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This invention relates to mufflers, and more 
particularly to that type of muffler used in con 
nection with the exhaust gases of internal Com 
bustion engines. 

In the past mufflers for this use have been 
Constructed to take the expelled gases through 
long and torturous paths, so that the gases would 
eScape noiselessly, or various baffle arrangements 
have been used. I have found that in such 

10 mufflers the "pocketing' effects in connection with 
the baffle arrangements frequently render the 
mufflers almost wholly inoperative as such; in 
Other instances such effects create an undue 
amount of back pressure which seriously inter 

is ferres with the proper operation of the engine 
to which the muffler is connected; and such prior 
art mufflers are highly inefficient in the cooling 
of the gases. In other instances, under condi 
tion of a “back-fire,' the flame can escape past 

O the muffler, rendering its use hazardous. In the 
attempt to make up for the improper designs of 
these mufflers, the same were made long, complex, 
Cumbersome and heavy, and occupied much space 
wherever installed. 

5 By my invention these and other objectionable 
features are eliminated, and there is obtained a 
compact, highly efficient muffler, that is of simple 
construction and cheap in cost of construction, 
and this is one of the objects of my invention. 

30 It is another object of my invention to provide 
for a continuous, unimpeded flow of the exhaust 
gases while at the same time accomplishing the 
pOper purposes of a mulfiller. 

It is still another object of my invention to 
85 provide a muffler in which there is a minimum 

of back pressure developed. 
Still another object of my invention is to pro 

vide large and inter-communicating chambers 
into which the hot gases are expanded and cooled. 

0. A further object of my invention is to provide 
a muffler having a large chamber into which the 
incoming gases are expanded, a second chamber 
of larger area communicating with the first 
chamber, a chamber of at least equal area com 

As municating with the Second chamber, and a 
fourth chamber also of large area and communi 
cating with the third chamber, which latter 
chamber communicates with the atmosphere, al 
though the number of chambers is optional. 
A Still further object of my invention is to 

provide a muffler with large chambers on both 
the inlet and outlet sides thereof. 
An even further object of my invention is to 

provide a multi-chambered muffler in which the 
bis openings between the chambers are as large as 

50 

(C. 181-5) 
or larger than the inlet opening; and also in 
which the openings between successive chambers 
are arranged in staggered or offset relation. 
Other and additional advantages of my in 

vention will appear as the description proceeds, 
together' with the accompanying drawings, in 
Which 

Figure 1 is a side elevation showing one en 
bodiment of my invention; 

Fig. 2 is an end view looking from the left 
hand or inlet end of the muffler, parts being 
broken away to show the first intermediate wall; 

Fig. 3 is an end view from the same direction 
as Fig. 2, with other parts broken away to show 
the construction and arrangement of the center lis 
baffle plate; 

Fig. 4 is a vertical cross section of my device, 
and 

Figs. 5 and 6 are enlarged fragmentary views of 
the means locating and locking in place the Sev- O 
eral parts of my device. 

Referring to the drawings, 0 indicates the 
complete article of manufacture, which in this 
case is Shown as a muffler for use with internal 
combustion engines. 

For the purposes of this application a sphe 
roidal form of muffler, is shown, but it is to be 
understood that this matter of shape is to some 
extent optional with the manufacturer, as will 
be apparent from those skilled in the art and 
from a consideration of the following. 
The muffler consists of an outer spheroidal 

housing 2 and an inner spheroidal housing 4, 
dividing the housing 2 into inlet chamber 6 
and outlet chamber 8, and a baffle plate 20, di 
viding the inner housing 4 into two chambers 
22 and 24. 
The two halves of the housing 2 are respec 

tively provided with peripheral flanges 26 and 
28, the construction and purpose of which will be 
hereinafter more fully described in connection 
with the assembly of the parts. Likewise each 
of the two halves of the housing have a pipe 
integral therewith forming respectively inlet pipe 
30 and outlet pipe 36. These pipes may be sep 
arate and secured to the housing 2 in any of the 
well known ways, as by welding, as Will be under 
stood. 
To the side 38 of housing f4, and in line with 

the exhaust inlet 30, is secured impinging plate 
39. This may be secured in any of the well known 
ways, as by shouldered rivet 40, and may be of 
whatever material and construction desired to 
prevent the hot gases under pressure from break 
ing down the housing 4 opposite the inlet. The is 
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2 
side 38 of the housing has a peripheral flange 4 
extending therefrom and corresponding to flanges 
26 and 28. Above the horizontal center line and 
extending adjacent to the flange 4 are a plurality 
of large diameter perforations 44, the aggregate 
area of which is shown as approximately two and 
One-half times the area of the exhaust inlet 30. 
Bafile plate 20 is a flat disc of a diameter to over 
lie the flange 4, and below the horizontal center 
line thereof and extending adjacent to its pe 
riphery are a plurality of large perforations 52, 
the aggregate area of which may also be ap 
proximately two and one-half times the exhaust 
inlet 30, more or less. M 

Similarly the outlet side 46 of housing 4 has a 
peripheral flange 48 and a plurality of large per 
forations 54 of substantially the same aggregate 
area as perforations 44 and also located above 
the horizontal center line and extending adjacent 
to the flange 48. 

It will be noted that in each instance the per 
forations also extend well toward the horizontal 
center line although succeeding groups of per 
forations to not overlap. The outlet pipe 36 is 
of the same area as inlet pipe 30. Adjacent the 
periphery are protuberances 56 and 58 which fit 
into holes 42 and 50 of flanges 4 and 48 respec 
tively for locating and keeping in spaced relation 
side 38 and 46 with baffle plate 20. 
In assembling the muffler unit, baffle plate 20, 

which has been provided near its periphery with 
locating protuberances 56 and 58, is placed be 
tween the flanges 4 and 48 with the protuber 
ances fitting into holes 42 and 50 formed respec 
tively in the flanges. Thus the sides 38 and 46 of 
the housing and the baffle plate 20 are accurately 
located and the perforations 44, 52 and 54 are 
kept in proper spaced relation. While the parts 
nay be Secured together in any desired manner, 
One Simple method will be described by way of ex 
ample. The flange 28 of one of the outer housing 
halves 2 is the same size as the flanges 4f and 48, 
While flange 26 is larger. Prior to assembly flange 
26 is bent over so that the other flanges nest 
therein in assembly. After the parts are in place 
the portion of the flange 26 extending beyond the 
other flanges is turned over and pressed or 
Crimped in place. 
and fastens the parts into a tight joint and a com 
plete unit. Thus it will be seen that the muffler 
comprises but five stampings or parts all very 
readily assembled into a compact unit of low 
manufacturing cost. 
The increased efficiency over prior types appar 

enty is due to the following considerations: 
In the operation of the device, the exhaust gases 

entering chamber 6 through inlet pipe 30 im 
pinge on the dome shaped plate 39, and as they 
expand into the large chamber are dispersed and 
directed over the entire semi-spherical chamber 
6 where they come in contact with the Cooling 

Surfaces 29 and 38. The desire is to empty the 
muffler as rapidly as possible. Aiding this action 
is the complete and quick spreading of the gaSeS 
in chamber 6, and the accelerated passing of the 
gases through the perforations 44 whose con 
bined areas are about two and one-half times that 
of the inlet 30. The gases thus pass quickly into 
the baffle chamber 22 where they are further 
cooled. Also, the chamber 6 has a large free 
Space into which the exhaust gases under pressure 
are allowed to escape, and the chamber 22 has a 
displacement area of volumetric capacity of one 
and a half times that of chamber f6 so that there 
is no constricted area impeding the flow of the 

This same operation clamps 

2,218,063 
gases. The gases pass from this chamber 22 
through the outlet openings 52, the combined 
area of which is slightly greater than inlet open 
ings 44. 
As the partially cooled gases leave chamber 22 

and enter chamber 24, which has the same cubic 
displacement as chamber 22, it is probable a much 
more rapid cooling of the gases takes place. As 
the gases are cooled they are condensed consid 
erably in volume. Nevertheless, the Outlet open 
ings 54 from chamber 24 are equal to the open 
ings 44 so that the cooled gases may flow freely 
into the relatively cold chamber 8, of the same 
large capacity as chamber 6, from whence they 
pass to the open air through outlet 36, by this 
time being practically completely cooled and con 
densed. 
In explanation of the fact that there is no pos 

sibility of any pocketing of the gases which inter 
feres with the free flow of the gases through the 
muffler, it may be pointed out first that there are 
no constricted openings or areas anywhere in the 
muffler; second the shape of the chambers is such 
that all gases are circulated and the chambers are 
completely emptied continuously; third, most of 
the gases do not travel in long, closely-confined 
paths in reverse directions; fourth, the several 
chambers are large in area and have no interfer 
ing baffling, and fifth, the outlet openings from 
each chamber are of large area and extend near 
the outer edges of each of the partition walls, as 
well as extending well down toward the horizon 
tal center line of the muffler. In other Words, the 
gases flow continuously almost unidirectionally 
from the inlet to the outlet without losing the de 
sirable characteristics of a muffler and, in fact, 
while increasing the efficiency of the muffler ac 
tion. The same considerations eliminate the un 
desirable back-pressure heretofore prevalent in 
mufflers. 
An additional advantage of my invention re 

sides in minimizing or eliminating the fire hazard. 
There being no possibility of a direct path from 
inlet to outlet, flame, originating on the inlet Side 
due to "back-firing' of the engine, must pass 
through the Several chambers, where it dies, prob 
ably because of improper combustion conditions 
therein. Any "raw' gasoline finding its way into 
the muffler will burn only slowly in the large 
chambers; and the same large chambers permit 
the free and rapid dispersion of any unfired gases 
reaching the muffler so that the danger of explos 
ions resulting in bursting the muffler is eliminated. 

Furthermore, by having the large openings 
throughout the muffler, there is no opportunity 
for the accumulation of carbon and Soot to clog 
up the holes and interfere with the proper action 
of the muffler throughout its life. 
The advantages of the muffler of this construc 

tion have been established in actual practice, and 
on the outlet end of the muffler the Sane is So 
cool that the hand can be held upon the same 
while the engine is in operation. 

Reference has been made that the number of 
the chambers can be varied, and note is made 
that the muffler could also be operated in the 
reverse or upside down position to that described 
above, and that the number, disposition and size 
of the openings in the partitions may be varied, 
keeping in mind that these openings should have 
an area, at least as large as the inlet opening. 
While I have shown and described the preferred 

embodiment of my invention, it is not my inten 
tion to limit the scope of the invention to such 
embodiment, as I am fully aware that those skilled 
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in the art may change the same in various par 
ticulars without departing from the spirit of the 
invention. Such modifications are intended to 
be covered by the appended claims. 

clair: 
1. A muffer for cooling and coldensing the 

exhaust gases of internal combustion engines 
comprising a casing having an iaiet, 2, large 
cooling chamber connected thereto, a larger cool 

(ing changes communicatirig there it, i.e. 
perforations of age area above tile horizontai 
Ceiter tire for the passage of the e33, S. g3.SeS 

5 

chamber receiving condensed gases, inlet perfora 
5 ions of large area, below the horizontal center 

ire f 
es, guiet perforations of large area, 

alove the OrizGE2 center ire for the aSS3 ge 

e, coinected to ia foil ca:338). 
2. A. in Life comprising a oute 2.0. Sing, 23. 

iniet, and an Ostie, corrected O Sid Casi.g., & 
Semi-spheroical enaciosed cool 
aid housing, an is capirging piate 

is cathers locate; (30Site Sais 
s 

i. the first 
8 inlet, at least; one of the succeeding semi 

Sieroidal cha. Ye's oeing of age displace. 
in ext, area, that the first chaine, arge diaReter 
periorations of greater aggregate area, than the 
iiiet, and forgiing the eas of cognithicaixa 
betwee; succeedilag changers, the perforations 
into succeeding chambers being displaced with 
...espect to each other, and the outliet in said hots. 
ing communicating With the last of Said channers. 

3. 

into the 3rger chamber, a third large COCEag. 

3. A muffler congrising an outer housing, an 
inlet and an outlet connected to said housing, a 
plurality of large seri-spheroidal enclosed cool 
ing chambers in Said housing, an inpinging plate 
in the first of Said changers located opposite - 5 
said inlet, at least. One of the SJ.cceeding Senior 

he Eneans of communication 10 
ei's, tile efgaiiOSS into 

Succeeding cas: ei's beigag giositely disposed 
With "espect to 33.3 tile, 3R. Stie, ii. Said hous 
ig and corii.222; i33, Sig Wii: he is.st of Said 
chainbers, the 5. heroida, ca.g. 

i3.3geS, Rea, is 
8.3ied y the !g 3... ixeeing 
the several Wa: Seia,ii, Wii. eSec, 
G each ore 2.3ad ERe CiteS 23 Sig, 3rd Ele2.23 

ind the outer 20 

5 

3. a. y i: g a, 

to sixag. 

25 

Ey. Of Wict. 28. 
i.e. 2.Éd said G. 
Ra... ged i. 2, Se 
32nd extending 
sea, a 2.Éition I. 
it, oe aritici?. 
ge forations ir, , 
aijacent to the C 
jaceti, 2.Étiti, 2.3ad 
having an aggragaša CXOS5-Sectio;22, area, a least 
equal to the COSS-S3ctio22, 2.3"ea. Of Said iniei. 

y witi, said 
Or2,tions 3,3'- 

35 he groi ( 
& Sex, gasii, Lii, 3:teading 
Cle of the gro) is he ext, ad 

each groug Of perforatiois 35 
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