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CATALYTICICONVERTER 

BACKGROUND OF THE INVENTION 
Catalytic converters for removing noxious pollutants 

from an exhaust gas stream are known in the art, as 
shown by my prior US. Pat. No.i3,l4v9,925. These pol 
lutants are generally classi?ed into two basic groups; 
the oxidizable group - noxious hydrocarbons and car 
bon monoxide;l and the reducible group - the oxides of 
nitrogen. Because of the different properties of these 
pollutants, they are most effectively removed from the 
exhaust gas stream if said stream is subjected to the ac 
tion of two different catalysts, each selective for one of 
said groups and each operating in selective oxidizing or 
reducing atmospheres. The prior art converters have 
made no provisions for such selective treatment and re 
moval of. these two_ different groups of pollutants. 
This invention overcomes the disadvantages of the 

prior art structures by providing a catalytic converter 
having a pair of conversion chambers adapted to hold 
two different catalysts so that the exhaust gases can 
pass successively through "said chambers and be sub 
jected to the action of the catalysts therein under two 
different conditions of reaction. 

SUMMARY OF THE‘ INVENTION 
In accordance with one form of the invention, there 

is provided a catalytic converter provided with an elon 
gated shell closed at its ends by a'pair of end caps. Inlet 
and outlet conduits project inwardly through said end 
caps at the opposite ends of said shell and are sup 
ported adjacent their inner ends in a pair of baffle 
plates which form with said shell and end caps a pair of 
sound attenuating chambers for reducing the noise 
level of the exhaust gas stream passing through the con 
verter. ' . 

First and second conversion chambers adapted to 
hold catalytic material are _mounted in the shell be 
tween ‘the inlet and outlet conduits in longitudinally 
spaced relationship. The chambers extend obliquely 
across the shell, and each is provided with a pair of op 
posed perforate faces so that the exhaust gases will pass 
successively through the chambers during their move 
ment fromnthe inlet conduit to the outlet conduit. 
A tube connected to a source of pressurized air ex 

tends across the shell between ~the ‘two conversion 
chambers. Said tube has a plurality of longitudinally 
spaced openings for injecting the air into the shell. 
With the exhaust gases ?owing through the shell, the 
injected air will be swept to and through the second 
chamber to permit said chamber to operate in an oxi 
dizing atmosphere as contrasted to the non-oxidizing or 
reducing atmosphere of the first chamber. 

DESCRIPTION OF THE DRAWINGS 
The accompanying drawings illustrate the invention. 

In such drawings: 
FIG. 1 is a longitudinal vertical section of a catalytic 

converter embodying the invention; ‘ 
FIG. 2 is a horizontal section taken on the line 2—-2 

of FIG. ,1; ~ 
FIG. 3 is an enlargedvertical section taken on the 

line 3-3 of FIG. 1; ' 
FIG. _4 is an enlarged vertical section taken on the 

line 3-3 of FIG. 1; I ' ' ' 

FIG. 5 is a vertical section similar to FIG. 3, but 
showing a modi?ed form of the conversion chamber; 
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FIG. 6 is a longitudinal vertical section of a modified 
form of the catalytic converter shown in FIG. 1; 
FIG. 7 is a horizontal section taken‘on. the line 7--7 

of FIG. 6; _ ‘ 

FIG. 8 is a vertical section taken on the line 8-8 of 
FIG. 6; and ' 
FIG. 9 is a vertical section taken- on the line 9-—9 of 

FIG. 6. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In ‘the embodiment illustrated in FIGS. 14, the con 
verter is housed in an elongated shell construction hav 
ing inner and outer side walls 10 and 12 disposed in 
spaced relationship with a layer of thermal insulation 
15 interposed therebetween. The sidewalls 10 and 12, 
for strength and economy of space, are in the form of 
concentric closed curves, an ellipse as shown. The ends 
of the shell side walls l0_and l2 abut each other'and are 
rigidly connected, as by common roll seams 18, to a 
pair of end caps 20-closing the opposed ends of the 
shell. 

A' pair of baf?e plates 22 are mounted within the 
shell slightly inwardly from the end caps 20. Each of 
said baf?e plates is provided with a shouldered aper 
ture 24 disposed in axial alignment with a shouldered 
aperture 26 formed in each of the end- caps 20. The 
aligned openings 24 and 26 support an inlet conduit 28 
atone end of the converter, and the aligned openings 
24 and 26 at the opposite end of the converter support 
an outlet conduit 30. As shown in FIG. 2, the inlet and 
outlet conduits are longitudinally misaligned with re 
spect to each other to distribute the weight load of the 
converter and prevent it from rotating about its center 
axis when it is mounted on a vehicle. Each of the baffle 
plates .22 is provided with a plurality of louvered open 
ings 31. The inlet and outlet conduits 28 and_30 termi 
nate inwardly of the baffle plates 22 whereby the 
spaces between said baffle plates and their adjacent 
end'caps 20 form a pair of sound attenuating chambers 
32 at the opposite ends of the converter; said chambers 
being acoustically coupled to the‘gas stream through 
the baf?e plate openings 31, or any convenient resona 
tor throat-formingmembers." ' ‘ ' 

A pair of conversion chamers 33 and 35 are mounted 
withinv the'converter in longitudinally spaced relation 
ship. The conversion chambers are adapted to hold cat 
alytic material for removing the noxious pollutants ' 
from the exhaust gas stream as it passes through the 
converter from the inlet conduit 28 to the outlet con 
duit 30. With a pair of such chambers being employed, 
each chamber may contain a catalyst selected for a par 
ticular type of pollutant. For example, chamber 33 may 
contain a catalyst specific for removing the oxides of 
nitrogen from the exhaust gas stream, and the chamber 
35 may contain a catalyst for selectively removing the 
noxious hydrocarbons and carbon monoxide from said 
stream. Conveniently, in the illustrated embodiment, 
the chambers 33 and 35 are identical in their construc 
tion and their mounting in the converter, and conse 
quently,- only‘ one such chamber will be described 
herein. y 

In the embodiment shown in FIGS. 1-4, each of the 
chambers is formed by an elongated top wall 37 and a 
bottom wall 38 interconnected by a pair of imperforate 
rectangular side walls 39. Said top and bottom walls 37 ' 
and 38 are each provided with longitudinally extending 
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rows of slots or louvered openings 40 to permit the ex 
haust gas stream to flow through the chamber. The for 
ward end of the chamber is closed by an end plate 42 
comprising an iinperforate end wall 44 extending 
across the chamber and integral with a forwardly di 
rected peripheral ?ange 45. The opposite end of the 
chamber is enclosed by an end plate 46 comprising an 
imperforate end wall 47 integrally connected to a rear 
wardly projecting peripheral ?ange 48. 
Each of the chambers 33 and 35 extends obliquely 

across the interior of the shell so that the entire exhaust 
gas stream must pass successively through them during 
its passage through the converter. The top and bottom 
walls 37 and 38 have opposed congruent con?gura 
tions. The top wall edge adjacent the outlet conduit has 
an arcuate cross-section corresponding to the curva 
ture of the top portion of the shell wall 10, which arcu 
ate cross-section progressively ?attens out toward the 
edge adjacent the inlet conduit into coplanarity. Con 
versely, the bottom wall edge adjacent the inlet conduit 
has an arcuate cross-section and said bottom wall pro 
gressively ?attens out into coplanarity at its edge adja 
cent the outlet conduit. Thus, the side and bottom 
stretches of ?ange 45 on end plate 42 project out 
wardly from the end of the chamber and are bent later 
ally outwardly, into abutting engagement with the shell 
side wall 10, as at 50, and are rigidly secured threto. In 
a like manner, the side and top stretches of the ?ange 
48 on end plate 46 project outwardly from the chamber 
and are bent laterally outwardly into abutting engage 
ment with the shell side wall, as at 52, and are rigidly 
secured thereto. Thus, the end plates 42 and 46 help 
mount the chambers within the shell and prevent the 
passage of gas between said chambers and the shell side 
walls. As shown in FIGS. 1 and 2, the top stretch of 
?ange 45 and ‘the bottom stretch of ?ange 48 do not 
project beyond their respective ends of the chamber 
and thereby reduce the amount of turbulence and back 
pressure within the converter. 

In order to help support the chambers 33 and 35 
within the shell, a plurality of longitudinally extending, 
wedge-shaped braces 54 are interposed between the 
chamber bottom wall'33 and the bottom portion of the 
shell side wall 10. As shown in FIG. 3, each of the‘ 
braces comprises a pair of V-shaped walls 55 having 
their apex abutting the'bottom chamber wall 38 be 
tween an adjacent pair of rows of the louvered open 
ings 40 and terminating at their lower ends in laterally 
projecting ?ngers 57 rigidly secured to the shell side 
wall 10. Because of the tilted mounting of the cham 
bers, the brace walls 55 gradually increase in depth 
from their ends disposed toward the inlet conduit 28 to 
their ends disposed toward the outlet conduit 30. Con 
veniently, pluralities of openings 58 are formed in the 
brace walls 55 to‘ help distribute the gas ?ow uniformly 
out of the chambers. While the embodiments shown in 
FIGS. l-5 show the braces disposed along only the bot 
toms of the chambers 33 and 35, it is to be understood, 
of course, that identical sets of such braces can be in 
terposed between the converter shell and the tops of 
said chambers. ' . , 

As shown in FIG. 3, the metal forming the edges of 
the chamber side walls 39 and the top and bottom walls 
37 and 38 is crimped together to form beads 60 pro 
jecting obliquely outwardly from the chambers 33 and 
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35 along their lengths. Said beads are received in in- ' 
wardly open grooves 62 formed in the shell side wall 

4 
10. The metal forming said grooves is crimped over the 
beads for further rigidly connecting the chambers to 
the shell and rigidizing the converter assembly. 
Because the side walls 39 of the chambers 33 and 35 

shown in FIGS. 1~3 are planar, they are spaced from 
the adjacent portions of the shell side wall'10 and thus 
provide insulating air spaces along the ‘sides of the 
chambers‘. These air spaces are closed by the end plate 
?ange portions 50 and 52, and may be ?lled‘ with an in— 
sulating material 64. 
The chambers 33 and 35 are adapted to hold a cata 

lytic material which effects conversion of the noxious 
pollutants in the exhaust gases into non-noxious com 
ponents. Such catalysts may be in the form of pellets 
inserted into the chambers prior to assembling the end 
plates thereon. The small size of the slots or louvered 
openings 40 in the top and bottom walls 37 and 38 pre 
vents the pellets from falling out of the chambers. Con 
veniently, to re?ll the chambers, or to fill them after 
they have been fully assembled, ?ll tubes 66 are 
mounted in the shell side walls 10 and 12 and extend 
into the adjacent chamber side walls 39, said ?ll tubes 
being closable by screw caps 68. Thus to ?ll the cham 
bers with pelletized catalysts, it is merely necessary to 
remove the caps 68 and pour the catalysts into the 
chambers through the fill tubes 66. 
The catalysts selective for removing the oxides of ni 

trogen from the exhaust gases require a non-oxidizing 
atmosphere for most efficient operation, while those 
selective for removing the carbon monoxide and hydro 
carbon pollutants require an oxidizing atmsophere for 
their most efficient operation. Accordingly, a tube 72 
extends across the converter shell between the cham 
bers 33 and 35. As shown in FIG. 2, one end of said 
tube is closed at 73 and is connected to the shell side 
wall 10. The opposite end of said tube projects out 
wardly through aligned openings 74 in the side walls 10 
and 12 at the opposite side of the shell for connection 
to a source of pressurized air. A} plurality of longitudi 
nally spaced openings 75 are formed in the tube for in 
jecting air into the converter between the two conver 
sion chambers. With the natural gas ?ow from the inlet 
conduit to the outlet conduit, the injected air will be 
swept along with the gas flow to and through the cham 
ber 35 so that the catalyst therein will be in an oxidizing 
atmosphere while the catalyst in chamber 33 remains 
in a non-oxidizing atmosphere. 
Thus, in operation of the embodiment shown in 

FIGS. 1-4, the exhaust gases enter the converter 
through the inlet conduit 28 and pass into the chamber 
33 through its louvered top wall 37. When a pair of se 
lective catalysts are employed in the two chambers, the 
chamber 33 is filled with a catalyst selective for the ox 
ides of nitrogen. These pollutants are thus removed 
from the exhaust gas stream as it passes through the 
chamber 33. The gases exiting chamber 33 through its 
bottom wall 38 are mixed with the air from the tube 72 
and then enter chamber 35 through its louvered top 
wall 37. The noxious carbon monoxide and hydrocar 
bon pollutants areremoved from the gases by the cata 
lyst in chamber 35, and said gases exit chamber 35 
through its ‘louvered bottom wall 38 for discharge 
through the outlet conduit 30. During passage of the 
gas stream through the converter, its noise level will be 
attenuated by the attenuating chambers 32. 
The embodiment shown in FIG. 5 differs from that 

shown in FIGS. 14 only in the con?guration of the side 
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walls 39' of the conversion chambers. As shown, the 
louvered top and bottom walls 37' and 38' of the cham 
ber are connected to the side walls 39’, each of which 
has an areuate cross-section which abuts the adjacent 
portion of the shell side wall 10' in face-to-face rela 
tionship. This construction eliminates the air spaces 
along the sides of the conversion chambers and the in 
sulation 64 therein as shown in FIG. 3, as well as the 
beads and grooves 60 and 62. 

In the embodiment shown in FIGS. 6-9, the con 
verter is housed in an elongated shell having concentric 
inner and outer side walls 110 and 112 disposed in 
spaced relationship with a layer of insulation 115 inter 
posed therebetween. The ends of said side walls abut 
each other and are rigidly connected to each other and 
to a pair of end caps 120 closing the ends of the shell, 
as by welding. 
A pair of baffle plates 122 are mounted within the 

shell slightly inwardly from the end caps 120. Shoul 
dered apertures 124 are formed in the baffle plates in 
axial alignment with shouldered apertures 126 in the 
end caps 120, and an inlet conduit 128 is supported‘in 
one set of said apertures at one end of the converter 
and an outlet conduit 130 is supported in the other set 
of said apertures at the opposite end of the converter. 
As shown, the conduits 128 and 130} terminate in 
wardly of the baffle plates 122, and each of said plates 
has a plurality of louvered openings 131 therein so that 
the spaces between said plates and the end caps form 
a pair of sound attenuating chambers 132 acoustically 
coupled to the gas stream through the plate openings 
131, or any other convenient resonator throat-forming 
members. 
A pair of conversion chambers 133 and 135 are 

mounted in the converter in longitudinally spaced rela 
tionship with each chamber extending obliquely across 
the converter shell. The chambers are formed by an 
elongated top wall 137 and a bottom wall 138 intercon 
nected by a pair of side walls 139 connected to the ad 
jacent portions of the shell side wall 110. As shown in 
FIG. 6, the walls 137-139 are generally arched such 
that the opposed ends of the bottom wall 138 abut and 
are connected to thevbott'om portion of the shell side 
wall 110 with the center portion of saidbot'tom wall 
having a transition section 140 interposed between the 
chambers 133 and 135 and‘spaced‘we'll'above the bot 
tom portion of said shell side wall. Conversely, the ends 
of the top wall 137 are spaced from the bottom portion 
of the shell side wall 110, but the transition section 141 
of said top wall interposed between the two chambers 
abuts and is connected to the adjacent top portion of 
said shell side wall. ' ' 
The remote ends of the chambers 133 and 135 are 

closed by imperforate end plates 142 and 146 con 
nected to the chamber top, bottom and side walls 
137-139. The adjacent ends of said chambers are 
closed by a second pair of end plates 147 and 148 con 
nected to the chamber walls 137-139 at the remote 
ends of the transition sections 140 and; 141. Conve 
niently, a plurality of longitudinally spaced, apertured 
braces 149 are mounted within and extend across each 
of the chambers 133 and 135. l " 

In order to permit gas flow through the chambers, the 
top and bottom walls 137-and 138 are provided with 
pluralities of slots or louvered openings 150. As shown, 
the openings 150 are formed only within the extent of 
the chambers and are not provided with the extent of 
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6 
the transition sections 140 and 141. Thus, all of the gas 
entering the converter through the inlet 128 passes 
downwardly through the top wall 137 of chamber 133 
and then exits said chamber through‘the bottom wall 
138. It then moves upwardly through the bottom wall 
138 of chamber 135 and exits saidichamber through 
the top wall 137 for discharge through the outlet 130. 
As with the embodiment shown in FIGS. 1-4, the noise 
level of the gases passing through the converter will be 
attenuated by the sound attenuating chambers 132. 
As shown in FIG. 6, the transition sections 140 and 

141, together with the end plates 147 and 148, form a 
plenum chamber 152 interposed between the chambers 
133 and 135. The chamber 152 has a plurality of open 
ings 153 formed in the transition section 140, and a 
tube 154 adapted to be connected to a source of pres 
surized air is mounted in the shell side walls 110 and 
112 in open communication with said plenum cham 
ber. Thus, the air supplied to the chamber 152 by the 
tube 154 is discharged through the openings 153 be 
tween the outlet of chamber 133 and the inlet of cham 
ber 135. As with the other embodiment, the gas flow 
through the converter will thus carry the injected air 
with it so that the chamber 135 can achieve conversion 
under an oxidizing atmosphere while the chamber 133 
can achieve conversion in a reducing atmosphere. 
The chambers 133 and 135 may hold the same types 

of catalysts as the chambers 33 and 35 shown in FIGS. 
1-4. Thus, to ?ll said chambers with pelletized catalysts 
after assembly, a fill tube 155 is mounted in the shell 
side walls 110 and 112 and extends into the adjacent 
chamber side wall within the extent vof each of the 
chambers 133 and 135. Each of the till tubes 15 is 
closable by a screw cap 156. _ 
The converter is shown in FIGS. 6-9 as having an 

outer shell and chambers with concentric generally 
rectangular cross-sections, but it is to be understood, of 
course, that said shell and chambers can, if it is desired, 
have any desired cross-sections, such as, for example, 
the eliptical cross-sections of the embodiment shown in 
FIGS. 1-5. ’ 

While the converter embodiments described and il 

to be understood, of'course, that a single catalyst may 
beemployed if desired. Further, the air tubes 72 and 
152 can be connected to suitable valves to prevent the 
flow of air therethrough if a non-oxidizing atmosphere 
is desired. ' ' ‘ 

I claim:_ 
' 1. In a catalytic converter for removing noxious pol 
lutants from an exhaust gas stream, an elongated shell 
having side walls, end caps closing the ends of said 
shell, gas inlet and outlet conduits in open communica 
tion with the interior of said shell adjacent its opposed 
ends, and ?rst and second longitudinally spaced con 
version chambers mounted in said shell inwardly from 
the ends thereof and extending obliquely across said 
shell, each of said chambers being adapted to hold cat 
alytic material for removing noxious pollutants from 
exhaust gases and having top and bottom perforate 
walls interconnected by a pair of imperforate side walls 
and a pair of imperforate end plates, said top wall on 
said ?rst chamber being in open communication with 
said inlet conduit and said bottom wall on said first 

, chamber being in open communication with the top 
' wall on said second chamber, saidsecond chamber bot 
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‘tom wall being in open communication with said outlet 
conduit, said end plates projecting longitudinally out. 
wardly from the ends of said chambers and being con 
nected to said shell with the portions of said end plates 
projecting longitudinally outwardly from saidchambers 
toward the inlet conduit having their top walls removed 
therefrom and the portions of the end plates projecting 
longitudinally outwardly from the chambers toward the 
outlet conduit having their bottom walls removed 
therefrom. 

2. In a catalytic converter for removing noxious pol 
lutants from an exhaust gas stream, an elongated shell 
having side walls, end caps closing the ends of said 
shell, gas inlet and outlet conduits in open communica 
tion with the interior of said shell adjacent its opposed 
ends, ?rst and second longitudinally spaced conversion 
chambers mounted in said shell and adapted to hold 
catalytic material for removing the noxious pollutants 
from exhaust gases, each of said chambers extending 
obliquely across said shell, said ?rst chamber having a 
?rst perforate wall surface in open communication with 
said inlet conduit and a second perforate wall surface 
in open communication with a ?rst perforate wall sur 
face on said second chamber, said second chamber 
having a second perforate wall surface in open commu 
nication with said outlet conduit, and a plurality of lon 
gitudinally extending, laterally spaced braces extending 
between the bottom of each of said chambers and the 
adjacent shell side wall. 

3. The invention as set forth in claim 2 in which each 
of said braces is generally wedge-shaped and comprises 
a pair of V-shaped wals abutting at their apex the bot 
tom wall of one of said chambers between the openings 
therein, and ?ngers projecting outwardly from said V~ 
shaped walls rigidly connected to the shell inner side 
wall. 

4. The invention as set forth in claim 2 in which each 
of said chambers has its end disposed toward the inlet 
conduit interconnected to the bottom of the shell and 
its end disposed toward the outlet conduit intercon 
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nected to the top of the shell. 

5. In a catalytic converter for removing noxious pol 
lutants from an exhaust gas stream, an elongated shell 
having side walls, end caps closing the ends of said 
shell, gas inlet and outlet conduits in open communica 
tion with the interior of said shell adjacent its opposed 
ends, and ?rst and second longitudinally spaced con 
version chambers mounted in said shell and adapted to 
hold catalytic material for removing the noxious pollut 
ants from exhaust gases, said ?rst and second chambers 
extending obliquely across said shell and comprising a 
bottom wall connected at its opposed ends to the bot 
tom portion of the shell side walls and having a cen 
trally disposed transition section spaced from said bot 
tom portion, a top wall having a centrally disposed 
transition section connected to the top portion of said 
shell side walls and having its opposed ends spaced 
from said top and bottom portions of said side walls, a 
pair of side walls interconnecting said top and bottom 
walls, a ?rst pair of end plates connected to said top, 
bottom and pair of side walls at the opposed ends 
thereof, and a second pair of end plates connected to 
said top, bottom and pair of side walls at the opposed 
ends of said transition sections, each of said top and 
bottom walls having pluralities of openings formed 
therein between its transition section and its opposed 
ends whereby the top wall of said first chamber will be 
in open communication with siad inlet conduit and the 
bottom wall of said ?rst chamber will be in open com 
munication with the bottom wall of said second cham 
ber and the top wall of said second chamber will be in 
open communication with said outlet conduit. 

6. The invention as set forth in claim 5 with the addi 
tion that said bottom wall has a plurality of openings 
formed therein within the extent of its transition sec 
tion, and a tube adapted to be connected to a source 
of pressurized air is mounted in the shell side walls in 
open communication with the space between said sec 

* * * * 


