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1. 
This invention has to do with the muffling of 

noises in a pressure fluid exhaust such as the 
exhaust from a compressed air operated power 
cylinder or tool and, as one of its objects, aims 
to provide a novel means by which the exhaust 
fluid is expanded and the energy thereof is dis 
sipated in a manner which is highly effective in 
silencing the exhaust noises. 
Another object of this invention is to provide 

a novel means for muffling exhaust noises in 
which a stream of exhaust fluid is directed into 
an expansion chamber having a resilient Wall 
and against such wall in an angular relation to 
cause reverberation of the stream in the chamber 
for dissipating the energy of the fluid. 
A further object is to provide a novel means 

for muffling exhaust noises in which a plurality 
of streams of exhaust fluid are directed at Spaced 
points into a chamber having a resilient wall and 
against such resilient wall in an angular relation 
to cause reverberation of the streams in the 
chamber in conflicting or opposing relation to 
each other such that the energy of one such 
stream is dissipated in counteracting the energy 
of another such stream. 

Still another object is to provide a novel ex 
haust silencing means of the character mentioned, 
in which the chamber into which the stream or 
streams of exhaust fluid are directed is defined, 
at least in part, by a porous wall and the fluid 
is released to atmosphere by a diffused flow 
through such porous Wall. 
Yet another object is to provide a novel exhaust 

silencing means in which a substantial portion 
of the noise producing energy of an exhaust fluid 
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is dissipated by directing a stream or streams of 
the exhaust fluid through a small-mesh screen 
in an oblique angle relation to the plane of the 
Scree. 

It is likewise an important object of this inven 
tion to provide a novel exhaust silencing means 
in which a stream of pressure fluid exhaust is 
directed through a turbulating means, such as 
the above mentioned Small-mesh screen, to pro 
duce a highly turbulated stream in which nu 
merous different portions of the stream have 
rapid swirling movements and Such turbulated 
stream is directed into a chamber having a re 
silient wall in such angular relation thereto that 
the stream portions impinge against numerous 
different portions of the resilient Wall so as to 
expend their energy thereagainst. 
This invention further provides a novel exhaust 

silencing means in which a plurality of streams 
of the exhaust fluid are directed through a 
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2 
turbulating means to produce highly turbulated 
Streams in which numerous different portions of 
the streams have rapid swirling movements and 
Such turbulated streams are directed at Spaced 
points into a chamber having a resilient wall 
and in such angular relation to the resilient wall 
that said stream portions repeatedly impinge 
against different portions of the resilient Wall 
and expend energy thereagainst and the stream 
portions of one of the turbulated streams conflict 
with and dissipate the energy of the stream por 
tions of another of the turbulated streams. 
As a further object this invention provides a 

novel muffler having a chamber adapted to re 
ceive pressure fluid exhaust and in which a 
resilient or porous means forms a wall at one 
end of the chamber against which the exhaust 
fluid impinges and expends a substantial portion 
of its energy. 

Still another object is to provide an improved 
muffler having a chamber and passage means for 
discharging streams of pressure fluid exhaust 
thereinto in an angular relation to cause rever 
beration of the streams in the chamber for dis 
sipating the energy of the fluid and in which the 
chamber is defined, at least in part, by a porous 
and resilient wall means formed of felted fibrous 
material, 
As another of its objects this invention provides 

a novel muffler of the character mentioned in 
which the silencing chamber into which the 
stream or streams of exhaust fluid are directed 
is defined, at least in part, by a tubular member 
having a porous wall formed of felted fibrous 
material and in which the inner surface portion 
of Such wall has a characteristic for producing 
increased reflection of such stream or streams. 

It is also an object of this invention to provide 
a novel means for muffling exhaust noises in 
which a stream of exhaust fluid is directed into 
a chamber having a resilient wall and against 
Such Wall in an angular relation to cause rever 
beration of the stream in the chamber for dis 
sipating the energy of the fluid and in which a . 
deflecting means, preferably resilient, is disposed 
in said chamber so as to be impinged by the 
stream and deflect the same against another 
portion of said wall. 
Another object of this invention is to provide 

a novel muffler having a chamber adapted to 
receive pressure fluid exhaust and in which the 
Wall of the chamber is formed, at least in part, 
by numerous minute resilient diaphragms against 
Which a Substantial portion of the energy of the 
exhaust fluid is dissipated. - 
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Other objects and advantages of the inven 
tion will become apparent in the following de 
tailed description and in the accompanying 
dra Wings in which, 

Fig. 1 is an outside perspective view showing 
a muffler embodying the present invention; 

Fig. 2 is a vertical longitudinal Section taken 
through the muffler, as indicated by Section line 
2-2 of Fig. 3; 

Fig. 3 is a transverse section taken through the 
muffier substantially as indicated by Section line 
3-3 of Fig. 2; 

Fig. 4 is a partial longitudinal Section similar 
to Fig. 2 and diagrammatically illustrating the 
path of flow and behavior of the Streams or 
stream particles of the exhaust fluid; 

Fig. 5 is a plan view, diagrammatic in form, 
further illustrating the behavior of the Streans 
or stream particles of the exhaust fluid in the 
Silencing chamber; 

Fig. 6 is a vertical longitudinal Section Similar 
to Fig. 1 but showing a modified form of the 
improved muffler; 

Fig. 7 is a transverse section therethrough 
taken. On Section lines 7-7 of Fig. 6; 

Fig. 8 is a partial longitudinal Section Similar 
to Fig. 6 and diagrammatically illustrating the 
path of flow and behavior of the Streams Ol' 
stream particles of the exhaust fluid; and 

Fig. 9 is a fragmentary sectional view show- : 
ing the minute resilient diaphragms on an en 
larged scale. 
As one embodiment of the invention, FigS. 1 

to 4 inclusive, show an improved muffler 0 
having a sectional housing formed by a body 
member or disseminator if and a pair of end 
members or covers 2 and 3. The body member 

is here shown as being tubular in form and 
having a central passage or opening extending 
therethrough. The end members 2 and 3 en 
gage the upper and lower ends of the body mem 
ber and cooperate with this member So that 
the axial passage or opening thereof forms a 
substantially closed main chamber 4 which is 
at times also referred to as a silencing chamber 
or expansion chamber. 
The end members 2 and 3 can be made of 

any hard dense material, such as metal or plastic. 
The upper end member 2 has an axially ex 
tending inlet chamber 5 therein to which pres 
sure fluid exhaust, such as the exhaust from 
a compressed air operated cylinder or tool, is 
adapted to be supplied. The upper end member 
12 is also provided with a group of paSSages 
16, in this case fix Such passages, which connect 
the inlet, chamber 5 with the main chamber 
4 and are disposed in a certain inclined angular 
relation for the accomplishment of an important 
function which will be further described here 
inafter. The end members 2 and 3 can be 
held in connected relation to each other and in 
engagement with the ends of the body member 

by suitable connecting means such as the 
central axial rod or Screw T shown in this 
instance. The Screw 7 carries a head a. at 
one end thereof which engages in a counter 
sunk recess 8 provided at the lower end of the 
inlet chamber 5. The other end of the Screw 

carries a threaded portion b Which engageS 
lin a threaded hollow boss 3a of the lower end 
member i3. 
In accordance with an important feature of 

the present invention, the body member it forms 
a resilient porous wall for the main chamber 4. 

In this instance the body member i is formed 
of felted fibrous material, such as felted vegetable 
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fibers or felted animal fibers or hair, or a mix 
ture of Such vegetable and animal fibers. If 
desired, the body member may have a suitable 
binder incorporated therein for aSSisting in hold 
ing together the felted fibers. The porous char 
acteristic of the body member results from 
the fact that the felted fibers constituting this 
member have numerous Small irregular SpaceS 
Or interstices therebetween which form minute 
circuitous passages extending through this mem 
ber and the inlet ends of which passages are 
distributed over substantially the entire inner 
Surface 4d. Of the chamber 4. The resilient 
characteristic of the wall of the body member 

results from the fact that the individual fibers 
are of a springy or resilient nature and when 
felted together form a yielding or cushion-like 
member. 
Although the body member has been de 

scribed above as being formed of felted fibrous 
material, this invention also contemplates that 
the porous characteristics can also be Suitably 
obtained when this body member has various 
other forms of construction. For example, this 
body member could be molded or otherwise 
formed from Suitable granular or porous ma 
terial, Such as carbon, charcoal, ground cinders, 
or various other Such materials or could be made 
of cork or cork particles or from a Suitable pulp 
or cellulose. The body member could also 
be formed from a Suitable ceramic material or 
from a porous or cellular plaster or cement. 
In accordance with another feature of the 

invention, the body member has a surface 
characteristic for the inner Surface 4a of the 
chamber 4. Such that it will have greater 
ability to reflect streams or particles of exhaust 
fluid which impinge thereagainst. This char 
acteristic can be obtained by constructing the 
body member so that the inner surface por 
tion thereof has a greater density than the 
outer portions thereof. In this instance the 
body member f has the inner surface portion 
thereof treated or impregnated with any one 
of various materials Suitable for increasing the 
density thereof. For example, this inner Sur 
face portion can be treated or impregnated with 
an adhesive binder, Such as shellac, varnish. 
lacquer, synthetic resin or the like. The in 
creased density and increased reflecting char 
acteristic for this inner Surface portion can also 
be obtained by impregnating this portion of 
the body member with a suitable oil, grease 
or wax or With asphalt. 

In the drawings, this treatment or impregna 
tion of the inner surface portion of the body 
member is indicated by the layer 9 which 
need be only a relatively thin layer or stratum 
having a radial thickness on the Order of one 
thirty-second of an inch, although the density 
and thickness of this layer can be varied ac 
cording to the results desired and the type and 
amount of the material with which this portion 
of the body member is impregnated. The por 
tions of the body member lying outwardly of 
the reflective layer 9 are preferably of a sub 
stantially uniform or homogenous character. 
The inner surface 4a is preferably not smooth 
but has nulinerous ninute depressions and eleva 
tions distributed thereover and which have an 
important value in dissipating the energy of the 
exhaust fluid. 
Another important purpose of the inner layer 

9 of increased density is that it provides a re 
sistance to the flow of the exhaust fluid through 
the porous body meinbar . it is desirable to 
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provide such resistance to the flow of the fluid 
through the body member because it prevents 
a direct penetration of the porous wall by the 
streams impinging thereagainst and causes the 
chamber f4 to function as a pressure chamber in 
which a back pressure is quickly built up by the 
exhaust fluid discharged thereinto. The preS 
sure thus built up in the chamber 4 acts as a 
pneumatic cushion against which the incoming 
exhaust fluid must act and expend Some of its 
energy. This back pressure also causes the ex 
haust fluid to be so distributed in the chamber 4 
that it will flow through all portions of the 
inner surface 4a and good diffusion of the fluid 
in passing through the porous body member 
will accordingly be obtained. Wery satisfactory 
functioning has been obtained when the density 
of the body member fi and its resistance to flow 
of the fluid therethrough have been such that 
a pressure drop of approximately two pounds oc 
curs in the fluid in passing through this men 
ber. 

In accordance with the present invention, the 
improved muffler O also includes a deflecting 
means in the silencing chamber 4 and which, in 
this instance, is in the form of a resilient ele 
ment 20 carried by the screw T. The cover 20 
can be made of felted fibrous material, Such as 
one of the fibrous materials mentioned above Or 
from paper or paper pulp, and is in the form of 
a sleeve or tube which extends axially of the 
chamber 4 in surrounding relation to the ScreW 
7. The upper end of the sleeve 20 engages the 
end member 2 and its lower end engages the end 
member 3 or the boss f3a of the latter. 

It is also an important feature of this inven 
ion that the inlet chamber 5 and the expansion 
silencing chamber 4 are provided at the lower 
end thereof with resilient wall members 2 and 
22. 
here shown as being seated on the head fa of 
the screw 7 and forms a transverse bottom Wall 
for this chamber. The wall member 22 is Seated 
against the end member 3 and in this instance 
is in the form of a ring or washer Surrounding 
the boss 3a and forms a transverse botton Wall 
for the chamber 4. The wall members 2 and 
22 are resilient in character by reason of the fact 
that they are made of felted fibrous material, 
such as one of the materials mentioned above in 

The Wall new ' describing the body member . 
bers 2 and 22 preferably are also porous as well 
as resilient. 
The fibrous sleeve 29 and the fibrous wall men 

bers 2 and 22 are preferably, though not neces 
sarily, treated or impregnated with a waterproof 
ing material such as rubber Solution, Varnish, 
lacquer or the like. This material increases the 
resilient character of the sleeve 20 and the Wall 
members 2 and 22, and by rendering the sleeve 
20 and the wall member 2 substantially non 
absorbent and impervious to Water, the Screw 
will be protected from corrosion by water or other 
contaminating liquids carried by the exhaust 
fiuid. 

In accordance with another important fea 
ture of the present invention, the passages s 
of the end member 2 extend in an inclined re 
lation to the axis of the chamber Such that 
they will direct streams of the exhaust fluid 
against the inner Surface Ad at an oblique angle 
to this surface. This angle of impingement is 
shown in Figs. 2 and 4 as being an angle of ap 
proximately ten degrees. although it can be a 
smaller angle or can be a longe angle such aS 
the sixty degree angle shown in Figs. 6 and 8. 

The wall member of the inlet chamber 5 is 
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When the streams of exhaust fluid are directed 

against the inner surface 4d of the chamber 4 
in such an oblique angular relation they will be 
reflected by this surface at substantially the same 
angle. When thus reflected by the inner Surface 
4a, these streams or Substantial portions of these 

streams will impinge against the resilient deflec 
tor 20 formed by the cover surrounding the screw 
T. The streams or stream portions which thus 
impinge the deflector 20 will be deflected or re 
flected thereby and will again impinge against 
the inner surface 4a. This reflection of the 
streams back and forth between the inner Sur 
face 4a and the deflector 20 is represented by 
the directional lines 24 of Fig. 4. 
From the construction and functioning of the 

muffler as thus far described, it will be seen 
that the streams of exhaust fluid are directed 
into the tubular chamber 4 at one end thereof 
and reverberate back and forth between the Sur 
face 4a and the deflector 20 as the streams ad 
Vance along this chamber. This reverberation 
results in the numerous particles of the streams 
impinging against the surface i4a and the de 
flector 20 at numerous different points, and since 
the body member f and the deflector 20 are 
resilient in character, these inpingements will 
cause a substantial portion of the energy of the 
streams to be dissipated and this dissipation of 
energy produces a sound deadening effect. 
The exhaust fluid which is to be muffled or 

Silenced is usually discharged into the inlet 
chamber 5 with a substantial velocity and this 
causes a precussive impingement of Such fluid 
against the resilient end Wall 2 of this cham 
ber. This percussive impingement of the fluid 
against this resilient end wall causes a Substan 
tial portion of the noise producing energy of the 
fluid to be absorbed and dissipated at this point. 
Similarly, the streams of exhaust fluid which are 
directed into the main chamber 4 by the in 
clined passages 6 and are deflected back and 
forth between the Surface 4a and the deflector 
2) ultinately impinge against the resilient wall 
22 with a percussive action. This percussive en 
gagement of the streams against the resilient end 
Wall 22 results in another substantial portion of 
the energy of the streams being absorbed and dis 
sipated. Although the resilient end was 2. 
and 22 in the inlet and Silencing chambers 5 
and 4 serve an important purpose in absorbing 
and dissipating energy of the exhaust fluid, they 
can, however, be omitted if desired. 
Since the streams of exhaust fluid which are 

directed into the chamber 4 by the passages 6 
have considerable velocity and this chamber is 
a substantially closed chamber, a pressure will 
quickly build up in this chamber. The pressure 
thus formed in the chamber 4 will cause the 
exhaust fluid to pass through the minute pores 
or interstices of the body member to the at 
mosphere. This release of the exhaust fluid from 
the chamber f4 to atmosphere takes place as a 
diffused flow through the body member and 
results in a further absorption or dissipation of 
the energy of the exhaust fluid. 
In accordance with still another important 

feature of this invention, a turbulating means 
is provided in the inlet chamber 5 of the end 
member 2 and produces a highly turbulated con 
dition in the streams of exhaust fluid which are 
Supplied to the chamber 4 by the passages 6. 
In this instance the turbulating means is in the 
form of a small-mesh screen 25 through which 
the streams of exhaust fluid are directed. A 
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thirty mesh per inch screen made of wire ten 
thousandths of an inch in diameter has been 
found to be very satisfactory for this turbulating 
means, but various other forms of Screens Or tur 
bulating means could be employed. It is an im 
portant feature of this turbulating means that 
the streams of fluid which are directed through 
the screen by the passages 6 are directed there 
through at an oblique angle to the plane of the 
screen. This is important because it increaSeS 
the turbulating effect of the Screen during the 
passage of the streams therethrough. 
The turbulating effect produced on the streams 

of exhaust fluid by the screen 25 results in a Con 
dition in which numerous different portions of 
each stream have rapid Swirling or eddying move 
ments and the action of the screen in producing 
these rapid swirling movements of the strean 
particles also dissipates some of the energy of the 
streams. The turbulated condition of the 
streams of exhaust fluid results, in part, from a 
diffusion of the fluid by its passage through the 
numerous small openings of the Screen and, in 
part, from the fact that the velocity fow of the 
fluid past the numerous small wires of the Screen 
creates a partial vacuum in back of these Wires 
and the tendency for a flow of the various strean 
portions into these partially evacuated Spaces 
produces the turbulated condition of the rapidly 
swirling or eddying movements of the individual 
stream particles. Since the passages 6 extend 
at an oblique angle to the screen 25 and have 
truncated inlet ends 6a across which the Screen 
extends, a much larger number of screen open 
ings will be traversed by the streams and a larger 
number of the Wires of the Screen Will be effec 
tive in producing the partially evacuated spaces 
which contribute to the formation of the above 
mentioned Swirling and eddying movements of 
the stream particles. 
When the turbulated streams of the passages 
6 are directed into the chamber 4, a relatively 

Sudden expansion of the streams takes place with 
the result that the swirling stream particles gy 
rate in generally circular paths of progressively 
increasing size. This results in a distribution of 
the Swirling stream particles such that these 
particles impinge against a very large number of 
different portions of the inner surface 4a and 
expend their energy against the resilient body 
member ff. In addition to the impingement of 
these stream particles against the inner Sur 
face 4d of the resilient body member , the 
particles of one stream will repeatedly impinge 
against particles of another stream and this con 
dition of conflict between the streams results in 
a substantial portion of the energy of one stream 
being dissipated in counteracting the energy of 
afhother Stream. 
This expansion of the turbulated streams in 

the chamber 4 and the conflicting condition re 
sulting therefrom between the different streams, 
is illustrated diagrammatically in Fig. 5. In 
this view the dotted circles 6b represent the lo 
cation of the discharge ends of the passages 6 
and the numerous full line circles 27 of pro 
gressively increasing diameter surrounding the 
dotted circles 6 represent the paths of the swirl 
ing or gyrating stream particles. It should be 
understood also that these swirling stream par 
ticles also impinge against the resilient deflector 
20 and reverberate back and forth between the 
inner wall 4a and the deflector, as represented 
by the lines 24 of Fig. 4, and may ultimately im 
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8 
pinge against the resilient wall member 22 and 
be reflected thereby, 
The muffler O can be applied to the exhaust 

opening of a pressure fluid cylinder or tool in any 
Suitable way which will cause the exhaust fluid 
to be discharged directly into the inlet chamber 
f5. In this instance the end member 2 is pro 
Vided with a stem 2a having a threaded portion 
28 adapted to be screwed into an internally 
threaded exhaust outlet. In some cases it may 
be desirable to connect the muffler f0 with the 
exhaust outlet by means of a pipe 29 and in that 
case the threaded stem portion 28 can be con 
nected with the pipe by means of a coupling 30. 
The inlet chamber 5 has a diameter which is 
Somewhat larger than the diameter of the ex 
haust outlet or pipe with which the muffler O is 
connected So that the inlet chamber will serve 
as an expansion chamber in which some expan 
Sion of the exhaust fluid will take place for dis 
Sipating a part of its pressure and energy. 
Another feature of importance in the present 

invention is the provision of numerous minute 
resilient diaphragms 25a against which the ex 
haust fluid acts and dissipates a substantial por 
tion of its energy. In this instance these dia 
phragms are located in the inlet chamber 5 and 
form a Substantial portion of the wall thereof. 
The diaphragms 25a are obtained by dipping 
Ol' otherwise treating the upper portion of the 
Screen 25 with film-forming liquid. A rubber ce 
ment Or a solution of rubber dissolved in a suit 
able liquid vehicle such as benzine has been 
found very Satisfactory, although other suitable 
film-forming liquids could be used such as var 
nish, inseed oil, paint or the like. 
When the Screen 25 is coated with the film 

forming material, this material forms numerous 
minute diaphragms 25a extending across the 
Screen Cpenings as shown in Fig. 9. After the 
film-forming material has dried on the screen 
the diaphragms 25a are highly resilient or elas 
tic in character and form a resilient inner wall 
for the inlet chamber 5. When the exhaust 
fluid is discharged into the inlet chamber 5 it 
produces a pressure therein which acts against 
and deflects these minute diaphragms and, in so 
doing, the exhaust fluid expends a substantial 
portion of its energy which would otherwise pro 
duce noise. 

It should also be explained that the engage 
ment of the end members 2 and 3 with the body 
member f f should be such as to form a seal 
therebetween. In this instance the seal is formed 
by providing each of the end members with a 
Wedge-shaped annular ridge 3 which is in 
dented into the end of the member ?il, as shown 
in Fig. 2 of the drawings. To prevent relative 
rotation between the body member and the 
end members f2 and 3, each of the latter is 
provided with substantially radially extending 
Wedge-shaped projections 32 which are also in 
dented into the ends of the body member. If 
desired, a Suitable glue or cement can also be 
used in forming the seal between the end mem 
bers and the body member . 
From the foregoing detailed description of 

the improved muffler f0, it will be seen that when 
a stream of exhaust fluid is discharged into the 
inlet chamber 5 a partial expansion of the ex 
haust fluid will take place by reason of the fact 
that the inlet chamber is of a larger diameter 
than the passage of the pipe 29 or exhaust Open 
ing with which the muffler is connected. This 
expansion of the exhaust fluid results in a partial 
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dissipation of the pressure and energy thereof 
and a corresponding partial muffling of the ex 
haust noises. The stream of exhaust fluid enter 
ing the inlet chamber 5 also impinges direct 
ly against the resilient end wall member 2 with 
the above-mentioned percussive action and this 
impingement results in another portion of the 
energy of the stream being dissipated at this 
point. The exhaust fiuid also acts against and 
deflects the minute diaphragms 25a, as explained 
above, and thus expends another substantial por 
tion of its energy. 
The stream of exhaust fluid causes pressure to 

build up quickly in the inlet chamber 5 and 
since the only outlet for the fluid is through the 
passages 6, the main stream will be subdivided 
into these Smaller streams which must neces 
Sarily flow through the portions of the Screen 
25 which overlie the inlet ends 6a of these 
passages. The flow of these Smaller streams 
through the screen 25 at an oblique angle to 
the plane of the screen produces the above ex 
plained turbulating effect in these smaller 
streams. The flow of the exhaust, fluid through 
the screen 25 also absorbs a substantial portion 
of the energy of the fluid in producing the dif 
fused and turbulated condition explained above. 
When the turbulated Streams are discharged 

into the main expansion and silencing chamber 
4 by the passages S, they impinge against the 

inner surface 4d. at an oblique angle to pro 
duce the reverberation explained above and, in 
addition, the expanding and SWirling effect in 
the streams themselves results in the various 
Stream particles thereof impinging against nu 
merous different portions of the Surface 4a and 
of the deflector 20 and also against the resilient 
end Wall member 22. These impingements and 
the impingements of the particles of one stream 
against the particles of another stream result in 
the dissipation of a great deal of the energy 
of the exhaust fuid. As previously mentioned 
herein, the discharge of the exhaust fluid into 
the chamber 4 quickly creates a pressure there 
in which causes the diffused flow of the fluid 
through the pores of the body member to the 
atmosphere. This diffused flow further expands 
the exhaust fluid and dissipates energy remain 
ing therein and by the time that the fiuid reaches 
the atmosphere substantially all of its pressure 
and noise producing energy has been absorbed 
or dissipated and the release of the fluid to at 
mosphere takes place in a substantially noise 
less manner. 

Figs. 6, 7 and 8 of the drawings show a modi 
fied form of muffler 32 which is generally simi 
lar to the muffler 0 and embodies the same gen 
eral features. In the modified muffler 32 the end 
members 2 and 3 are connected by tie rods 
34 disposed in circumferentially spaced relation 
around the outside of the body members in 
Stead of by a connecting means extending 
through the silencing chamber. It will also be 
noted that in the modified muffler there are eight 
of the passages 6 and they are inclined to the 
vertical axis at an angle of approximately sixty 
degrees which results in the turbulated streams 
of exhaust fluid being discharged into the silenc 
ing chamber 4 so that they impinge the inner 
side wall 4a at an angle which will cause a 
criss-cross reverberation of the streams in the 
silencing chamber, as represented by the di 
rectional lines 35 of Fig. 8. By arranging the paS 
sages 6 in the angular relation here shown, a 
steeper angle of impingement is obtained for the 
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10 
streams striking the surface i4a and results in 
a larger number of reverberations for the streams 
before they reach the resilient end wall mem." 
ber 22 and thus a greater conflict between the 
particles of the different streams. In other re 
spects the modified muffler 32 is similar to the 
muffler 0 and functions in a similar manner 
and the same reference characters have been ap 
plied to corresponding parts. 
From the foregoing description and the ac 

companying drawings it will now be understood 
that this invention provides a novel muffler con 
struction for silencing the noises of a preSSure 
fluid exhaust and in which the pressure and 
noise producing energy of the exhaust fluid is 
effectively absorbed or dissipated. It will be 
understood further that the improved muffler 
requires only a very small number of parts which 
can be economically manufactured and aSSem 
bled. When the muffler herein disclosed is con 
structed so as to have a suitable size relation 
ship to the pressure and volume of the pressure 
fluid exhaust which it is to handle, the muffler 
has an expansion ratio for the fluid on the Order 
of 1:175 and this is very effective in eliminating 
exhaust noise, 
Although the novel muffler of this invention 

has been disclosed herein to a detailed extent, 
it will be understood of course that the inven 
tion is not to be regarded as being correspond 
ingly limited in scope but includes all changes 
and modifications coming within the terms of 
the claims hereof. 

Having thus described my invention, I claim: 
1. A muffler for Silencing pressure fluid exhaust 

noises comprising, a porous tubular member, 
closure members cooperating With the ends of 
said tubular member to form a substantially 
closed chann her, One of Said closure members 
having an inlet means therein to which exhaust 
pressure fiuid is adapted to be supplied and 
passage means connecting said inlet means with 
Said closed chamber for directing a plurality 
of streams of the exhaust pressure fluid into the 
latter, Said paSSage means comprising a plurality 
of passages extending axially and outwardly in 
inclined relation to the inner Surface of said 
tubular member and adapted to direct said 
streams against Said inner surface at an oblique 
angle to cause reverberation of the streams in 
Criss-croSS conflicting relation in said chamber, 
a resilient fibrous member forming a transverse 
end wall at the inner end of said inlet means 
and against Which the exhaust pressure fluid 
being Supplied to Said inlet means impinges, a 
Small-nesh Screen disposed relative to Said 
paSSage means to require the exhaust pressure 
fluid of Said streams to flow through the screen 
at an oblique angle to the plane of the screen, 
and a resilient fibrous member adjacent the 
other closure member and forming a transverse 
end wall for said closed chamber, said porous 
tubular member having numerous small passages 
therein providing the Sole path for the escape 
of the exhaust pressure fluid from said closed 
chamber to atmosphere. 

2. A muffler for Silencing pressure fluid exhaust 
noises comprising, a porous tubular member, 
closure members cooperating With the ends of 
said tubular member to form a substantially 
closed chamber, connecting means connecting 
said closure members and disposed substantially 
centrally and axially of Said porous tubular 
member, one of Said closure members having 
an inlet means therein to which exhaust pres 
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Sure fluid is adapted to be Supplied and paSSage 
means connecting said inlet means with said 
closed chamber for directing a plurality of 
streams of the exhaust pressure fluid into the 
latter, said passage means comprising a plurality 
of passages extending axially and outwardly in 
inclined relation to the inner surface of Said 
tubular member and adapted to direct Said 
streams against said inner surface at an oblique 
angle to cause reverberation of the Streams in 
criss-cross conflicting relation in said chamber, 
a resilient fibrous member forming a transverse 
end Wall at the inner end of said inlet means and 
against which the exhaust pressure fluid being 
supplied to said inlet means impinges, a Small 
mesh screen disposed relative to Said passage 
means to require the exhaust pressure fluid of 
said streams to flow through the Screen at an 
oblique angle to the plane of the Screen, and 
a resilient fibrous member adjacent the other 
closure member and forming a transverse end 
wall for said closed chamber, said porous tubular 
member having numerous Small passages therein. 
providing the sole path for the escape of the 
exhaust pressure fluid from Said closed chamber 
to atmosphere. 

3. In a muffler of the character described, Wall 
means defining an elongated tubular silencing 
chamber having inlet means at one end thereof 
for pressure fluid exhaust and also having re 
stricted outlet passage means, said inlet means 
comprising a plurality of inlet passages Com 
municating with said chamber at one end thereof 
and at substantially opposed points located on 
opposite sides of the axis of said chamber and 
a small-mesh screen at said inlet means ex 
tending across Said inlet passages, Said inlet paS 
sages being disposed such that they extend at an 
oblique angle relation to the plane of Said Screen 
and also extend toward Said Wall means at an 
oblique angle relation thereto, Said inlet paSSageS 
being adapted to direct said exhaust fluid through 
said screen at Said oblique angle relation to pro 
duce turbulated streams and to direct said tur 
bulated streams into Said chamber and against 
the inner surface of said Wall means at Said 
oblique angle relation for causing conflicting por 
tions of Said turbulated streams to absorb energy 
from each other with portions of Said turbulated 
streams reverberating in said chamber in criss 
croSS relation. 

() 
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4. A muffler comprising, a pair of end mem 

bers, a tubular porous member formed of felted 
flbrous material and extending between said end 
members to define therewith a silencing cham 
ber, one of said end members having an inlet 
for receiving pressure fluid exhaust and a plu 
rality of passages connecting said inlet with said 
chamber and adapted to direct streams of the 
exhaust fluid into the latter, said passages being 
located at Substantially opposed points on op 
posite sides of the axis of said tubular member 
and extending axially and outwardly in a direc 
tion inclined to the inner Surface of said tubular 
member Such that said streams impinge against 
said inner Surface at an oblique angle thereto 
and reverberate in criss-cross conflicting relation 
in Said chamber, the pores of said tubular mem 
ber providing numerous small outlet passages 
for a diffused flow of exhaust fuid therethrough 
and constituting the sole outlet passage means 
of said chamber, and a cushioning transverse 
end wall for said chamber formed of felted 
fibrous material located adjacent the other of 
said end members. 

STEPHEN J. GIBEL. 

REFERENCES CTED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Nanne Date 
166,910 White ------------ Aug. 17, 1875 
722,567 Crawford ---------- Mar. 10, 1903 
821,828 Phelps ------------ May 29, 1906 
822,127 Hufnagel --------- May 29, 1906 

1,229,434 Flockhart -------- June 12, 1917 
1,351,122 Paulson ------------ Aug. 31, 1920 
1484,526 O'Connor ---------- Feb. 19, 1924 
2,000,806 White -------------- May 7, 1935 
2,029,441 Parkinson ---------- Feb. 4, 1936 
2,030,157 Schlenker -------- Feb. 11, 1936 
2,065,343 Moore ------------ Dec. 22, 1936 
2,157,115 Cornell ------------ May 9, 1939 
2,392,559 Varma -------------- Jan. 8, 1946 

FOREIGN PATENTS 
Nunnber Country Date 

10,047 Great Britain ------ June 13, 1891 
18,155 Great Britain ------ Aug. 22, 1904 

511919 Germany ---------- Mar. 29, 1929 


