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[57] ABSTRACT‘ 

A casing is divided into a plurality of small parallel 
catalyst chambers into which are packed mesh-like 
catalysts whose carriers are fabrics woven from glass 
?bers. 

1 Claim, 10 Drawing Figures 
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VEHICLE EXHAUST‘CONTROL EQUIPMENT ' 

BACKGROUND OF THE INVENTION 

The present invention relates to generally an atmo 
spheric pollution control equipment and more particu 
larly a vehicle exhaust control equipment. 
One of the objects of the present invention is to pro 

vide an improved vehicle exhaust control equipment of 
the type using the catalysts to convert the pollutants 
such as. carbon monoxide, unburnt hydrocabons and 
nitrogen oxides in the exhaust gases from an automo 
bile engine into harmless gases. , 
Another object of the present invention is to provide 

an‘ improved vehicle exhaust control equipment which 
is very effective in eliminating the pollutants in the ex 
haust gases for the purpose of atmospheric pollution 
control. 
Another object‘of the presentinvention is to provide 

an improved vehicle exhaust control equipment which 
may effectively dissipate the heat produced in the cata 
lytic oxidations so that the'thermal breakdowns of the 
catalysts may be prevented and the long service life of 
the equipment may be ensured. ' 
Another object of the present invention is to provide 

an improvedvehicle exhaust control equipment which 
may be manufactured in a simple manner at less cost. 

SUMMARY OF THE INVENTION 
Brie?y stated, a vehicle exhaust control equipment in 

accordance with the present invention uses mesh-like 
catalysts whose carriers are fabrics of glass ?bers and 
is characterized in that the casing is divided into more 
than two parallel small catalyst chambers into which 
are packed said mesh-like catalysts. 
According to one feature of the present invention, 

the glass ?ber fabrics are woven from highly heat 
resisting glass ?bers whose alkalines are eliminated to 

- increase silica contents. 

According another feature of the present invention, 
the small catalyst chambers are of box-shaped and dis 
posed on both sides of an exhaust gas introduction pas 
sage connected to an inlet of the casing. , ‘ ‘ 
According to another feature of the present inven 

tion, the equipment has a cylindrical‘casing which is di-* 
vided into more than two small catalyst chambers by a 
plurality of doughnut-shaped partition walls, and the 
mesh-like catalystsare wound around the exhaust gas 
introduction passage. ‘ 

According to another feature of the present inven 
tion, the last of the plurality of partition disks has no 
center aperture so as 'to close the exhaust gas introduc 
tion passage, and‘ the last chamber de?ned between this 
last partition disk and the side wall on the side of the 
discharge end of‘the cylinder is not packed with the 
mesh-like catalysts and is used as a chamber for dis 
charging the exhaust gases, which have been made in 
contact with the mesh-like catalysts, into a discharge 
pipe connected to a muffler or the like. , 
According to another feature of the present inven 

tion, the exhaust gas introduction passage is gradually 
reduced in cross. section toward the discharge end of 
the casing. ' 

’ BRIEF DESCRIPTION OF THE DRAWING ' 

FIG. 1 is a block diagram of a system for cleaning or 
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2 
purifying the exhaust gases from an automobile engine; 

FIG. 2 is a diagrammatic sectional view of the prior 
art vehicle exhaust control equipment designated by 2 
in FIG. 1; 
FIG. 3a is a diagrammatic longitudinal sectional view 

of another prior type vehicle exhaust control equip 
ment; 
FIG. 3b is a cross sectional view thereof; 
FIG. 4a is a diagrammatic longitudinal sectional view 

of a ?rst embodiment of the present invention; 
FIG. 4b is a perspective view thereof with a top cover 

removed; 
FIG. 5 is a diagrammatic longitudinal sectional view 

of a second and fourth embodiments of the present in 
vention; _ 

FIG. 6 is a diagrammatic longitudinal view of a third 
and ?fth embodiments of the present invention; 
FIG. 7a is a diagrammatic longitudinal sectional view 

of- a sixth embodiment of the present invention; and 
FIG. 7b is a perspective view thereof with a part of 

the casing wall being broken away. 

DESCRIPTIONDF THE PREFFERD 
EMBODIMENTS 

In FIG. 1 is shown in block diagram the prior art vehi 
cle exhaust control equipment for eliminating or puri 
fying the pollutants included in the vehicle exhaust 
gases. The exhaust gases from an automobile engine 1 
is introduced through an exhaust pipe into an exhaust 
control equipment 2, where the exhaust gases are puri 
?ed. The puri?ed gases are introduced into a muffler 
3 where the sound of the gases is attenuated and the 
temperature of the gases is reduced, andthe exhaust 
gases are ?nally discharged into the surrounding atmo 
sphere through an exhaust pipe 4. 

In FIG. 2 is shown in section the exhaust control 
equipment 2 comprising a box-shaped casing 15 with a 
volume of _4 ~ 5 liters and a connecting pipe 11 con 
nected to the manifold of the automobile engine and a 
connecting pipe 12 connected to the muf?er. A pair of 
spaced-apart'perforated metal plates or screens 14 are 
disposed in the casing 15 to de?ne a space of one or 
two liters in which the catalysts are packed. 
The catalysts generally comprise the very porous car 

riers consisting of the particles of alumina, silica or 
magnesia which are sintered at elevated temperatures 
and coated or mixed with platinum and‘ the metal ox 
ides such as copper, nickel, manganese, cobalt and iron 
oxides. However, recently it has been found out that 
the newly developed glass ?ber catalysts are more ef 
fective to purify the exhaust gases. The carriers of these 
catalysts comprise the mesh fabrics of glass ?bers or 
glass ?ber fabrics (to be referred to as “heat-resisting 
glass ?ber fabrics” hereinafter) of the type in which all 
of alkalines in glass ?bers are eliminated by dipping 
these glass ?bers in a strong acid bath whereby they 
may become rich with silica and may be rendered heat 
resistive with an increased activated surface area. To 
these carriers is applied platinum or the above de 
scribed metal oxides. Therefore the problem is now 
how to provide an effective exhaust control equipment 
with the use of these mesh fabrics of glass ?bers or 
heat-resisting glass ?bers. 
One arrangement of the priorart exhaust control 

equipment is illustrated in FIGS. 3a and 3b. Within a 
cylindrical casing 31 having a feed pipe 32 and a dis 
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charge pipe 33 is disposed a perforated pipe 34 with a 
perforated area being 20-50 percent of the total sur 
face area. One end of the perforated pipe 34 is con 
nected to the feed pipe 32 while the other end is closed 
by a plug or the like. The mesh-fabric type catalysts 35 
of the type described above are wound around the per 
forated pipe 34 coaxially thereof. The weight of these 
catalysts is about 400-800 grams. The exhaust gases 
fed through the feed pipe 32 into the perforated pipe 
34 are discharged through the perforations thereof, 
made into contact with the catalysts 35 and discharged 
into the discharge pipe 33. 
The inventors made extensive studies and experi 

ments in order to make full use of the catalysts in the 
reactions within the casing and also to prevent the tem 
perature of the catalysts from being elevated by the 
heat dissipated from the exhaust gases, and succeeded 
in providing an excellent vehicle exhaust control equip 
ment as will be described hereinafter with reference to 
FIGS. 4-7. 
A ?rst embodiment is shown in FIG. 4. Within a box~ 

shaped casing 43 are disposed in parallel a plurality of 
small-sized chambers or units of the mesh-fabric type 
catalysts 47 of the type described, the adjacent catalyst 
units 47 being separated from each other by means of 
partition walls 44. These catalyst units 47 are sand 
wiched between a pair of perforated metal plates or 
wire screens 48 and 49. The axis of each of the rolled 
catalyst units 47 may be in parallel with the direction 
of the ?ow of the exhausted gases or the axis of the 
rolled catalyst unit 47 may be perpendicular to the di 
rection of the exhaust gas flow so that the outer surface 
of the rolled catalyst unit 47 may be perpendicular to 
the axis of the passage 45. A number of the rolled cata 
lyst units 47 is dependent upon the types of automotive 
engines, and is preferably 28. 
A second embodiment of the present invention is 

shown in FIG. 5. A plurality of rolled catalysts units 58 
similar to those 47 in the ?rst embodiment described by 
reference to FIG. 4 are disposed in parallel on each side 
of an exhaust gas introduction passage 56 in communi 
cation with a feed pipe 51 of a box-shaped casing 53. 
The exhaust gases which have made contact with the 
catalysts 58 are discharged through the exhaust gas 
passages 57 into the discharge pipes-52 and 52’ which 
are connected to a single pipe connectedto a muf?er. 
As in the case of the ?rst embodiment, the catalyst 
units 58 are sandwiched by a pair of perforated metal 
plates or wire screens 54 and 55 and are separated from 
each other by partition walls 59. 
A third embodiment shown in FIG. 6 is similar to the 

second embodiment described above by reference to 
FIG. 5 except that the cross sectional area of the cen 
tral exhaust gas passage is gradually reduced from a 
feed pipe 61 toward the rear side of a box-shaped cas 
ing 63 on the side of its discharge pipes 62 and 62’ 
which are also connected to a single pipe connected to 
a muffler. The catalyst units 67 are also sandwitched 
between the perforated metal plates or wire screens 64 
and 65 and are separated from each other by the parti 
tion walls 68. 
A fourth embodiment of the present invention will be 

described by reference to FIG. 5 because its longitudi 
nal sectional view is substantially similar to that of the 
second embodiment. Whereas the second embodiment 
has the box-shaped casing, the fourth embodiment has 
a cylindrical casing 53 about 230 mm in diameter, and 
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the mesh fabric type catalysts 58 of the type described 
above are wound around a perforated pipe 54 within 
the casing 53 connected to the feed pipe 51. The ex 
hausted gases are discharged into the discharge pipes 
52 and 52' from the cylindrical casing 53. 
A ?fth embodiment of the present invention will be 

described by reference to FIG. 6 because its longitudi 
nal sectional view is substantially similar to that of the 
third embodiment. Whereas the third embodiment has 
a box-shaped casing, the ?fth embodiment has a cylin 
drical casing 63. The diameter of the passage 65 is 
gradually reduced as in the case of the third embodi 
ment. Each catalyst unit 67 and each partition wall are 
both in the form of a doughnut. In the third and fifth 
embodiments, the space of the catalyst unit is increased 
as it approaches toward the discharge end of the casing, 
but the purpose of the gradually reduced-diameter pas 
sage at the center of the casing is to prevent the exhaust 
gases de?ected at the rear end of the passage from en 
tering in large quantity into the last catalyst unit or 
units as compared with the exhaust gases which enter 
into the preceding units. Therefore the density of the 
catalysts in the last unit or units is preferably reduced. 
In the third embodiment where 12 catalyst units are 
disposed, the ratio of the weight of the catalysts in the 
?rst unit to that of the last unit is preferably 1.45:1 
while in the ?fth embodiment where six disk-shaped 
catalyst units are disposed, the ratio is preferably 
1.35:]. 
In Table 1 below, the number of catalyst units and the 

weight of the catalysts in the ?rst, second, third, fourth 
and ?fth embodiments are shown. 

Table I 

embodiments number of Total weight of 
units catalysts in grams 

First 8 720 
second 12 600 
third l2 600 
fourth 6 540 
?fth 6 540 

Next a sixth embodiment of the present invention will 
be described by reference to FIGS. 70 and 7b. A cylin 
drical casing 73 has a feed pipe 71 and a discharge pipe 
72, and mesh-fabric type catalysts 77 of the type de 
scribed above are wound around a perforated pipe 78 
in the casing 73 and are separated from each other by 
partition disks 70. It should be noted that the last parti 
tion disk 74 closes the perforated pipe 78 so that the 
exhausted gases will be prevented from directly passing 
into the discharge pipe 72 without passing through the 
catalyst units 77. Another perforated pipe 75' is dis 
posed between the last partition disk 74 and the dis 
charge pipe 72 so that the exhaust gases which passed 
through the catalyst units 77 may enter into the perfo 
rated pipe 75’ before they are discharged into the dis 
charge pipe 72. The weight of the catalysts in each unit 
is 120 grams so that the total weight of the catalysts in 
four units is 480 grams. The exhaust gases introduced 
into the perforated pipe 78 through the feed pipe 71 
are made to pass through the catalyst units 77 and then 
discharged into a muffler through the perforated pipe 
75’ and the discharge pipe 72. 

In the above embodiments, an air pump or air blower 
has not been described which is driven by the automo 
bile engine or the battery to feed the air into the ex 



3,811,845 
5 

haust control equipment in order to oxide CO, HC and 
the like in the exhaust gases which are not completely 
burnt in the engine, because such an air pump or 
blower is well known in the art and is required not only 

6 
2. By use of the partition walls or disks, the uniform 
temperature rise in the equipment may be attained. 
Furthermore, the temperature rise may be minimized. 
The reason is that the partition walls or disks are made 

in the vehicle exhaust gas control equipment of the 5 of metal and are placed adjacent to the heating cata 
present invention but also in other prior art equip- lysts so that the heat dissipation by the metal partition 
ments. Although not speci?cally stated in the speci?ca- walls or disks may be much enhanced and the abnormal 
tion, it is clear to those skilled in the art to provide a temperature rise of the catalysts may be prevented. 
double-wall casing and place heat insulating materials Therefore the local thermal breakdowns of the cata 
between the walls or to apply them on the outer surface 10 lysts may be effectively prevented. ' 
of the casing because the activity of the catalysts is gen- 3. The temperature'rise may be further reduced in case 
erally highly dependent upon a temperature and the de- of the ?rst, second and third embodiments because the 
sired temperature must be maintained within the cas- casings are made in direct contact with the catalysts. 
ing. it is of course also obviousto those skilled in the 4. In the third and ?fth embodiment, the exhaust gas 
art to provide, depending upon the characteristics of 15 passage is gradually reduced in diameter from the feed 
the catalysts used, heat dissipating means when the ex- ing end toward the discharge end so that the volumes 
haust control equipment is used under some special en- of the exhaust gases introduced into individual catalyst 
vironmental conditions or when the heat resistivity of units or chambers may be uniformly distributed. There 
the catalysts is low. fore the temperature rises in the catalyst units may be 
The following advantages are accrued from the pres- 20 made uniform and the local thermal breakdowns of the 

ent invention: - catalysts may be effectively prevented. 
l. A plurality of small-sized catalyst units are disposed 5- _ln the fourthY fifth and SiXth embodiment, the cylm 
in parallel so that the cleaning or puri?cation effect dfle'ftl eaelhgs are employed so that the fabrleatleh may 
may be much improved as compared with the prior art be slmph?ed at less cost. 
exhaust eohtro] equipment In which the catalysts of the 25 The advantages of the present invention will become 
Seme Welght are PhleecI "1 ehe pesltloht Thls advahtage more apparent from the data given in Table 11 below. 
Wt" become more aPPaTehtyVheh the Space veleelty '3 The data were obtained by a gasoline-engine automo 
used for explahetleh: That ‘ls’ In case of the Platlhum bile which were ?tted with the vehicle exhaust control 
catalysts 10 grams "1 Weight eal'hee by the heat- 30 equipments of the ?rst to sixth embodiments of the in 
l'eslshhg glass ?bers the spaee Veteelty 15 49? times that vention during the travel of about 500 kilometers. The 
of the Catalysts 100 graths 1" welghtused 1" the Prior displacement of the engine was 1,500 cc. For the same 
art exhaust Centre] eqtllpmeht; Furthermore It was of comparison, the data of the vehicle exhaust control 
found out that the cleaning efficiency is much lowered equipment of the type. Shown‘ in FIG 3 with 1,400 
i" the Prior art exhaust Control eqhfpmeht Where the 35 grams of the mesh-fabric type heat-resisting-glass-?ber 
chtalysts more the" 500 gfems "1 Wetght are Paeked_m carrier catalysts are shown also in Table II. The cata 
one space as compared with the exhaust control equ1p- lysts used are as follows; 
mentof the presentmventlon in which these catalystS Carriers: mesh-fabrics of heat-resisting glass ?bers 
are dlv'ded "he uhlts each cohtammg 60400 grams Catalysts: metal oxides whose major portions are co 
ahd dlsposed "1 patahet Ih_ other words, by the Pttmhel 4O balt oxides and copper oxides and which contain as 
arrangement of the small-sized catalyst units, the clean‘ auxiliary catalysts small quantities of chromium ox 
ing or puri?cation effect may be much improved while ides, aluminum oxides, magnesium Oxides and 
the exhaust control equipment may be made compact phosphorus_ . 
in size. ' - ' , 

Table ll 

. idhllg after 500 km travel 
I average CO , average 

weight of puri?- CO in '71 CO in ‘7: temperature 
catalysts cation at at of catalysts 
in grams rate in ‘7:- inlct outlet in "C 

comparison . ' 

(See Fro. 31 

1,400 68 1.2 0.6 680 
?rst embo 

720 92 1.4 0.3 540 
diment 

second embo 
600 94 1.5 0.2 570 

diment 

third embo 
' s00 94 1,7 0.3 490 
diment 

fourth embo 
540 93 0.x 0.15 610 

dimcnt 

?fth embo 
540 90 1.0 0.2 630 

diment 

sixth embo~ 
4x0 95 1.1 0.15 590 

diment 
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In all of the embodiments described above, the num 
bers of small-sized catalyst units or chambers as well as 
the weights and types of the catalysts used are speci 
?ed, but it is understood that the arrangements of more 
than two small-sized catalyst units or chambers in par 
allel are within the scope of the present invention. It is 
also understood that the types and weights of the cata 
lysts are of course selected depending upon the types 
of the automobiles and that the catalysts may be of the 
type in which platinum or metal oxides are applied as 
the catalyst layers upon the surfaces of the fabrics 
woven from the heat-resisting glass ?bers. It is also un 
derstood that the gradual reduction in diameter of the 
perforated pipe 78 in the sixth embodiment is also 
within the scope of the present invention. 
The vehicle exhaust control equipment in accor 

dance with the present invention may be fabricated at 
less cost and has an excellent exhaust gas cleaning or 
puri?cation effect, and is very effective as an 
anti-atmospheric-pollution control equipment. 
What is claimed is: 
l. A vehicle exhaust control device capable of dissi 

pating the heat produced during catalytic oxidation of 
exhaust gases without thermal breakdown comprising 
in combination 
an outer casing having gaseous feed means and dis 
charge means, 

an exhaust gas introduction passage within the inter 
ior of said casing in communication with said gase 
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8 
ous feed means comprising a central perforated 
pipe, 

a plurality of heat conducting annular partitions hav 
ing a diameter less than the diameter of said outer 
casing positioned around said perforated pipe 
which are not permeable to the gas and which di 
vide portions of the interior of said outer casing 
into a plurality of small catalyst chambers which 
are arranged parallel to the flow of exhaust gas 
through said exhaust gas introduction passage and 
forming a continuous gas annular passage between 
said catalyst chambers and said outer casing, 

woven meshlike catalysts positioned within said small 
catalyst chambers and wound around said perfo 
rated pipe to form separate catalyst elements con 
tiguous with said heat conducting partitions, 
whereby said catalyst elements are maintained in 
said chamber free of perforated retaining mem 
bers, and ' 

at least one of said partitions blocking the down 
stream end of said exhaust gas introduction passage 
to cause the exhaust gas to pass through said small 
catalyst chambers containing said woven meshlike 
catalysts and into said continuous gas annular pas 
sage, 

whereby the heat produced in the catalytic oxidation 
is effectively dissipated to prevent thermal break 
down of the catalyst. 

* * * * * 


