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‘My present invention relates to the general art 
.ofimul?ers such as are used ‘for silencing the pul 
sating exhaust of gases under pressure produced 
by the various types of internal combustion en 
gines, pneumatic motors, tools, machine guns, 
and the like. More speci?cally. my invention re 
lates :toa vortical mu?‘ling device. 

‘In the construction or" mu?iers andsilencing 
devices for gases ‘under pressure, many con?ict 
ing theories have been employed as the basis of 
:design. ‘The outstanding requirement for such 
service is that the muffler be relatively small in 
size and, particularly, that it builds up, in the 
case ‘of internal combustion engines, the least 
possible vpressureon the exhaust gases, for such 
:pressure is, in effect, a loss of-e?iciency. It has 
long been customary to provide against such 
velossesiin racing cars, racing motor boats, and the 
‘like, by discarding the silencing devices entirely. 

:It visbelieved that I have, in my present design, 
.overcome many of the faults inherent in prior 
‘mu'?ler construction. 
iMy mu?ier consists essentially of a chamber 

‘large enough to ‘contain the exhaust product 
from a pluralityof successive explosions. These 
:gases are caused to circulate, or revolve, in a 
chamber having :an outer wall substantially cir 
cular in .form. This is accomplished by having 
the gases v.enterthe chamber on a tangent .to the 
periphery thereof. .In this manner the gases are 
\kept moving at .highspeed and each successive 
‘exhaust impulse .adds further impetus to the 
speeding gases, :so that the initial force of the 
exhaust gases, instead of being liberated to pro 
duce .the vusual report, which is a result of the 
pulsating pressures in the exhaust line, will be 
caused to revolve at high speed much as a fly 
wheel, attached to an internal combustion en 
gine, revolves. Each successive explosion tends 
to accelerate the movement of the gases which 
have tended to slow up during the brief interval 
between explosions. Means are further provided 
for drawing the exhaust gases out of the exhaust 
chamber in a steady stream, so that the dis 
charge from the mu?‘l'er is, in effect, a steady, 
continuous ?ow of gas. This flow of gas is re 
leased without the usual report so: common when 
exposions are emitted as successive discharges. 
With) my present arrangement the condition 
causing such reports does not exist; this condi 
tion is, namely, the continual building up of 
reoccurring pressurles which expels the gases 
from the outlet leaving successive voids which, 
in turn, rapidly ?ll with air. 
Other and more speci?c objects will be appar 
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ent from the following description taken in con 
nection with the accompanying drawings,wherein 

Figure 1 is a perspective view showing a muffler 
made after the teachings of my present inven 
tion. 
Figure v2 is a longitudinal, sectional view 

through my mu?ler taken along the line 2-—2 of 
Figure 3. 
Figure 3 is a typical cross-sectional view 

through the muffler of Figure 1. 
Figure 4 is a view showing a modi?ed con 

struction of the mu?ier shown in Figures 1, 2, 
and 3. 
Figure 5 is an elevation of the mu?ler shown 

in Figure 4, certain parts being broken away and ' 
shown in section. 
Figure 6 is .a perspective view showing in gen 

eral the application of my principles to a mu?ier 
suitable for a radially disposed engine, such as 
is used ‘on airplanes and coming into more gen 
eral use on rail~coaches, and the like. 
Referring [to the drawings, throughout which 

like reference ‘characters indicate like parts, 8 
designates thesupporting flange for my mu?ler. 
This must ‘of necessity be made of a shape and 
size to ?t the exhaust opening of the motor, or 
equipment, with ‘which my mu?ier is used. It is 
provided with .theexhaust inlet opening 10 which 
should be of a size to admit the gases freely to 
the ‘mu?ler body. While the exact construction 
“of my mu?‘ler will vary in .accordance with the 
installation requirements I ?nd a convenient 
method of making it is to provide two end plates 
as 12 and ‘M '-which are grooved on their inner 
faces in. such a way as toaccommodate the outer 
shell 16, the intake passage i8, and the exhaust 
scoop arrangement 20. A discharge tube 22, 
substantially concentric with the scoop member 
20, is provided so that the exhaust may be led off 
to: the desired discharge point. This may be 
under water in the case of a marine engine; to 
the rear of the fuselage in the case of an air 
plane; and- to the rear of an automobile. 
In Figures 4 and 5 I have shown an alternate 

arrangement in which the scoop member 24 is 
disposed on the periphery of the exhaust cham 
ber. In this instance it will be understood that 
the discharge opening 26 should be somewhat 
reduced in size from the discharge opening 21 
of the form shown in Figures 1, 2, and 3, in View 
of the fact that for corresponding sizes the pres 
sure will be less at the center than at the outside. 

In Figure 6 I have indicated another form of 
construction which would adapt my present ar 
rangement to the radial type motor where it 
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might not be convenient to collect the exhaust 
from the various cylinders and lead them into a 
common duct which would communicate with 
the intake opening it! of the muffler proper. In 
this modi?cation the scoop tube arrangement 30 
may be on the inside after the showing somewhat 
of Figure 3 or on the outside as indicated in the 
form shown in Figure 4. In some instances, 
however, installation requirements will of neces 
sity indicate the form shown in Figure 6. Here 
a plurality of exhaust pipes 32 are led into an 
annular chamber so as to circulate the exhaust 
gases around the annular chamber, thus follow 
ing the principles of my device in which the ex 
haust gases themselves are propelled around in 
side of the chamber to, in effect, produce a fly 
wheel action. 

Method of operation 
In operating my device it will be noted that 

there is no tortuous path for the exhaust gases 
to traverse in going through the muiiier; as a 
consequence the motor working at low speed and 
particularly in starting is not operating against 
any back pressure. As the exhaust discharge 
gains in frequency the gases begin to revolve 
within the exhaust chamber as indicated by ar 
rows 35 and they are maintained in high speed 
rotation by the succession of xhaust discharges. 

In designing a muiiier for a certain motor it 
should be kept in mind that the exhaust chamber 
should be of sufficient size to accommodate sev 
eral exhaust impulses so that the succeeding im 
pulses will not tend appreciably to increase the 
pressure within the exhaust chamber and the 
gases will be traveling at substantially the same 
speed at winch they are being discharged from 
the motor, or other device. The discharge from 
the exhaust chamber is accomplished by provid 
ing a scoop, as is illustrated in Figures 3, 4, and 
6. This consists of a lip which provides the re 
stricted discharge openings as 25, 2?, and 38. 
Here a steady stream of exhaust gases are de 
?ected from the rapidly revolving mass of exhaust 
gases and issues, with preferably a whirling 
movement, out through the exhaust discharge 
pipe 22. This whirling action tends to provide 
a more constant speed of travel for the exhaust 
gases and assists in their silent discharge. 
The stationary scoop 26, 21, or 38, opposed to 

the rapidly rotating gases has relatively the same 
action as if the scoop were mechanically moved 
or revolved in a stationary gaseous medium. It 
is thus analogous to a turbine and, utilizing the 
kinetic energy of the rapidly rotating exhaust 
gases tends to pump the gases from the exhaust 
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chamber in a uniform stream and thus reduce 
the pressure in the exhaust chamber. When so 
operated it has been found also that there is ac 
tually a decided suction action at certain phases 
of the operating cycle. Each successive impulse 
imparts a certain amount of its kinetic energy 
to the moving column of gases, then during the 
period of decreased pressure, between exhaust 
impulses, the rapidly ?owing gas carries on by 
virtue of its inertia, tending to draw out of the 
exhaust chamber a goodly portion of the gases 
contained therein. Experience has proved that 
with the proper proportioning of passageway, 
namely, the jet like arrangement of passageway 
i8 balanced against the restricted openings, as 

21, or 38, a mui?er is produced with no ap 
preciable back pressure. This characteristic adds 
in a marked degree to the smooth, quiet opera 
tion of the prime mover with no noticeable loss 
of power due to the balancing of the mean ef 
fective pressures by the pressure built up within 
the muffler. Such action, of course, is a net loss; 
and if this loss can be reduced appreciably, the 
actual power output of the unit in question is in 
creased. 
The foregoing description and the accompany 

ing drawings are believed to clearly disclose a 
preferred embodiment of my invention but it will 
be understood that this disclosure is merely illus 
trative and that such changes in the invention 
can be made as are fairly within the scope and 
spirit of the following claims. 

I claim: 
1. In a muf?ing device, the combination with a 

substantially cylindrical casing having a tan 
gentially disposed inlet duct for introducing gas 
under pressure against an inner wall of said cas 
ing, of a substantially concentric interior wall 
forming a separate discharge chamber having 
an outlet therefrom, said interior wall having a 
lengitudinally extending restricted opening 
therethrough, the wall-ends forming said open 
ing being overlapped with the outer wall-end pro 
jecting into the exhaust chamber, to form a scoop 
facing the path of movement of said gas. 

2. In a muiilerhaving a cylindrical expansion 
chamber, means for introducing gas under pres 
sure tangentially against an inner wall of said 
chamber, said chamber having a restricted ex 
haust port in its wall, and a scoop located at said 
port extending slightly into the whirling gases 
in said chamber at an angle opposed to the di 
rection oi rotation of such gases. ' 

KENNETH P. DURHAM. 
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