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To all, whom, it may concern: 
Beit known that we, THOMAS J. WILLIS and 

GEORGE ANDRICHT, citizens of the United 
States, residing at Milwaukee, in the county 

5 of Milwaukee and State of Wisconsin, have in 
vented certain new and useful Improvements 
in Exhaust-Mufflers, of which the following is 
a Specification, reference being had to the ac 
companying drawing, forming a part thereof. 
The main objects of this invention are to 

prevent or reduce the noise produced by the 
escape into the atmosphere of the exhaust from 
engines, and generally to improve the con 
Struction and operation of devices for this pur 
pose. 

It consists in certain novel features of con 
struction and in the peculiar arrangement and 
combinations of parts hereinafter particularly 
described, and pointed out in the claims. 
The accompanying drawing is a longitudi 

nal section of an exhaust-muffier embodying 
Our invention. 
The muffler consists generally of three cyl 

inders or shells (t, b, and c, arranged coaxially 
One within another. These shells may be made 
of sheet metal, as shown, or they may be cast 
or made partly of castings and partly of sheet 
metal. 
The inner shell a is open at one end and at 

3o the opposite end has a conical or tapering 
head or reducing-ring d, by which it is at 
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tached to the exhaust-pipe e by bolts for other 
ea.S. 

g is a conical deflector supported at the base 
35 by brackets (, in the end of shell at next to the 

exhaust-pipee, with its Walls parallel with the 
tapering head or reducing-ring cland its apex 
projecting into Said exhaust-pipe. 
The shell b surrounds the shell a, and has a 

4o closed end or head adjacent to the open end of 
the shell a. It is attached to the inner shell 
and held in the proper relation thereto by stay 
bolts passing through the head of shell b and 
an outturned flange on the open end of shell 

45 ( and by tubes y, placed on said bolts between 
said head and flange. 

h; is a conical deflector attached at its base 

to the head of shell and extending therefrom 
into the open end of shell (i. 
The Outer shell c, which incloses the other 

two shells, has conical or tapering heads land 
7. The head lisformed with a series of open 
ings 72, and the head in is fitted upon and at 
tached to the exhaust-pipe e by bolts () or other 
means. The intermediate shell b is prefer 
ably formed or provided at the ends with in 
clined flanges p and 0, extending Outwardly 
therefrom toward the outer shell 6 and its 
head Z. 
The muffler operates as follows: The ex 

haust-steam or spent gas from the engine en 
ters the muffler through the pipe e at the 
closed end of the inner shell at and is directed 
by the deflector g outwardly in all directions 
against the Wall of said shell, which tends to 
condense it. Deflected outwardly by the de 
flector through the open end of the inner 
shell (t the steam or gas passes in a reverse 
direction through the annular space between 
said shell and the intermediate shell b, as in 
dicated by arrows. From this space it passes 
in a reverse direction into and through the 
annular space between the intermediate shell 
l, and the outer shell c, from which it escapes 
into the atmosphere through the openings. 
Being brought successively into contact with 
the extended surfaces of the shells (, ), and 
c, the exhaust-steam or gas is rapidly cooled 
and condensed, so that when it issues from the 
muffler it has little pressure, and consequently 
produces little or no noise. 
The flanges p and q on the intermediate 

shell and the conical deflectors g and is tend 
to prevent reverse currents in the muffler and 
to reduce back pressure in the exhaust-pipe. 

Various changes in minor details of con 
struction may be made without departing from 
the principle and intended scope of the inven 
tion. 
We claim 
1. An exhaust-muffler consisting of three 

shells arranged coaxially one within another 
and having inlet and outlet openings alter 
nately at opposite ends, the inner shell being 
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attached at one end to and communicating with 
the exhaust-pipe around which it is closed, 
and a conical deflector arranged in the inlet 
end of the inner shell with its apex project 
ing into the exhaust-pipe. Substantially as de 
scribed. 

2. An exhaust-muffler consisting of an in 
ner shell open at one end and having a taper 
ing head attached to and closing it around the 
exhaust-pipe at the other end, an intermediate 
shell surrounding the inner shell and having 
one end open and the other end adjacent to 
the open end of the inner shell closed, and an 
outer shell inclosing the inner and intermedi 
ate shells, open to the atmosphere at the end 
adjacent to the closed end of the intermediate 
shell and closed at the other end, substantially 
as described. 

3. An exhaust-muffler consisting of an in 
ner shell open at one end and tapered at the 
other end, which is attached to and closed 
around the exhaust-pipe, an intermediateshell 
Surrounding the inner shell and having a 
closed end adjacent to the open end of thein 
ner shell, and an outer shell surrounding the 
intermediate shell and having conical heads 
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and outlet-openings in the head adjacent to 
the closed end of the intermediate shell, sub 
stantially as described. w 

4. An exhaust-muffler consisting of three 
shells arranged coaxially One within another, 
the inner shell being open at One end and ta 
pered at the other end which is attached to 
the exhaust-pipe, the intermediate shell hav 
ing a closed end next to the Open end of the 
inner shell and being Open at the other end, 
and the Outer shell having conical heads and 
outlet-openings in the head next to the closed 
end of the intermediate shell, conical deflec 
tors arranged in the ends of the inner shell 
with their apexes toward the exhaust-pipe 
and flanges projecting outwardly from the 
ends of the intermediate shell toward the Outer 
shell and inclined toward said outlet-openings, 
substantially as described. 

In witness whereof we hereto affix our sig 
natures in presence of two witnesses. 

THOMAS J. WILLS. 
GEORGE ANDRICHT. 

Witnesses: 
CHAs. L. GOSS, 
ALICE E. GOSS. 
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