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This invention relates to improvements in mufflers or 

silencers of the type employed with internal combustion 
engines, and more particularly to a muffler or silencer for 
use on exhaust pipes of motor vehicles for both silencing 
the explosive noises and removing smog-forming elements 
from exhaust gases. 
Due to the noise produced by exhaust gases from in 

ternal combustion engines being exhausted directly into 
the air, it is usually necessary to provide them with de 
vices to muffle or silence such noises. The exhaust gases 
also carry impurities such as carbon particles and gases 
which are offensive in smell and often dangerous. Under 
certain conditions, the exhaust gases of motor vehicles 
when discharged into the air introduce smog-forming ele 
ments in the air which cause an accumulation of what 
is commonly called “smog,' particularly in large cities 
and substantial accumulations in the air are offensive 
and, in many instances, harmful to life and property. 
Filters for exhaust gas will tend to remove some smog 
forming elements, but obstructions in the exhaust pipes 
which cause back pressure on the exhaust ports of an 
engine will substantially reduce the power and efficiency 
of the engine, and it has been found that where attempts 
have been made to pass all of the exhaust gas of a motor 
vehicle through a filter, the carbon particles and the like 
fill the voids in the filter to the point that it becomes an 
obstruction with a rapid drop of efficiency in perform 
ance of the engine. 
The principal objects of the present invention are to 

provide a muffler for connection in an exhaust pipe of an 
internal combustion engine which, in addition to silencing 
the exhaust noises, will remove smog-forming elements 
from the exhaust gases; to provide such a muffler struc 
ture with gas filtering elements therein and bypass pas 
sages around the filtering elements whereby the engine 
can perform if gas flow through the filtering elements is 
obstructed; to provide such a structure wherein the by 
pass passages are arranged to provide slight restriction to 
flow of exhaust gases therethrough to cause the principal 
portion of the gases to pass through the filtering element; 
to provide such a muffler structure that is adapted to be 
installed in an exhaust pipe of a motor vehicle in place 
of the regular muffler without altering the parts of the 
vehicle or as a smaller size in addition to the regular 
muffler; and to provide an internal combustion engine 
muffler that is economical to manufacture, that is efficient 
in reducing exhaust noise and in removing smog-forming 
elements from the exhaust gases with a minimum of re 
sistance or retardation of flow of exhaust gas there through. 

Other objects and advantages of this invention will be 
come apparent from the following description taken in 
connection with the accompanying drawings wherein are 
set forth by way of illustration and example certain em 
bodiments of this invention. 

FIG. 1 is a perspective view of a muffler embodying 
the features of the present invention. 
FIG. 2 is a longitudinal sectional view through a modi 

fied form of muffler. 
F.G. 3 is a transverse sectional view through the muffler 

illustrated in FIG. 2 taken on the line 3-3, FIG. 2. 
FIG. 4 is a longitudinal sectional view through a further 

modified form of muffler. 
FIG. 5 is a transverse sectional view through the muffler 

shown in FIG. 4 taken on the line 5-5, FIG. 4. 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
FIG. 6 is an enlarged transverse sectional view through 

the bypass valve in open position. 
Referring more in detail to the drawings: 
1 generally designates a muffler filter structure having 

a tubular imperforate shell or casing 2 having end walls 
3 and 4 suitably attached thereto. In the illustrated struc 
ture, the end walls have outwardly directed peripheral 
flanges 5 and the ends of the casing overlie said flanges 
and are turned inwardly to underlie the flanges as at 6 
and are suitably secured thereto in a substantially gas 
tight seal. The end walls 3 and 4 each have outwardly 
turned flanges 7 defining a bore 8 in which is mounted 
a short tubular extension with the inlet extension in the 
end wall 3 arranged for reception of an exhaust pipe 10, 
the tubular outlet extension 9' in the end wall 4 being 
received in a tailpipe 11. The extensions 9 and 9' are 
suitably secured as by welding to the flanges 7 of the 
end walls 3 and 4 to form a gas-tight connection, and 
the extensions 9 and 9' are secured to the exhaust pipe 
10 and tailpipe 15 respectively in any suitable conven 
tional manner. The inner ends of the extensions 9 and 
9' have annular flanges 12 and 12" respectively extending 
substantially radially therefrom and terminating in spaced 
relation to the wall of the casing 2 to provide a passage 
therebetween. A perforate shell 13 has ends suitably se 
cured as at 4 to the peripheral edges of the flanges 12 
and 12' to define a space extending between the inner 
ends of the extensions 9 and 9', and said space is filled 
with a fibrous filtering material 15 such as a mass of 
glass fibers. In the illustrated structure, the shell 3 is 
formed of a wire mesh but may be of other perforate 
material that will retain its shape and confine the fibrous 
filter material. 
A bypass around the filtering material 15 is provided 

by a plurality of apertures 16 on the extension 9 of the 
end wall 3 and a plurality of apertures 17 in the exten 
sion 9' on the end wall 4, said apertures being between 
the annular flanges 2 and 12' and the respective end 
walls 3 and 4, and, also, of suitable size and quantity 
wherein the combined area of the apertures 16 or the 
combined area of the apertures 17 equals or is greater 
than the area in the exhaust pipe 10. Flow of exhaust 
gas through the apertures 6 is retarded by suitable valve 
members 8 which will open under very small pressure, 
the valve members being biased toward closing position. 
In the illustrated structure, the valve members 18 consist 
of flat, leaf-like spring members curved to fit the outside 
contour of the extension 9 with one end of each of the 
valve members secured by suitable fastening device such 
as a rivet 19 to the extension 9 and spaced circumferen 
tially of the apertures 16. The valve members 18 are 
biased to closing position whereby under normal operat 
ing conditions the valves remain closed and the exhaust 
gas passes into the filtering material in the shell 13, but 
if resistance to flow of the exhaust gases, through the 
filtering material is increased, the resulting increased 
pressure in the extension 9 will cause the valve members 
to open whereby the exhaust gases will escape through 
the apertures 16 and pass through the space 20 between 
the shell 3 and the casing 2 and enter the apertures 17 
for discharge through the tailpipe 1. 
In using a muffler constructed and assembled as de 

scribed, and with the muffler connected to an exhaust 
pipe 10 and tailpipe 11 as illustrated, operation of the 
internal combustion engine connected to the exhaust pipe 
10 will direct the gases into the filter media 15 in the 
shell 13. Some of said exhaust gases will pass through 
the length of the shell into the extension 9' on the end 
wall 4 and be discharged through the tailpipe 1. A 
portion of the gas will escape radially through the filter 
media and through openings 21 in the shell whereby said 
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escaping gases will pass through the space 20 to the aper 
tures 17 and through the extension 9' to the tailpipe 11. 
The filter media will remove carbon particles and smog 
forming elements and thereby reduce the possibility of 
smog being formed in the area in which the vehicle is 
operated. As carbon and other elements are accumu 
lated in the filter media i5 sufficiently to close the spaces 
between the fibers and retard flow of exhaust gas there 
through, the pressure within the extension 9 on the end 
wall 3 will increase slightly and cause the valves 18 to 
open for flow of some of the exhaust gas through the 
apertures 16, space 20 and into the apertures 17, bypass 
ing the filter element. During this bypass of a portion of 
the exhaust gas, there will be some gas passing through 
the filter whereby it will still be operative to reduce the 
quantity of smog-forming elements therein. However, 
even after the filter element is completely filled to stop 
flow of exhaust gases therethrough, the engine will con 
tinue to operate as the exhaust gases then will cause the 
valves 18 to open and bypass the filter element, whereby 
the vehicle can be operated until an opportunity is ob 
tained for replacing the muffler and filter unit. 

In the form of the invention illustrated in FIG. 2, the 
muffler unit 22 has a shell 2, end walls 3 and 4, and ex 
tensions 9, annular flanges 2 on the inner ends of the 
extensions, and a perforate shell 13 containing filter media 
15 such as fiberglass that are substantially the same struc 
ture and assembled in substantially the same manner as 
in the muffler 1 illustrated in FIG. 1. 
a filter medium such as fiberglass or the like is arranged 
in a layer 23 around the inside of the casing 2 with said 
filter media retained in place by a perforate tubular mem 
ber 24 which, in the illustrated structure, is in the form 
of a wire mesh cylinder spaced outwardly from the shell 
13 to provide a through space or passage 25 therebetween, 
In place of the apertures 56 in the inlet extension 9, there 
are ducts 26 having inlets 27 communicating with the 
bore 28 in the inlet extension 9 between the flange 12 
and the wall 3. Said ducts are spiraled around the shell 
13 toward the end wall 4 and terminate in open ends 29. 
The ducts 26 are preferably perforated whereby gases 
passing therethrough may escape toward the shell 13. 

In using a muffler and filter structure as illustrated in 
FIGS. 2 and 3, with the muffler inlet connected to an 
exhaust pipe 10 and the outlet received in a tailpipe 11 
and, with the internal combustion engine operating, the 
exhaust gases will be directed through the inlet extension 
9 into the filter media 5 in the shell 3. A portion of 
the exhaust gases will bypass said filter, passing into the 
ducts 26 and escape through the apertures 30 thereof for 
flow through the space 25 into the inlet apertures 17 of 
the outlet extension 9 for discharge through the tailpipe 
11. The flow of exhaust through the ducts 26 is retarded 
by the size and length thereof so as to cause the exhaust 
gas to tend to pass through the filter media 15 to the 
outlet extension 9'. However, some of the gas will pass 
through the ducts 26 and be directed through small aper 
tures 30 in said ducts which will tend to direct particles 
into the filter media 15 and the filter media 23, whereby 
some of the exhaust gas is filtered at all times and the 
smog-forming elements are reduced. , - 

In the form of the invention illustrated in FIG. 4, the 
muffler and filter 31 is substantially the same structure as 
the muffler and filter illustrated in FIG. 1 except filter 
media 23 is arranged around the interior of the casing 2 
and held in place with a perforate cylindrical member 24 
which is illustrated as being a wire mesh. A spiral baffle 
32 has one end secured to the annular flange 12 at the 
inlet extension and extends in a spiral in the space be 
tween the shell 13 and the perforate member 24 and ter 
minates as at 34 adjacent the annular fiange 12" on the 
outlet extension 9' whereby exhaust gases escaping through 
the valve bypass apertures 16 and are directed in a tortu 
ous passage in the space 33 before they reach the aper 
tures 17 to reenter and be discharged through the tail 
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4. 
pipe 11. With this arrangement, the bypassed exhaust 
gases must travel a longer route and in contact with filter 
elements both inwardly and outwardly of the passage to 
tend to remove additional carbon and smog-forming ele 
ments. With this addition, the muffler and filter 31 oper 
ate substantially as the structure illustrated in FIG. 1. 

It is to be understood that while I have illustrated and 
described certain forms of my invention, it is not to be 
limited to the specific forms or arrangements of parts 
herein described and shown except insofar as such limita 
tions are included in the claims. 
What I claim and desire to secure by Letters Patent is: 
1. An exhaust muffler filter for internal combustion 

engines comprising, open-ended inner and outer metal 
shells in substantially concentric relation, said shells be 
ing radially spaced with a longitudinal passage therebe 
tween, the outer shell being substantially imperforate and 
the inner shell being perforate, end walls in said outer 
shell to close the ends thereof, the inner shell being 
shorter in length than the outer shell with the ends of 
the inner shell adjacent to and spaced from the end walls, 
an inlet duct extending through one end wall and an 
outlet duct extending through the other end wall, means 
on inner ends of the inlet and outlet ducts supporting 
the inner shell, a fibrous filter media filling said inner 
shell between said inlet and outlet ducts whereby exhaust 
gases moving from the inlet duct to the outlet duct nor 
mally pass through said filter media, said inlet and outlet 
ducts having apertures therein between the ends of the 
inner shell and the end walls of the outer shell, and valve 
members on the inlet duct for said apertures therein and 
biased into aperture closing position for normally clos 
ing said apertures against normal operating pressures in 
the inlet duct, said valve members being opened in re 
sponse to increase of pressure in the inlet ducts resulting 
from increase of resistance to flow through the filter media 
and thereby permitting flow of exhaust from the inlet duct 
through the passage between the inner and outer shells 
to the outlet duct bypassing the filter media in the inner 
shell. 

2. An exhaust muffler filter for internal combustion 
engines comprising, an elongate imperforate casing, end 
walls closing end portions of said casing, a tubular duct 
in one end wall and forming an inlet for exhaust into said 
casing, a tubular duct in the other end wall and forming an 
exhaust outlet from said casing, said inlet and outlet ducts 
having open ends in the casing adjacent said end walls 
and spaced therefrom, a foraminous shell extending be 
tween said open ends of the ducts and defining a cross 
sectional area substantially greater than that of the ducts, 
shell end members mounted on the ducts and extending 
radially outwardly therefrom and secured to the ends of 
the shell to support said shell and form closures for the 
ends in spaced relation to the end walls of the casing, said 
foraminous shell being spaced from the casing to define a 
longitudinal passage therebetween in surrounding rela 
tion to said shell, a fibrous filter media filling said fo 
raminous shell for the length thereof for receiving exhaust 
gases from the inlet duct which said gases are discharged 
longitudinally into said filter media, said outlet duct hav 
ing an aperture therein between the adjacent end member 
of the foraminous shell and the end wall of the casing 
for escape of exhaust gases flowing from the filter media 
through the foraminous shell into the longitudinal pas 
sage between the shell and casing, and means operable 
in response to increase of pressure in the inlet duct for 
bypassing a portion of the exahust through the longi 
tudinal passage between the casing and shell to the aper 
ture in the outlet duct. 

3. An exhaust muffler filter for internal combustion en 
gines comprising, an elongate imperforate casing, end 
walls closing end portions of said casing, a glass fiber 
mass supported in lining relation to said imperforate cas 
ing, a tubular duct in one end wall and forming an inlet 
for exhaust into said casing, a tubular duct in the other 
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end wall and forming an exhaust outlet from said casing, 
said inlet and outlet ducts having open ends in the casing 
adjacent said end walls and spaced therefrom, a foram 
inous shell extending between said open ends of the ducts 
and defining a cross-sectional area substantially greater 
than that of the ducts, said shell being spaced from the 
glass fiber mass lining said casing to define a passage there 
between, means on said ducts in spaced relation to the 
end walls and supporting the ends of the foraminous 
shell and closing said ends between the shell and the 
ducts, a glass fiber mass filling said foraminous shell for 
the length thereof whereby exhaust gases from the inlet 
duct are discharged longitudinally into said glass fiber 
mass filling said inner shell, means operable in response 
to increase of pressure in the inlet duct for bypassing a 
portion of the exhaust through the casing between the 
casing and shell to the outlet duct, and a wall extending 
from the foraminous shell to the casing lining and spi 
ralled longitudinally around said foraminous shell to de 
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fine a spiral passage between said foraminous shell and 
the casing lining for the bypassed exhaust gas. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

1,554,534 Straussler -------------- Sept. 22, 1925 
1,695,554 Markels -------------- Dec. 18, 1928 
1,864,201 Kegerreis et al.---------- June 21, 1932 
2,014,666 Peik ------------------ Sept. 17, 1935 
2,170,074 Hewitt ---------------- Aug. 22, 1939 
2,557,557 Newcum ------------- June 19, 1951 
2,900,043 Juhlin et al. ------------ Aug. 18, 1959 
3,031,824 Court ------------------ May 1, 1962 

FOREIGN PATENTS 
616,696 Germany ------------- Aug. 2, 1935 
483,889 Italy ----------------- Aug. 17, 1953 
504,653 Italy ----------------- Dec. 13, 1954 


