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UNITED STATES PATENT OFFICE 
2,527,052 

SPARKARRESTING NUFFLER, WH 
RETROVERTED FLOW 

Raymond Beck and Al Kovner, Harrisburg, Pa. 
Application January 7, 1947, Serial No. 20,530 

(C. 81-53) 9 Claims. 
1. 

The present invention relates to mufflers and 
one that Will arrest and prevent sparks from 
eXuding from mufflers. 

It is an object of the present invention to 
provide a muffler having means that will dis 
integrate sparks. 
Another object of the present invention is 

the provision of a muffler having means for angu 
larly deflecting Sparks. 
A still further object of the present invention 

is the provision of means for arresting sparks. 
A Still further object of the present invention 

is the provision of means enabling flow of Suf 
ficient quantity of gases, but preventing back 
pressure. 
A still further object of the present invention 

is the provision of a muffler that will eliminate 
fire hazard where gasoline is stored or used. 
A Still further object of the present invention 

is the provision of means that dissipates flames 
in a muffler. 
A still further object of the present invention 

is the provision of means for pocketing raw 
gasoline that may enter a muffler due to excessive 
choking of a motor. 
These and other objects will be apparent from 

the following specification when taken in con 
junction. With the accompanying drawings, in 
which: 

Figure i, Shows a longitudinal Sectional view 
of the present invention. 
Figure 2, is a tranSVerse Sectional view on line 

2-2 of Figure 1 and looking in the direction of 
the arrows. 

Figure 3, is a top plan view of a novel conical 
baffle with the pierced protrusions. 

Figure 4 is a fragmentary enlarged bottom plan 
view of one of the Spark arrestors, the Slot being 
shown exaggerated. 

Figure 5, is a fragmentary enlarged Vertical 
Section taken on line 5-5 of Figure 3. 

Figure 6 is a fragmentary enlarged horizontal 
sectional view taken on line 6-6 of Figure 3. 
Figure 7 is a longitudinal sectional view of a 

modified form of the present invention. 
Referring to the drawings the numeral to 

represents a muffler having a housing or shell 
and a head 2 that is welded at 3 to the inlet 
end of the housing. The head 2 is provided 
With a fange is and a recessed portion 5, the 
flange being adapted for attachment to the ex 
haust pipe of an internal combustion engine. 
To the exhaust end of the housing is a head 
6 that is secured to the housing by a weld T. 
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Centrally of the head 6 is a pipe or tube 8 
that is secured to the head by a weld 9. 
Within the housing is a tube 28, a portion 

Of the tube at the inlet end of the muffler being 
provided with a plurality of apertures 2, the 
end portion of the tube being impinged between 
the ring 25 and the recessed portion 5 of the 
head 2, thus securely anchoring the inlet end 
of the tube. The end 22 of the tube is closed 
by a cap 23 that is secured to the tube 20 by a 
Weld 4, the cap serving as an end block for 
gases and Sparks in tubes 20 and 3. The tube 
2. at the end 22 is held in spaced relation from 
the wall of the housing by rods 28, one end 
of the rods being Secured to the cap 23 by welds 
29, the opposite end of the rods being secured 
to the inner face of the cap 6 by welds 30. The 
ring 25 at its inlet end is of larger diameter 
than the flange of head 2 and it is secured 
by Spot Welds. 26. Due to the recessed portion 
of the head 2, a pocket 65 is formed and this 
pocket Serves as a trap for raw gasoline that 
ray enter the muffler, the trap preventing the 
law gasoline from entering and passing into 
the muffler. Within the tube 2 is a tube 3 that 
is provided adjacent the outlet end of the muffler 
With a plurality of apertures 32, and it is to be 
EaCted these apertures by being So positioned pro 
vide a distance between the apertures 2S, thus 
preventing the gases and sparks that pass 
through the apertures 32 from directly passing 
through the apertures 2. The tube 3 is held 
in Spaced relation from the tube 20, and it is 
Secured at the inlet end to the angularly dis 
posed wall 2 of ring 25 by Weld 33. The op 
posite end of tube 3 is secured to the cap 23 by 
Weid 34. 
As shown in the drawings, between the inner 

Wall of the housing and the Outer Wall of the 
tube 2 there is positioned cone shaped baffles 
35 and 36, and these baffles are in Opposed rela 
tion to each other, baffle 35 being fixedly se 
cured at its large end by weld 3. The smaller 
end of the coned shaped baffles are fixedly se 
cured by Weld 37. The cone shaped baffle 35 is 
provided with a plurality of protrusions 38 that 
project downwardly and below the inner wall 
39. Each protrusion is provided with a small 
restricted opening 4. The cone shaped baffle 
36 is similarly provided with a plurality of pro 
trusions 4 that are in Opposed relation to the 
protrusions 38 and they extend above the outer 
wall of baffle 36, each protrusion being provided 
with a small restricted opening 42. 

In the modified form of the invention illus 
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trated in Figure 7, the head i2 has a reduced 
recess polition i5’ that receives a ring 5 having 
a flanged wall 5; and an annular collar 32 that 
receives the inlet end portion of tube 3i, the 
collar 52 being secured to the tube 3' by Weld 
33. The opposite end of tube 3 '' is covered or 
closed by the recessed portion 33 of a cap 5. 
having an anguiar wall 55 and a ring portion 
56, the cap being fixedly secured to the tube 
3' by Weld 2.'. To the angular wall 55 of the 
cap 54 there is secured by Weld the Sinaller 
end 58 of a cone 53, the cone being pl"Ovided 
with a plurality of openings SC. Ehe 13.rger end 
6 of the cone is secured to the body and 
to the head 5' by Weid ii. Centrally of the 
head 6' is a pipe or tube S' that is Secured tC 
the head by weld 9. Between the inliner Wall 
of the housing and the outer Wall Cf the tube 
2' there are mounted conical baffles 35' and 36' 
that are in spaced relation and in Opposed leia.- : 
tion, bafie 35 being secured to the tube 26' at 
its smaller end by weld 62 and at its larger end 
by Weld 3. Bafile 36' is secured at itS Smaller 
end to the tube 23' by weld 33 and at its larger 
end by weld F. Baffle 35 is provided with a 
plurality of protrusions 38' each protrusion naV 
ing a restricted opening GE', and baffle 36' Witia 
a plurality of protrusions 4 each having a re 
stricted opening 32, the protrusions (2' being 
in Cpposed relation to the protrusions l'. 
In the operation of the forin of the invention 

illustrated in Figure 1, gases and Sparks that 
enter the inlet opening A, and as shown by the 
arrows, travel through tube 3. Until the gaSeS 
reach the apertures 32 and they are expelled 
through the apertures 32 and into chamber B, 
the gases being prevenied from passing out of 
the end of tube 3 by the cap 23. Tih2 gases in 
chamber B travel in the direction indicated by 
the arrows and When they reach the apertures 
2 pass through the apeitures into chamber C. 
Sparks that may be interiiningled with and in 
the fow of gases to this point will not travel 
directly to the restricted openings is in the pro 
trusions 38, but will travel angularly thereto, and 
in the angular travel will be defected by the 
extending portions of the protrusions 38, and 
any sparks that may be in the gaSeS Will be 
broken up or disintegrated. The gases then paSS 
through the restricted openingS fron chainber 
C to chamber D as indicated by the arrows. 
From chamber D they paSS through the narrow 
or restricted openings 42 in the protrusions 4 
into chamber E and any Sparks that inay have 
passed through the restricted openings 43 will 
be further broken or disintegrated by inpinging 
the walls of the protrusions 3. From chamber 
E the gases and Sparks, if any, pass into tube 
8 as shown by the arrows and out into Space. 
In the modified forrin of the invention the 

travel of gases and Sparks are identical to the 
travel of gases described in Figure , except that 
at the outlet end where the gases and Sparks if 
any, pass from chamber E' through apertures 6 
in cone 59 and out through tube i8 into Space. 
From the above description it can be seen that 

Sparks and gases must travel through the pierced 
protrusions and that they are arrested by the 
pierced protrusions and the very narrow open 
ing. Sparks entering the openings follow an 
angular course resulting in defection on sides of 
interior or neck of the protrusions. Any spark 
that may clear openings in first baffle are ob 
Structed by Similar operation of Second baffle. 
Flames traveling through muffler will burn out 
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4 
before reaching the exhaust end due to the length 
of travel. Any raw gasoline that may enter 
muffler through exhaust pipe due to excessive 
choaking of motor will be pocketed at 65, due 
to the recess 5 in the head 2. 
What is claimed iS: 
1. An exhaust muffler, comprising a cylindrical 

casing having an inlet at one end and an outlet 
at the other, a tubular element in Said casing 
forming said inlet at one end and closed at the 
other and having a series of perforations in its 
Wall adjacent said other end, a cylindrical ele 
ment in said casing about said tubular element 
and annularly spaced from Said casing to form 
an annular space around Said tubular element 
closed at both ends, said cylindrical element hav 
ing perforations in its wall adjacent the inlet 
end of said casing, a conical baffle in the annular 
space between the casing and the cylindrical ele 
ment converging from the inlet end of Said casing 
to an intermediate portion of Said cylindrical 
element and another conical ba?ile diverging from 
said intermediate portion to the outlet end of 
said casing, each of Said conical baffles having 
perforations stamped therein to form protrusions 
in an upstream direction relative to the flow of 
gases therethrough. 

2. In a cylindrical exhaust muffler having an 
inlet at One end and an outlet at the othel, means 
forming a central flow passage in Said muffler 
connected with the inlet at one end and closed 
at the other, and two annular concentric paSSages 
thereabout, the outer one of which is directly 
connected at one end with Said outlet and is 
closed at the other end, the inner one being 
closed at both ends and connected by perfora 
tions in its Walls adjacent said inlet with the 
outer annular passage, and adjacent Said outlet 
With the central passage, thereby reversing the 
flow of gases twice before exhausting them 
through Said outlet, Said outer annular paSSage 
having COnical baffles therein Converging Sub 
Stantially fron the outer periphery of either end 
thereof to the inner periphery of Said outer an 
nular paSSage at its mid-portion, said baffles hav 
ing perforations Stamped therein. So as to form 
protruding lipS around Said perforations in the 
upstream direction relative to the flow of gases 
theirethrough. 

3. In a cylindrical exhaust muffler having an 
inlet at one end and an outlet at the other, 
means forming a central flow paSSage in Said 
ratifier connected With the inlet at One end and 
closed at the other, and two annular concentric 
paSSages thereabout, the outer one of which is 
directly connected at one end with Said outlet 
and is closed at the other end, the inner one 
being closed at both ends and connected by per 
forationS in itS Walls adjacent said inlet with the 
Outer annular paSSage, and adjacent Said outlet 
with the central paSSage, thereby reversing the 
flow of gases twice before exhausting them 
through Said outlet, Said outer annular passage 
having conical baffles therein converging sub 
stantially from the Outer periphery of either end 
thereof to the inner periphery of Said outer an 
nular paSSage at itS mid-portion, said baffles hav 
ing SlitS Stamped therein. So as to form protruding 
lipS around said slits in the upstream direction 
relative to the foW of gases therethrough. 

4. a cylindrical exhaust u?ier naviig an 
inlet at One end and an outlet at the other, 
lineans forming a central fow passage connected 
With the inlet at One end and closed at time other, 
and two annular concentric passages thereabout, 
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the outer one of which is directly connected with 
Said outlet at one end and closed at the other, 
the inner one being closed at both ends and COn 
nected by perforations in its Walls adjacent said 
inlet with the outer annular passage and adja 
cent said outlet with the central passage, thereby 
reversing the flow of gases twice before exhaust 
ing then through said outlet, said outer annular 
passage having conical baffles therein converging 
Substantially from the outer periphery of either 
end thereof to the inner periphery at its mid 
portion, said baffles having perforations, therein. 

5. In a cylindrical exhaust muffler having an 
inlet at one end and an outlet at the other, means 
forming a central flow passage connected with 
the inlet at one end and closed at the other, and 
two annular concentric passages thereabout, the 
outer one of which is directly connected with 
Said outlet at one end and closed at the other, 
the inner one being closed at both ends and con 
nected by perforations in its walls adjacent said 
inlet with the outer annular passage and adja 
cent Said outlet with the central passage, thereby 
reversing the flow of gases twice before exhaust 
ing then through Said outlet, said outer annular 
paSSage having conical baffles therein converging 
Substantially from the outer periphery of either 
end thereof to the inner periphery at its mid 
portion, Said baffles having sits therein. 

6. In a cylindrical exhaust muffler having an 
inlet at one end and an outlet at the other, means 
forning a central flow passage connected with 
the inlet at one end and closed at the other, and 
two annular concentric passages thereabout, the 
outer one of which is directly connected with said 
outlet at one end and closed at the other, the 
inner one being closed at both ends and connected 
by perforations in its walls adjacent said inlet 
with the outer annular passage and adjacent said 
outlet with the central passage, thereby reversing 
the flow of gases twice before exhausting them 
through said outlet, said outer annular paSSage 
having a pair of perforated conical baffles therein 
converging Substantially from the outer periph 
ery of either end thereof to the inner periphery 
at its mid-portion. 

7. A cylindrical exhaust muffler casing having 
two annular spaces and a central tubular Space 
concentrically formed therein, an inlet at one end 
thereof connected to said central tubular space, 
an outlet at the other end connected to Said outer 
annular space, said inner annular Space being in 
communication with said central tubular Space 
adjacent said outlet end of Said muffler and with 
said outer annular Space adjacent Said inlet 
whereby to form a continuous flow passage 
lengthwise through all the Spaces from Said inlet 
to said outlet, said outer annular Space being pro 
vided with a pair of conical baffles converging 
from the outer periphery of either end thereof 
to the inner periphery of said annular space at 
its mid-portion, said baffles having perforations 
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Stamped therein to form protrusions in the up 
Stream direction relative to the flow of gases 
therethrough. 

8. A cylindrical exhaust muffler casing having 
tWO annular Spaces and a central tubular space 
Concentrically formed therein, an inlet at one 
end thereof connected to said central tubular 
Space, an outlet, at the other end connected to 
Said Outer annular space, said inner annular 
Space being in communication with said central 
tubular space adjacent Said outlet end of said 
muffler and With Said outer annular Space adja 
cent Said inlet end whereby to form a continuous 
flow paSSage lengthwise through all the spaces 
from Said inlet to said outlet, said oute annular 
Space being provided with a pair of conical baffles 
converging from the outer wall at either end of 
Said Space to the inner Wall thereof at Substan 
tially the middle thereof, said baffles having per 
forations stamped therein to form protrusions 
around Said perforations in the upstream direc 
tion relative to the flow of gases therethrough. 

9. A cylindrical exhaust muffler casing having 
tWO annular Spaces and a central tubular Space 
Concentrically formed therein, an inlet at one 
end thereof connected to said central tubular 
Space, an outlet at the other end connected to 
Said Outer annular space, said inner annular 
Space being in communication with said central 
tubular Space adjacent Said outlet end of said 
muffler and with Said outer annular space adja 
cent Said inlet end whereby to form a continuous 
flow paSSage lengthwise through all the spaces 
from Said iniet to Said outlet, Said outer annular 
space being provided with a pair of conical baffles 
converging from the Outer wall at either end of 
said space to the inner wall thereof at substan 
tially the middle thereof, said baffles having slits 
Stamped therein to form protrusions around said 
slits in the upstream direction relative to the flow 
of gases therethrough. 
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