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ABSTRACT OF THE DISCLOSURE 
A resonator silencer for the exhaust system of a motor 

vehicle wherein the tail pipe is telescopically received 
within an end portion of the exhaust pipe and relatively 
sized to establish an annular tuning neck therebetween. 
A resonator shell encircles portions of the tail pipe and 
the exhaust pipe and has one end portion sealingly se 
cured to the tail pipe at a point distant from the tuning 
neck and the other end portion sealingly secured to the 
exhaust pipe by removable clamping means. The reso 
nator shell and the portion of the tail pipe that it encircles 
defines a tuning chamber located directly behind the tun 
ing neck and acoustically connected to the conduit pas 
sage by the tuning neck so that the entire effort of the 
tuning neck is exerted on the whole mass in the tuning 
chamber. 
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The present invention provides a resonator silencer 
which is located coaxially with the exhaust conduit, con 
sists of a minimum number of pieces, and utilizes the 
exhaust conduit itself as an integral part of the unit. In 
a preferred embodiment, a resonator shell is located about 
a smaller diameter secondary exhaust conduit and the 
rearward end portion of the shell is attached to the 
conduit. The annular space between these members forms 
the resonator tuning chamber or volume. The rearward 
end portion of the secondary conduit forms a tail spout 
'or rearward extension of a main exhaust conduit. The 
forward end portion of the secondary conduit is telescopi 
cally received within an enlarged end portion of the 
main conduit and radially spaced therefrom to form an 
annular aperture therebetween which defines the tuning 
neck of the resonator silencer. The forward end portion 
of the resonator shell is sealingly secured about the outer 
circumference of the enlarged end portion of the main 
conduit to close the tuning chamber. This has the im 
portant advantage of locating the tuning neck directly 
ahead of the tuning chamber and thus allows the entire 
effort of the tuning neck to be exerted on the whole mass 
in the tuning chamber. This results in increased effi 
ciency of the resonator silencer and more effective Sound 
attenuation. 
One feature of this invention is that it provides a 

resonator silencer which utilizes portions of an exhaust 
conduit as part of its structure. 
Another feature of the invention is that it provides a 

resonator silencer of improved structural rigidity and 
minimum 'shell noise.' 
A further feature of the invention is that the tuning 

neck of the resonator silencer is formed between 
telescoped end portions of the exhaust conduit. 
Yet another feature of the invention is that it provides 

a resonator silencer in which the tuning neck is located 
directly ahead of the entire volume of the tuning cham 
ber in the field of sound to provide more effective attenu 
ation of objectionable sounds. 
A still further feature of the invention is that the 

resonator shell of the unit is removably secured about 
an end portion of the exhaust conduit. 
The features of the invention will be apparent from the 

following detailed description and the accompanying 
drawings wherein: 
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FIGURE 1 is a side elevational view of portions of an 

internal combustion engine and exhaust system embody 
ing a resonator silencer according to this invention; and 
FIGURE 2 is an enlarged partially broken away view 

of a portion of FIGURE 1. 
Referring to FIGURE 1 there is shown an internal com 

bustion engine 10 having an exhaust manifold 12 to which 
is attached an exhaust pipe 14. The exhaust manifold and 
pipe form the forward portion of an exhaust system 16 
which also includes a conventional muffler 18 attached to 
the exhaust pipe, a tail pipe 20 attached to the muffler, 
a resonator silencer 22, and a tail spout 24 through which 
exhaust gases from the engine exit to the atmosphere. 
As seen in FIGURE 2, the tail pipe 20 has an enlarged 

annular end portion 26 and the tail spout 24 has an end 
portion 28 of smaller diameter which is telescopically re 
ceived within the end portion 26. The end portions are 
radially spaced from each other to form an annular aper 
ture 30. The pipes 20 and 24 are coaxially arranged to 
allow exhaust gases to flow through the exhaust system 
with a minimum of back pressure. The flow areas 32 and 
34 of the main portions of tail pipe 20 and tail spout 
24 respectively, are substantially the same. A cylin 
drically shaped resonator shell 36 encircles a portion of 
the tail spout 24 and has an inwardly tapered end por 
tion 38 terminating in a flange 40 which is welded to 
the outer surface of spout 24. A second inwardly tapered 
end portion 42 of the shell terminates in a flange 43 
which is sealed and secured to the outer surface of end 
portion 26 by U-bolt 44 and saddle member 46. The 
annular space between the tail spout 24 and shell 36 
defines a resonator tuning chamber 48 which is acousti 
cally connected to the gas flow channel through the tail 
pipe by the annular aperture 30 which forms the tuning 
neck of the resonator silencer. A drain hole 50 in shell 
36 provides for condensate drainage. 

It can be seen that the resonator silencer is constructed 
so that the tuning neck is located ahead of the entire 
volume of the tuning chamber 48 as viewed with rela 
tion to the direction of sound wave propagation. The en 
tire effort of the tuning neck is thus exerted on the whole 
mass in the tuning chamber to provide a resonator silencer 
of maximum efficiency. 

Objectionable sound waves which have their source 
at the engine and travel through the exhaust system are 
effectively attenuated by the resonator silencer 22. The 
resonator silencer is tuned to the resonance frequency 
of the exhaust system according to well known principles 
by proper selection of the tuning neck conductivity and 
tuning chamber volume. When so tuned, the device effec 
tively attenuates by resonance the objectionable sound 
VWaVeS. 

A practical embodiment of the invention tuned to at 
tenuate sound waves at a frequency of 110 c.p.s. and 
constructed according to the principles of this invention 
has an over-all length, including neck and chamber, of 
15.63 inches. It has been found that the improved 
rigidity of this resonator unit due to its specific construc 
tion and short continuous section results in minimum 
“shell noise' as compared with other conventional de 
signs with longer continuous sections. . 
Thus this invention provides an improved resonator 

silencer. 
I claim: 
1. A resonator silencer for attenuating objectionable 

sound waves comprising, a first conduit within which 
sound waves are established and having an end portion, 
a second conduit having an end portion thereof in 
smaller size than said first conduit end portion and 
telescopically received therewithin, the space between said 
end portions forming the tuning neck of said resonator 
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silencer, said first and second conduits being coaxially 
arranged to provide a continuous and unrestricted pas 
sage therethrough, and a resonator shell encircling por 
tions of said conduits and having one end thereof seal 
ingly secured to said first conduit end portion and the said 
other end thereof sealingly secured to said second con 
duit at a point distant from said tuning neck, said shell 
and the portion of the second conduit which it encircles 
defining the tuning chamber of said resonator silencer, 
said tuning chamber and the conduit passage being 
acoustically connected by said tuning neck. 

2. The invention recited in claim wherein said one 
end of the resonator shell is sealingly secured to said 
first conduit end portion by removable clamping means. 

3. The invention recited in claim 1 wherein the tuning 
neck is located directly ahead of the tuning chamber 
so that the entire effort of said tuning neck is exerted 
on the whole mass in the tuning chamber. 
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4. The invention recited in claim 1 wherein the flow 

area of said second conduit is substantially the same as 
the flow area of the first conduit. 

5. The invention recited in claim 1 wherein the first 
5 and second conduits comprise the tail pipe of an exhaust 

system for an internal combustion engine. 
References Cited 

UNITED STATES PATENTS 
7/1946 Wilson ------------- 181-48 

2,930,440 3/1960 Fetzer et al. -------- 181-35 
RICHARD B. WILKINSON, Primary Examiner. 

li, ROBERT WARD, Assistant Examiner. 


