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2 Clains. 

My invention relates to exhaust devices for 
internal combustion engines and has for an ob 
ject to provide a device winereby a high degree 
of evacuation of exhaust gases from the cylinderS 

5 of the engine can be procured. 
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An object of the invention resides in providing 
an exhaust device whereby the noise caused by 
detonation may be greatly reduced. 
An object of the invention resides in provid 

ing a device whereby kinetic energy of the mov 
ing exhaust gas may be imparted to a maSS of 
fluid and subsequently utilized to accelerate the 
movement of the exhaust gas. 
Another object of the invention resides in pro 

viding a device in which an appreciable reduc 
tion in back pressure or Suction in the cylinderS 
can be produced. 
An object of the invention resides in provid 

ing a conduit forming a main paSSageWay for 
exhaust gases and in providing a second conduit 
by-passing a portion of said first named conduit 
and discharging back into Said first named 
conduit. 
A feature of the invention resides in providing 

one of said conduits with a nozzle adapted to 
discharge into the other so as to cause a Suction 
within the other conduit to increase the flow of 
exhaust gases therethrough. 
An object of the invention resides in providing 

a chamber in which a portion of the exhaust 
gases may be discharged and stored, Said cham 
ber having a discharge outlet for Subsequently 
discharging the stored gases into the discharge 
conduit when the velocity of the gases in the 
discharge conduit is leSSened. 
A still further object of the invention resides 

in concentrically disposing the nozzle and the 
conduit into which it discharges So as to cause 
a suction through either thereof, Upon the rapid 
flow of exhaust gas through the other. 
Another object of the invention resides in ulti 

lizing the exhaust device with internal combus 
tion engines having a plurality of Cylinders 
arranged with overlapping periods of exhaust. 
Other objects of the invention reside in the 

novel combination and arrangement of parts and 
in the details of construction hereinafter illus 
trated and/or described. 
In the drawings: 
Fig. 1 is a longitudinal sectional view of a 

muffler illustrating an embodiment of my in 
vention. 

Fig. 2 is a cross sectional view taken on line 
2-2 of Fig. 1. 

Fig. 3 is a view similar to Fig. 1 of a modifica 
tion of the invention. 

Fig. 4 is a cross sectional view taken on line 
4-4 of Fig. 3. 

Fig. 5 is a fragmentary sectional view showing 
a still different form of the invention. 
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Fig. 6 is a croSS Sectional view taken on line 
6-6 of Fig. 5. 

Fig. 7 is a longitudinal Sectional View of Still 
another form of muffler. 

Fig. 8 is a Sectional view taken on line 8-8 
of Fig. 7. 

Fig. 9 is a view Similar to Fig. 7 of Still another 
form of the invention. 

Fig. 10 is a cross sectional view taken on line 
10-10 of Fig. 9. 

Fig. 11 is a cross Sectional view taken on line 
11-il of Fig. 9. 
One form of my invention is illustrated in de 

tail in Fig. 1 and comprises an outer case or Shell 
70, which is cylindrical in foln and which is con 
structed with in Wardly turned ends 71 and 72. 
The structure forming the ends 71 and 72 may be 
spun out of the metal of shell 70 or the Sarine 
may be constructed separately and attached 
thereto as by welding or in any other suitable 
mainner. To the center of the inturned portion 
of the shell 72 is connected an intake pipe '73, 
which is constructed with a flange 74 whereby 
the same may be connected to the flange 33 of 
the exhaust manifold or exhaust pipe of an in 
ternal combustion eingine. The pipe 73 discharges 
centrally into the interiol of the shell 70. At the 
in turned portion 71 of the shell 70 is provided 
an outlet or exhaust pipe '75, Which is concern 
trically disposed relative to the pipe 73 and the 
Shell 70. Within the interior of the shell 70 is 
provided a tubular member 76, which in the form 
of the invention shown in Fig. 1, is constructed 
of gradually decreasing thickness and of grad 
ually increasing internal diameter past the medial 
point thereof. This tubular member may be con 
structed of sheet metal Or may be made Solid. 
In the former case, an outer tube 77 is employed, 
which has connected to it, an inner tube 78 of 
suitable diameter and spaced therefrom to give 
the desired thickness to the composite Stiruc 
ture. The ends of the two tubes are turned to 
Ward each other as indicated at 79 and 81 and 
Welded or otherwise Secured together. The por 
tion of the tube 78, beyond the center thereof, 
which I have indicated at 80, flares gradually 
outwardly to provide an enlargiment at the ex 
treme end thereof. 
As Will be seen from Fig. 1, the tubular member 

76 is somewhat shorter than the shell 70 and is 
also of lesser diameter to cause the Sanhe to be 
come spaced from the walls of Said shell. The 
tubular member 76 is held in place Within the 
shell 70 through a number of radial fins 82, which 
may be welded to the outer tube 77 of Said tubul 
lar member and the shell 70. These fins hold 
the tubular member 76 in position both in a radial 
as well as in a longitudinal direction. By means 
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2 
of the construction illustrated, a central passage 
way 83 is formed through the member 76, which 
is directly in communication with the inlet pipe 
73 and the outlet or exhaust pipe 75 of the de 
vice. Another passageway 84 is also formed, 
Which is annular in for in and which is disposed 
between the tubular member 75 and the Shell iO. 
This passageway curves about the two ends 79 
and 81 of the tubular nonber 6 as indicated 
at 85 and 86 to bring said passageway in con 
In Uinication at both ends with the nain paSSage 
way through the mufier. It will be noted that 
the passageway 73 is more or less direct between 
the inlet aid outlet While the passageWay 84 is 
circuitous and by-passes the passageway 83. It 
Will also be noted that the passageway 84 dis 
charges back into the passageway 83 in the di 
rection of travel of the gases therethrough. 
The device shown in Fig. 1 operates as foll 

lows: When the exhaust gas passes through the 
pipe 73, which as illustrated, functions as a 
nozzie, the kinetic energy of such gas is trans 
ferred to the mass of gas within the passage 
way 83. The velocity of the gas in this passage 
way is hence increased, the gas travelling in a 
direction opposite to that of the gas in the pas 
Sageway 83. As the exhaust gas passes through 
the pipe '73, a suction is created in the outlet 85 
of passageway 84, which causes the gas within 
said passageway to be drawn into the stream of 
gas leaving the nozzle Or pipe '73. As the gas 
leaves this pipe, the sanne expands and follows 
along the inner Surface of tile tubular member 
76. A portion of this gas passes directly out 
Wardly through the exhaust pipe '75, where the 
Sainne naay be delivered to the atmosphere or dis 
charged from the Inuffiel' as desired. Another 
portion of the exhaust gas enters the passage 
way 84 through the curved inlet 88 thereof, due 
to the kinetic energy imparted to the same from 
the velocity of the gas travelling in nozzle 73 and 
in response to the Suction created at said nozzle. 
The impelling of the flow of gas in the passage 
way 84 continues as long as the Velocity of the 
gases leaving the nozzle 73 is relatively high, 
though of course the gas in passageway 84 is at 
all times in motion. AS Soon as the velocity of 
the gas entering the paSSageWay 83 becomes re 
duced, the kinetic energy of the moving gas in 
the passageway 84 aids in maintaining the dying 
Speed of gas flowing in the passageways 83 and 
84. This, however, occurS at a time when the 
velocity of the gas tihirough the nozzle 73 is a 
mininum. This causes the introduction of the 
exhaust gases into the main passageway from 
the auxiliary passageway when the Velocity of gas 
delivered by tha manifold is a mininuin. By 
neans Of the auxiliary gaS paSSageWay, a more Or 
less unifornn flow of gas from the exhaust pipe 
75 results than Would be the case were the engine 
directly exhausted into Said pipe. At the Sanhe 
tine, an appreciable reduction in noise is brought 
about. 

If desired, the tubular member 76 may be con 
structed of a single sheet of material and of 
uniform thickness as illustrated in Fig. 9. Also 
a plurality of unitS aS shown in Fig. 9 may be 
employed, each one assisting in further reduc 
iing the noise of the engine and in further mak 
ing the flow of exhaust gases from the engine 
more uniforn. The device shown in Fig. 9 Con 
sists of three sections, 87, 88 and 89, which are 
arranged in Series. All of these Sections being 
identical in construction, only the section 87 
will be described. This section comprises an 

1,984,707 
Outer shell 90, similar to the Shell 70, Which is 
formed with inturned ends 91 and 92, similar to 
the ends 71 and 72 of the other form of the 
invention. Within the interior of the shell 87 
is disposed a tubular member 93 of uniform thick 
ness and diameter, which is spaced from the 
walls of the shell 87 and is shorter than said shell 
to cause the ends thereof to terminate Short Of 
the inturned ends 91 and 92 of the shell 90. 
This tubular member is held in position. Within 
Said shell through fins 94, Similar to the fins 
82. At the end 9 of the shell 90 is provided 
an inlet pipe 95, which is secured to said shell 
and which Serves to direct the exhaust gases into 
the muffler proper. At the other end of the shell 
87 is provided an exhaust or outlet pipe 96, which 
is coninected both to the end 92 of the shell 
90 of section 87 and to the corresponding end 
91 of the adjoining section 88. This pipe serves 
as an Outlet for the Section 87 and at the Sane 
time serves as an inlet for the Section 88. Sec 
tions 88 and 89 are constructed identically the 
same as the section 87, except that the same are 
progressively shorter in length. The sections 88 
and 89 are connected together through a conduit, 
97 similar to the conduit 96, while an outlet for 
the entire muffler, indicated at 98, is connected 
to the end 92 of Section 89. 
The operation of the device shown in Fig. 9 

is identically the Sairie as that illustrated it. Fig. 
1. A portion of tie exhaust gases entering the 
muffler through the pipe 95 enters a passageway 
99 in Section 87. A part of it passes thirough the 
conduit 96 and into a similar passageway 100 in 
Section 88. The remainder of it passes through 
an annular space 101 between tubular member 
93 and shell 90 of section 89. The exhaust gas 
entering this passageway is discharged back into 
the passageway 99, where the same finally es 
capes from the passageway 99 and into the pas 
sageway 100, through the conduit 96. The gas 
entering this passageWay Similarly divides, Oile 
part passing through conduit 97 and into passage 
Way 102 in Section 98. Another part of the ex 
haust gases entering Section 38 through conduit 
96 passes through an annular Space 103, where the 
same is discharged into the passageway 100. The 
same procedure occurs in Section 89 where part 
of the gas is discharged from the device through 
conduit 98 and the remainder is discharged into 
the passageway 104 where it subsequently enters 
passageway 102 and finally leaves the muffler 
through the same exhaust pipe. With a device 
constructed in accordance with Fig. 9, practi 
cally all of the noise of the exhaust is elimi 
nated. The exhaust leaving the device flows at 
a uniform rate of speed. At the same time, the 
performance of the engine is greatly improved, 
due to the suction created in the various cham 
bers from the nozzle action of the device. An 
evacuation of the gas in the cylinderS is pro 
duced, which increases the efficiency of the en 
gine and the ultimate performance of the same. 
Where the tubular member is constructed of 

a single sheet of material of uniform thickness, 
a spreader 105 may be employed in the inlet pipe 
95, as best shown in FigS. 9 and 10. This spread 
er causes a more uniform distribution of the ex 
haust gases between the two paSSageWays. Where 
a number of sections are used in the muffler, the 
same may be connected together through flaring 
conduits, such as illustrated in Fig. 9, which 
Serve a similar purpose to the Spreader 105. 
In Fig. 7, I have shown a form of the inven 

tion in which the main and auxiliary passage 
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Ways are reversed. The device illustrated con 
sists of three sections 117, 118 and 119, which 
are Substantially identical in construction. Only 
Section 17 will be described in detail. An Outer 
Shell 106 is again employed, together with a 
tubular member 107. Deflectors 108 and 109 are 
employed at the ends of the tubular member 107, 
which form the two passageways 110 and 111 of 
the device. An outlet pipe 115 is connected to 
the section 117, while an inlet pipe 116 is con 
nected to section 119. The gas passes first into 
the passageway 110 where the same may leave 
section 117 of the muffler through an annular 
space 112, Surrounding the deflector 109. The 
balance of the gas flows about the end passage 
way 113 and into the passageway 111 within the 
interior of the tubular member 107. The gas 
then flows along the passageway 111 therein and 
is discharged through another end passageway 
114 into the main passageway 110. The Same 
flow occurs through the other Sections of the 
muffler, the gas finally leaving the muffler through 
the outlet pipe 115. 
In the description of my invention, I have 

described the muffler as constructed with a single 
auxiliary passageway. If desired, several aux 
iliary passageways may be employed. In Fig. 3 I 
have shown a device having one main air paS 
sageway and two auxiliary air passageways. This 
device consists of two sections 218 and 219, Which 
are substantially identical in construction. The 
section 218 consists of an outer shell 120 and is 
provided with two spaced tubular members 121 
and 122 concentrically disposed within the Same. 
These members are held in proper Spaced rela 
tion through fins 123 as in the other forms of the 
invention. An inlet pipe 124, connected to the 
inturned end 125 of the shell 120 discharges into 
the annular space 126 between the tWO tubular 
members 121 and 122. Deflectors 127 and 128, 
Similar to the defiectors 108 and 109 direct a 
portion of the incoming gas into the interior 
passageway 130 within the inner tubular mem 
ber 122. In operation, the incoming gas enters 
passageway 126 where the same divides in three 
parts. A portion of the gas passes through an 
annular outlet passageway 131 between the two 
Sections 218 and 219 and into the Section 219 of 
the muffler. Another part passes about the curved 
inlet 132 and into an annular passageway 133 be 
tween the outer shell and the outer tubular mem 
ber where the same is discharged back again into 
the passageway 126. Still another portion of the 
gas passes through a curved paSSageWay i34 
formed by the deflector 128 and into the central 
passageway 130 where the Same is discharged 
through the aid of the deflector 127 back into the 
main passageway 126. The gas discharged fron 
the passageway 126 through the annular paSSage 
way 131 travels through the section 119 in identi 
cally the same manner and is finally discharge 
from the device through the outlet pipe 135. 
Although the inlet and outlet pipes of the 

various forms of the invention have all been de 
scribed as being circular in construction, yet if 
desired, other shapes of inlet and Outlet pipes 
may be employed. In Figs. 5 and 6, an inlet pipe 
136 has been illustrated as applied to a muffler 
of the form shown in Fig. 9. This inlet pipe is 
constructed of a cross section similar to a croSS 
So that the exhaust gas delivered into the muffler 

3 
enters in defined paths. Such construction aids 
in the proper distribution of the gases between 
the two passageways and also tends to decrease 
any eddy currents in the various chambers which 
decrease the efficiency of the engine and defeat 
the purpose of the invention. 
Although I have described my invention as par 

ticularly applicable to internal combustion en 
gines, yet it can readily be comprehended that 
the muffler may be used in any installation in 
Which it is desired to unify the flow of gases or 
to reduce noise. Although I have shown the 
muffler constructed in one, two and three sections, 
it can readily be comprehended that if desired 
the number of Sections can be increased. The 
in Vention is equally as Well applicable to engines 
of any number of cylinders. 
The advantages of my invention are manifest. 

The device is extremely simple in operation and 
employs no moving parts to get out of order. 
Very little energy is dissipated in the operation 
of the device. The device functions in a manner 
to more fully Scavenge the combustion chambers 
of the engine thereby permitting of the more per 
fect combustion of the fuel and in the increase 
of efficiency in the engine. By the use of my in 
vention, a more complete combustion can be pro 
Cured and less carbon Will be liberated as mani 
fested in either the combustion chamber or in the 
conduits leading therefrom. 
Changes in the Specific form of my invention 

as herein disclosed may be made within the scope 
of What is claimed, without departing from the 
spirit of my invention. 

FiaWing described my invention, what I claim 
as new and desire to protect by Letters Patent is: 

1. An exhaust device for internal combustion 
engines Comprising a conduit having a passage 
way therethrough, a second conduit encircling 
Said first conduit and forming an inner annular 
paSSageway therebetween, a third conduit encir 
cling Said Second conduit and forming therewith 
an Outer annular paSSageway, means for con 
ducting the exhaust gas from an engine to said 
inner annular paSSageway at one end thereof, 
Ineans for conducting the exhaust gas from the 
other end of Said inner annular passageway and 
into both the outer annular passageway and said 
first Ilamed paSSageWay, means for conducting 
the exhaust gas from both said first named pas 
Sageway and Said Outer annular passageway into 
the inner annular passageway at the first named 
end thereof, and means for conducting a part of 
the exhaust gaS from the inner annular passage 
Way Out of the exhaust device. 

2. An exhaust device for internal combustion 
engines comprising a conduit having a passage 
Way therethrough, a second conduit encircling 
Said first named conduit and forming an annular 
paSSageway therebetween, means for conducting 
the exhaust gas from the engine into said an 
nular passageway at one end thereof, means for 
conducting part of the exhaust gas from the 
other end of said annular passageway and into 
Said first named passageway, means for conduct 
ing the exhaust gas from said first named pas 
Sageway into the annular passageway at the 
first named end thereof and means for conduct 
ing part of the exhaust gas from the annular 
passageway out of the exhaust device. 

WILLIAM B. SOMMER. 
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