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This invention relates to mufflers or silencers 
capable of attenuating sounds in a moving stream 
of gases, such as the gases flowing to or from an 
internal combustion engine. More specifically, 
the invention relates to that type of silencer in 
which tuned side silencing chambers are in 
Corporated for the Suppression of Sounds of more 
or less definite frequency. 

It is the object of this invention to Simplify the 
construction of and to reduce the cost of silencers 
embodying side silencing chambers. 

In carrying out the invention in its preferred 
form, I employ a casing or shell through which 
there extends a gas-conveying paSSage, usually 
unobstructed, which is provided in its side wall 
with a plurality of openings providing commu 
nication between the interior of the tube and 
side silencing chambers within the shell. Rela 
tively large side silencing chambers may be pro 
vided by equipping the shell with longitudinally 
spaced, transverse partitions serving to sub 
divide the interior of the shell. This invention 
is especially concerned with the provision of 
smaller side silencing chambers which, because of 
their relatively small volume, are desirably of 
less diameter than the shell. In forming such 
silencing chambers, I employ generally tubular 
members formed to surround the gas passage to 
provide annular chambers. In some instances, 
it is convenient to form these tubular elements as 
an assembly of two complementary sheet-metal 
stampings of generally semi-circular cross 
section. 
The accompanying drawing illustrates the in 

vention: 
Fig. 1 is a longitudinal section, Somewhat dia 

grammatic in character, through a muffler em 
bodying my invention; Figs. 2 and 3 are frag 
mental Sections similar to Fig. 1 but on an 
enlarged scale; and FigS. 4 and 5 are transverse 
sections on the lines 4-4 and 5-5 of Figs. 2 and 
3, respectively. 
The muffler shown in the drawing comprises a 

cylindrical shell to having end heads and 2, 
the latter being provided respectively with an 
inlet nipple 3 and an outlet nipple 4. To pro 
vide side silencing chambers of relatively large 
volume, the interior of the shell 0 is Sub-divided 
by transverse partitions 5, 6, 7, and i8, the 
chambers thus provided being identified in the 
drawing by the reference numerals 9, 20, 2, 22, 
and 23. Smaller side silencing chambers are pro 
vided, in a manner more fully described herein 
after, by sleeves surrounding a central gas con 
duit shown as formed in two aligned sections 24 
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and 25, Smaller side Silencing chambers. So 
formed are indicated in the drawing by the ref 
erence numerals 26, 27, 28, and 29. Communi 
cation between the conduit 24-25 and the side 
chambers is afforded by openings in the Wall of 
such conduit. In the specific construction shown, 
communication between the conduit and the 
chamber 2 is provided by spacing apart the ad 
jacent ends of the conduit-sections 24 and 25 
within the chamber 2; while the other side 
chambers communicate with the conduit through 
a multiplicity of longitudinally distributed open 
ings, conveniently in the form of circumferen 
tially extending slots 30. 
Taking up first the construction at the front 

end of the muffler, the iniet nipple 3 extends 
through the head i? into the interior of the shell 
0 and receives the front end of the front con 

duit-section 24. Within the chamber 9, such 
front conduit-section is Surrounded by tWo pairs 
of sheet-metal stampings 32 and 33. The two 
stampings 32, which are conveniently identical, 
are so shaped that When placed in opposed rela 
tion with their plane edge-portions 34 interen 
gaging their center portions will define a cylin 
drical cavity necked at one end to embrace the 
conduit 24 closely. Such cavity forms the an 
nular chamber 26 when the stampings 32 are a S 
sembled on the conduit. The two stampings 33 
have plane edge-portions 35 and are similar to 
the stampings 32 except that their central cavity 
forming portions, which co-operate to provide the 
annular chamber 27, are of larger diameter so 
that the two pairs of stampings 32 and 33 can 
be partially nested together in opposed relation 
as is clear from Fig. 2. 
In the manufacture of the muffler, the two 

pairs of stampings 32 and 33 are placed on the 
conduit-section 24 in the proper longitudinal 
position, the flanges 34 and 35 are secured to 
gether, as by spot-welding, and the reduced-di 
ameter portion of each stamping-pair is secured 
as by welding to the conduit-section 24. The ad 
jacent ends of the two stamping-pairs 32 and 
33 overlap each other to provide an annular 
throat 36 affording communication between the 
chamber 27 and the silencing chamber 9, the 
length of Such throat equaling the distance by 
which the two stamping-pairs overlap each other 
longitudinally. 
The silencing chambers 28, of which two are 

indicated in the drawing, are formed of tWo Op 
posed sheet-metal stampings 49. The stanpings 
40 are identical with each other, have co-planar 
edge portions constituting flanges 4f and central 
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cavity-forming portions which, when the two 
stampings are assembled on the conduit-section 
24, constitute the annular chambers 28. Between 
the chambers 28 and at the ends of the stamp 
ings the cavity formed thereby is of reduced 
radius to fit against the exterior surface of the 
conduit-section 24. The two stampings 40 are 
assembled about the conduit-section 24 in proper 
longitudinal position, the flanges 4 are secured 
together, as by spot-welding, and the reduced 
diameter portions are secured as by Welding to 
the conduit-section 24. 

It will be clear from the drawing that the 
stampings 40, which are located within the 
silencing chamber 20, have a longitudinal extent 
considerably less than that of the Silencing 
chamber 20 and that they extend forwardly from 
the partition 6 to a point spaced rearwardly 
from the partition 15. As a result, the slots 30 
in the conduit-section 24 between the partition 
f5 and the front end of the stampings 40 are left 
uncovered and provide communication between 
the interior of the conduit-section 24 and the 
silencing chamber 20. 
At the rear end of the muffler, the chamber 29 

is provided by the inner end of a cylindrical Sleeve 
44 which, rearwardly from the chamber 29, is 
reduced in diameter to embrace and be secured 
to the rear conduit-Section 25. Desirably, the 
sleeve 44 is an enlarged integral inward continu 
ation of the outlet nipple 4. At its extreme front 
end, the sleeve 44 extends through the rearmost 
partition 8 so that the chamber 29 communi 
cates with the silencing chamber 22. 

In the particular muffler shown, the silencing 
chambers 2 and 23 communicate with each other 
through a tube 46 extending through the parti 
tions 7 and 8. 
In using the muffler herein illustrated and de 

Scribed, the inlet nipple 3 is connected to the 
exhaust conduit extending from an internal Con 
bustion engine, and the exhaust gases flow rear 
wardly from the inlet nipple through the con 
duit 24-25 to the outlet nipple 4, which is cus 
tomarily connected to a suitable form of tail 
pipe. As a result of the Sound waves present in 
the gas stream flowing through the conduit 
24-25 alternating regions of high and low pres 
sure exist in Such gas stream. At regions of high 
pressure, gas is displaced outwardly from the con 
duit 24-25 through the slots 30 into one or an 
other of the side chambers, such gas being re 
turned to the conduit 24-25 as regions of low 
pressure pass the openings of such chambers. 
Such alternating outward and in Ward displace 
ment of gas through the openings in the Wall of 
the conduit 24-25 attenuates the Sound Waves 
in the gas Stream. It is Well known that a silenc 
ing chamber of the type described can be propor 
tioned to Suppress or attenuate Sounds of more 
or less definite frequency, the frequency Sup 
pressed depending upon the volume of the cham 
ber and the dimensions of the throat through 
Which the chamber communicates with the gas 
passage 24-25. It is also known that Silencing 
chambers can be compounded by connecting one 
to another to produce a definite attenuating ef 
fect on the Sound waves within the gas stream. 
In the muffler shown in the drawing, the Si 

lencing chambers 2 and 28 are simple silencing 
chambers each communicating with the conduit 
24-25 through slots 30 in the Wall of Such con 
duit. The chambers 26 and 27, communicating 
with the gas passage through those slots 30 lying 
within their respective axial limits, may be re 
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4. 
garded, for the purposes of this application, as 
constituting a single silencing chamber Con 
pounded with the silencing chamber 9 by rea 
Son of their communication with Such chamber 
through the annular throat 36. In similar fash 
ion, the chambers 29 and 22 may be regarded as 
constituting a single silencing chamber coni 
municating With the gas passage through those 
slots 30 which lie between the partition and 
the rear end of the chamber 29. The chambers 
2 and 23 constitute compounded chambers coin 
municating With each other through the throat 45 
and communicating with the gas paSSage through 
the gap between the adjacent ends of the con 
duit-sections 24 and 25. 
My invention simplifies and cheapens the manu 

facture of silencers embodying relatively small 
Side Silencing chambers, and facilitates the com 
pounding of Such small silencing chambers with 
others. In addition, it provides a muffler of more 
flexible design; since sleeves, such as the sleeve 
44 or that formed by the stampings 32, can be 
employed where desired to increase the number of 
slots constituting the throat of a side silencing 
chamber without proportionately increasing the 
Volume of the chamber. 

I claim as my invention: 
1. In a Silencer for attenuating sound waves in 

a stream of moving gases, a casing having end 
Walls provided with aligned openings, nipples ex 
tending through said openings and secured to the 
respective end walls, conduit means within said 
Casing providing a passage between said nipples 
and including a Section of smaller diameter than 
Said casing and having a multiplicity of longi 
tudinally distributed openings affording commu 
nication betweeen the interior of the conduit 
Section and the space surrounding it, one of said 
nipples being an integral length of tubing having 
portions of different diameters separated by an 
annular shoulder located inwardly of the adja 
cent end Wall, the Smaller diameter nipple-por 
tion being located outwardly of the larger diam 
eter portion and closely embracing said conduit 
Section, and the larger diameter nipple-portion 
extending axially along Said conduit-section and 
in radially Spaced relation thereto to form an 
annular paSSage, at least Some of Said openings 
in the conduit Section lying within the axial ex 
tent of the larger diameter nipple-portion, said 
annular paSSage being closed at its outer end by 
Said shoulder and being open at in its inner end 
to provide communication between said last men 
tioned openings and the interior of the casing. 

2. A Silencer as Set forth in claim l. With the 
addition of a transverse partition located within 
the casing adjacent the inner end of the larger 
diameter nipple-portion, said partition having an 
opening receiving and Supporting Said larger di 
ameter nipple-portion. 

3. In a silencer for attenuating Sound Waves in 
a stream of moving gases, a conduit through 
which the gas stream flows, a casing of larger 
diameter than said conduit and surrounding it, 
partition means Sub-dividing into separate si 
lencing chambers the Space Surrounding the con 
duit and within the Casing, said conduit being 
provided in its Wall. With a multiplicity of longi 
tudinally distributed openings affording commu 
nication between the interior of the conduit and 
Space Surrounding it, and a pair of opposed com 
plementary sheet-metal stampings disposed on 
opposite sides of said conduit and formed to pro 
vide a neck closely embracing and secured to said 
conduit and a sleeve-like body of larger diameter 
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than said conduit to provide an annular cavity 
closed at one end by the neck, each of said Stamp 
ings being provided along its side edges with 
fanges engaging corresponding flanges on the 
other stamping, a Second pair of metal Stamp 
ings disposed on opposite sides of Said conduit 
and formed to provide a neck closely embracing 
and secured to said conduit and a sleeve-like 
body of larger diameter than Said conduit to pro 
vide an annular cavity closed at one end by the 
neck, each of Said Second stampings being pro 
vided along its side edges with flanges, the an 
nular cavity formed by said Second Stainpings 
being of larger diameter than that formed by 
the first-named stampings, the two pairs of 
stampings being arranged in opposed relation. On 
the conduit with the sleeve-like body of the first 
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6 
pair of Stampings extending into the cavity 
formed by the Second pair of stampings to pro 
Wide an annular throat communicating with one 
Of said Silencing chambers, the flanges on the 
Stampings Overlapping and being secured to 
gether. 

EDMUND LUDLOW. 
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