57] ' ' ABSTRACT 

An apparatus for cleaning an exhaust gas comprising 
an elongated housing capable: of receiving a catalyst 
monolith, said housing provided at one end with an 
exhaust gas entry opening, and provided at the other 
end with an exhaust gas discharge opening, at least 
two bridges spaced apart within said housing and at 
tached to said housing, at least one supporting rod for 
said monolith, said rod secured to one of said bridges , 
and movably mounted on another of said bridges, a 
monolith icatalystihaving ?ow channels and at least 
one bore for receiving said at least one supporting rod, 
said bore being provided in the direction of said ?ow 
channels, andvari elastic intermediate layer surround 
ing said at least" one supporting rod, said catalyst held 
on said rods by said layer being under pressure. The 
apparatus is especially useful for cleaning exhaust 
gases from internal combustion engines. 

6 Drawing Figures 



‘ U.S. Patent Dec. 16, 1975 3,926,565 

I um I: 

.15 FIG. 1 

FIG. 2 FIG. 3 

6 < 1 CAPILLARY 
2‘ DIAMETER 

_ F164 

.FIG.5 

FIG.6 



3,926,565 
1 

APPARATUS FOR CLEANING EXHAUST GASES 

This invention relates to an apparatus for cleaning . 
exhaust gases,-such as exhaust gases from an internal 

' combustion engine. 

The exhaust gases from internal combustion engines 
and other installations are frequently cleaned by pass 
ing them through an apparatus including _a catalytic 
afterburnejr. Such an apparatus generally consists of a 
metallic housing‘ containing a catalyst in a suitable 
form. 
As catalysts, one can» use bulk products or impreg 

nated ceramic bodies having narrow channels through 
which gases flow and in which the afterbuming of the 
exhaust gases takes place. These bodies can consist of 
one piece (also called monoliths). ‘ 
When the apparatus includes a monolith‘made of 1 

ceramic material, it must be anchored in the metal 
housing. Constructions have been known in which the 
monolith is puttied in with cement. One disadvantage 
of this methodaof construction is that the cement is 
under a‘heavy load and can break as a result of me 
chanical shock or as a result of the ‘combustion gases‘ 
emerging from the‘engine cylinders in‘ a sequence of 
high impluses. To these causes of failure must'be added 
the differing thermal expansion properties of the ce 
ramic and metal. In the case of high temperatures, the 
metal ‘housing can‘ be lifted from the rigidly puttied 
ceramic. core because of the differing thermal expan 
sion properties. ' . ‘ ~ , 

In other known methods of construction, the mono 
lith is forced into position by an‘ elastic mass between 
the housing and body. This mass must be kept under a 
pressure sufficiently high to hold the monolith ?rmly in 
place, despite the considerably greater thermal expan 
sion properties of the metal housing at high tempera 
tures. With prolonged operating times, the steel jacket 
of the housing can expand to such an extent, that the 
prestressed ceramic monolith weakens. This results in 
the monolith no longer being ?rmly anchored in the 
housing. 
Accordingly, there exists a need in the art for an 

apparatus for cleaning exhaust gases which will aid in 
overcoming the previous problems. The apparatus 
should be capable of withstanding mechanical shock 
and‘ the sequence of high impluses of combustion gases 
which emerge from the cylinders of an internal com 
bustion engine. Furthermore, the apparatus should be 
less susceptible to failure because of the different ther 
mal expansion properties of the ceramic material com 
prising the catalyst and the metallic housing which 
holds the catalyst. 
This invention aids in overcoming the disadvantages 

associated with prior art devices by providing an appa 
ratus for cleaning an exhaust gas in which the apparatus 
comprises an elongated housing capable of receiving a 
catalyst monolith, and further in which the housing is 
provided at one end thereof with an exhaust gas entry 
opening and at the other end thereof with an exhaust 
gas discharge opening. At least two bridge means are 
spaced apart from each other within the housing, and 
each is attached to the housing. There is also provided 
at least one supporting rod for the monolith. The sup 
porting rod is secured to one of the bridge means and 
shiftably mounted on another of the bridge means. The 
apparatus includes a monolith catalyst positioned in the 
elongated housing. The monolith catalyst has ?ow 
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2 
channels and at least one bore for receiving the sup 
porting rod. The bore is provided in a direction sub 
stantially‘ parallel to the direction of ?ow of gases 
through the ?ow channels. An elastic, intermediate 
layer surrounding each supporting rod is also provided. 
The catalyst is held in‘position on the supporting rod by 
the layer being under pressure. Preferably, one bridge 
means is positioned near the gas entry opening and 
another of the bridge means is positioned near the gas 
discharge opening, and one end of at least one rod is 
attached to the bridge means near the gas entry open 
ing while the other end of the rod is shiftably mounted 
on the bridge means near the gas discharge opening. . 

In a further embodiment, a space exists between the 
housing and the-monolith, and sealing means are pro 
vided in this space. vPreferably,the sealing means com 
prises a gasket or a labyrinth packing. In a preferred 
embodiment, the space between the housing and the 
monolith is less than about one-half of the diameter of 
a flow channel in the monolith. 
The elastic, intermediate layer between the support 

ing rod and the monolith is advantageous because it 
effectively dampens the sequence of shocks caused by 
the pulses of exhaust gases emanating from the engine. 
The intermediate layer can consist of any kind of tem 
perature resistant, resilient material. Preferably, the 
elastic, intermediate layer is a web of wire, rock wool, 
asbestos wool, spun glass or silica-alumina (e.g. ?ber 
frax). The housing can be provided with a heat insulat 
ing jacket or with cooling ribs or cooling vanes. ‘Gener 
ally, the cooling ribs or vanes will be‘: on the outside of 
the housing. ' - ' 

This invention will be explained in greater‘detail with 
reference to the drawing in which: ‘ ' 5‘ 

FIG. 1 is a cross-section of an exhaust gas cleaning 
apparatus according to this invention, and l I 
FIGS. 2, 3 and 4 depict preferred embodiments in 

volving the‘space between the housing and the catalyst 
monolith. ' 

FIG. 5 depicts a housing having a circular cross-sec 
tion taken along 5-45 of FIG. 1 
FIG. 6 ‘depicts an embodiment alternative to FIG. 5. 
The holding arrangement depicted in FIG. 1 avoids 

the disadvantages of known exhaust gas cleaning de# 
vices, while retaining the advantages associated with an 
elastic, intermediate layer between metal parts and a 
monolith ceramic. Referring to FIG. 1, a monolith l is 
held in position by a metal rod 2. Between the monolith 
1 and rod 2 is an elastic mass 3 (e.g. ?berfrax ?bers) 
under pressure. Elastic mass 3 is held in position by the 
frictional forces on the metal rod and on the monolith. 
The metal rod 2 is securely attached to housing 6, 
which is of substantially cylindrical shape, by means of 
bridges 4 and 5. Housing 6 is provided with an exhaust 
gas inlet opening 7 and an exhaust gas discharge open 
ing 8. The rod 2 is ?xedly secured to bridge 4. It is 
shiftably mounted in bridge 5. The pressure thrust of 
the exhaust gases are absorbed by not only the elastic, 
intermediate layer 3, but also by the elasticity of the 
metal rod 2 and ?exibility of the bridge. Since the ce 
ramic monolith exhibits only slight thermal expansion, 
the contact pressure between the rod and monolith 
does not decrease even in the case of high operating 
temperatures. Furthermore, loosening of the connec 
tion between metal and ceramic which occurs in prior 
art devices, cannot occur in the device of this inven 
tion. 
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Since the metal housing 6 does not perform any hold 
ing functions, the cross-section thereof can be arbitrar 
ily selected. For example, in FIG. 5, a housing having a 
substantially round cross-section is shown. When hous 
ings having round cross—sections are employed, a single 
supporting rod is generally sufficient. In FIG. 6, a hous 
ing 6 having an elongated cross-section is depicted, and 
two supporting rods 2 are shown. In the foregoing Figs, 
like numerals have like meanings. 
The sealing means between the housing 6 and the 

monolith 1 can be freely selected. A labyrinth, such as 
that depicted in FIG. 2, as well as a gasket, such as that 
depicted in FIG. 3, can be employed. The sealing 
means can be continuous or discontinuous (i.e. having 
openings therein for the passage of gases). The ar 
rangement for holding the sealing means in position 
will be apparent to persons skilled in the art. 

It is particularly advantageous to ?t the monolith in 
the housing with little clearance between these two 
elements since the entire catalyst volume can be effec 
tively utilized. An adequate seal can be achieved when 
the distance between the catalyst and housing is less 
than about one-half the diameter of the ?ow channels 
in the monolith. This is depicted in FIG. 4. 
The outside surface of the monolith can still serve as 

an effective catalytic surface. During operation, good 
heat transmission can be provided in order to avoid 
overheating of the catalyst. In the present invention, in 
which the monolith is positioned in the metal housing 
without insulation, a large portion of the reaction heat 
can be transmittedthrough the wall of the housing. 
Cooling effects can be enhanced by providing cooling 
vanes or ribs on the housing. , 

This invention has several advantageous features. 
First of all, the adverse effects of mechanical shock are 
minimized because of the method of construction of 
the apparatus of this invention. Furthermore, the se 
quence of rapid impulses of exhaust gases from an 
internal combustion engine can be absorbed by the 
device of this invention without damage to the mono 
lith or apparatus. Additionally, since the ceramic 
monolith is not in direct contact with a metallic sur 
face, the differences in thermal expansion properties 
for the ceramics and metals is not troublesome. 
What is claimed is: 
1. An apparatus for cleaning an exhaust gas compris 

ing an elongated metal housing capable of receiving a 
catalyst ceramic monolith, said housing provided at 
one end with an exhaust gas entry opening, and pro 
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4 
vided at the other end with an exhaust gas discharge 
opening, at least two bridge means spaced apart within 
said housing and attached to said housing, at least one 
supporting rod for said monolith, said rod secured to 
one of said bridge means and movably mounted on 
another of said bridge means, a ceramic monolith cata 
lyst element having ?ow channels for conveying the 
exhaust gas from the entry opening to the discharge 
opening and at least one bore for receiving said at least 
one support rod and the largest cross-sectional dimen 
sion of said ceramic being smaller than the adjacent 
respective internal cross-sectional dimension of said 
housing to form a space therebetween, said bore being 
provided in the direction of said ?ow channels, and an 
elastic, intermediate layer surrounding said at least one 
supporting rod and held thereon by said layer being 
under pressure. 

2. An apparatus according to claim 1 in which one of 
said bridge means is positioned near said gas entry 
opening and one of said bridge means is positioned 
near said gas discharge opening. 

3. An apparatus according to claim 1 in which said 
elastic, intermediate layer is a web of wire, spun glass, 
alumina-silica ?bers, rock wool or asbestos wool. 

4. An apparatus according to claim 1 in which sealing 
means are provided in said space between said housing 
and said monolith. 

5. An apparatus according to claim 4 in which said 
sealing means comprises a gasket or a labyrinth. 

6. An apparatus according to claim 4 in which the 
?ow channels of the monolith are of substantially equal 
diameter and said space is less than about one-half of 
the diameter of a ?ow channel. 

7. An apparatus according to claim 1 in which one of 
said bridge means is positioned near said gas entry 
opening and another of said bridge means is positioned 
near said gas discharge opening, and one end of at least 
one of said rods is attached to the bridge means near 
said gas entry opening and the other end of said rod is 
movably mounted on the bridge means near said gas 
discharge opening. 

8. apparatus according to claimv7 in which sealing 
means comprising a gasket or a labyrinth are provided 
in said space. 

9. An apparatus according to claim 8 in which said 
elastic, intermediate layer is a web of wire, rock wool, 
asbestos wool, spun glass or alumina-silica ?bers. 

* * * * * 


