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9 1 Claims. 

This invention relates to improvements in muf 
?ers 0r silencers of the-kind commonly used in 
connection with the silencing of the exhaust of 
internal combustion engines. 
One of the objects of this invention is to provide 

a muf?er having-a conduit of improved construc 
tion through which the gases pass from the 
mu?ier. It is also an object of this-invention to 
provide a mu?‘ler with an inner conduit formed of 
tapering sections arranged in telescopic relation 
to each other. Another object of the inVention- is 
to provide a muf?er ofthe type which is provided 
with acoustic chambers arranged about an inner 
conduit formed of a plurality of tapering and 
inter?tting sections so arranged with relation to 
the acoustic chambers as to improve the silencing 
action of the muf?er. Another object is to provide 
a muf?er of this kind in which the telescoping 
portions of adjacent sections are supported in cor 
rect relation to each other by means of baf?es 
which also formthe walls of resonator chambers 
surrounding said conduit; It is‘also an object of 
this invention to provide a muf?er in'which taper 
ing perforated sections telescoping one within an 
other form a conduit of a muf?er which results in 
a greater ?ow of gases and- sound waves out 
wardly through the perforations of the sections 
and through the different chambers of the muf?er: 
Other objects of this invention will be apparent 

from the following description and claims. 
In the accompanying drawing: 
Fig. 1 is a longitudinal central sectional eleva— 

tion of a muf?er embodying this invention. 
Fig. 2 is a fragmentary central longitudinal 

sectional elevation of a muf?er of modi?ed con 
struction. 

Fig. 3 is a transverse section thereof, on line 
3—~3, Fig. 2. . . 

The muffler may haVe an outer housing of any 
suitable or desired form, that shown including an 
outer shell A having a head B at one end thereof 
which may be formed so as to provide an inlet 
duct 1) to which an exhaust pipe from an engine 
may be connected, and the other end of the 
shell may be provided with a similar head C pro 
vided with a duct 0 for the discharge of gases 
from the muf?er and to which a tail pipe may be 
connected. The heads shown in Fig. 1 are pro 
vided with shoulders at 10 and 11 arranged for 
engagement with the ends of an intermediate 
shell 12. This shell forms with the outer shell A 
a space which may be divided into separate cham 
bers, for example, by means of an annular trans 
verse ba?ie 14 arranged between the outer and 
intermediate shells. A housing and intermediate 

(01. 181—48) 
shell of other construction may, of course, be 
provided-if desired. 
The conduit shown in Fig. 1 and embodying 

one form of this invention includes a plurality 
of taperingsections or units 16, 11, 18‘ and 19, 5 
the sections 16, 1‘1 and 18 being all substantially 
identical in construction and the section 19 being 
longer than the other sections. Each of the sec 
tions 16, 1'1 and 13 is tubular in form and of 
tapering or frusto-conical shape with the larger 10 
end approximately of the same diameter as the 
exhaust pipe or inlet duct 22 of the muf?er and 
with the smaller end approximating the diameter 
of the discharge duct 0 of the mu?ier, although 
these dimensions may vary considerably depend- 15 
ing upon the particular engine upon which the 
muf?er is to be used. The taper of the sections 
of the conduit preferably is suf?cient to enable 
the smaller end of a section to extend to a sub 
stantial extent into the larger end of an adjacent 20 
section. The longer section 1-9-may be of less 
taper than the other sections and, if desired, may 
be of uniform diameter throughout its length. 
While we have shown in Fig. 1 four sections, it 
will be obvious that any desired number of these 25 
sections may be employed, and the end sections 
may be connected with the heads B and C of the 
muiiler in any suitable or desired manner. In the 
construction shown in Fig. 1, the muf?er section 
16 is supported from the intermediate shell 12 by 30 
means of a transverse baf?e or shouldered ring 20, 
having a shoulderor flange 21 of a diameter such 
as to ?t snugly within the intermediate shell 12 
and an inner shoulder of smaller diameter 22 
which is adapted to ?t telescopically with refer- 35 
ence to the section 16', and the baf?e 20 may be 
secured to the intermediate shell 12 and section 
16 by welding or other suitable means. 
At the other end of the muf?er, the last section 

19 is'secured to the intermediate shell by means 40 
of a similar baf?e or shouldered ring member 24, 
and if desired, an additional baf?e 25 may be ar 
ranged between the intermediate shell 12 and the 
conduit member 19 to divide the space between 
the intermediate shell and the conduit member 45 
into two separate chambers. ' 
The conduit sections 16 to 19 inclusive, are 

preferably perforated throughout the greater por 
tion of their lengths. Any suitable type of perfo 
ration or opening may be employed, rectangular 50 
slits 28 being shown in the construction illus 
trated, and if desired, the sections 16, 1‘1 and 18 
of the conduit may be provided in the ends there— 
of arranged within adjacent conduit sections with 
holes or apertures 28. 55 
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Each of the sections I 6 to I8 inclusive has a 
substantial portion of its smaller end extending 
into the larger end of an adjacent section, so that 
the apertures 29 near the smaller end of the sec 
tion will be arranged within the larger end of an 
adjacent section while the other apertures 28 will 
establish communication between the interior of 
the section and the space between the section and 
the intermediate shell I2. If desired, also the 
edge portions of the smaller ends of the sections 
26 to I8 inclusive may be turned inwardly to any 
desired extent as indicated at 30, so that the 
gases passing through the sections are slightly 
retarded both by the tapered form of the sec 
tions and by the inwardly turned or ?anged ends 
36. The inturned ends of the sections supplement 
the tapers thereof and, consequently, the taper 
of a section may be decreased, if the turned over 
end 30 thereof extends inwardly to a greater ex 
tent. 
In order to support the several sections in cor 

rect relation to each other and at the same time 
to divide the space between the inner conduit and 
the intermediate shell I2 into a plurality of cham 
bers, I provide annular baf?es 32 each of which 
has substantially cylindrical ?anges engaging the 
inner face of the intermediate shell I2 and radial 
ly extending flanges which form walls of the 
chambers between the conduit and the interme 
diate shell. The inner ends of these transversely 
extending walls are constructed to engage por 
tions of adjacent sections of the conduit, prefer 
ably at or near their telescoping portions. For 
this purpose, the baf?es may, for example, be 
provided with substantially axially extending 
?anges 33 which extend into the larger ends of 
the sections I "I, I8 and I9, and which are pref— 
erably so formed as to also engage those portions 
of adjacent sections which telescope into the 
larger ends of the sections I1, I8 and I9. This 
may be accomplished by o?setting the end por— 
tions of the ?anges 33 as shown at 34 so as to 
extend into contact with the smaller portions of 
the adjacent sections. By means of this con 
struction, the baf?es 32 serve the two—fold purpose 
of forming the end walls of chambers 35, 36, 31, 
and 38 and also securing the sections of the con— 
duit in correct relation to each other and to the 
intermediate shell I2. Other means for support 
ing the sections of the conduit may be provided, 
if desired. 
In the operation of the muf?er described, gases 

and sound waves entering through the duct b 
pass into the ?rst section I6 of the inner conduit 
and because of the tapering or frusto-conical 
shape of this conduit, and because of the inwardly 
extending edge 39 of the section, if such edge is 
used, the ?ow of gas pulsations through the sec 
tion will be somewhat retarded and equaliZed and 
the peaks of the pressure pulsations will pass 
through the apertures 28 of the conduit section 
I6 into the chamber 85 while the greater portion 
of the gases pass through the conduit section II. 
In this section, the gases are subjected to a simi 
lar action as in the conduit I6, although to a 
lesser extent since the pressure pulsations enter 
ing this section of the conduit will be of materially 
less intensity than those which originally entered 
the section I6. A similar action occurs in the 
conduit sections I8 and I9. 
Because of the taper of the conduit I6 and the 

inwardly ?anged end 3, the peaks of the pres 
sure waves passing into the chamber 35 will pass 
from the chamber 35 through apertures or open 
ings 40 in the intermediate shell into an outer 

2,176,615 
chamber 4| arranged between the intermediate 
and'outer shells and will pass from this chamber 
through another set of apertures or openings 42 
in the intermediate shell into the chamber 36 
from which they will again enter the section II 
through the apertures therein. In the conduit 
section I8 a similar action occurs in that the 
peaks of the pressure pulsations entering this 
section and passing outwardly through the aper 
tures 28 therein will pass into an intermediate 
chamber 31 and through apertures or openings 
43 in the intermediate shell into an outer cham 
ber 44 from which they may return to the con— 
duit section I9, either through apertures or open— 
ings 45 or 46 of the intermediate shell and 
through the apertures 28 in the conduit section 
I9. 
The apertures 29 adjacent to the smaller ends 

of the conduit sections I6, II and I8 decrease the 
resistance to ?ow of gases through the conduit in 
that they break up any tendency of the jets of 
gases discharged through the smaller ends of the 
conduit sections from forming partial vacuums in 
the spaces between telescoping parts of adjacent 
sections. 
In Figs. 2 and 3, we have illustrated how the 

improvements herein described may be incorpo 
rated in a muf?er of somewhat different construc— 
tion. In this muf?er, an outer shell D is provided 
with inlet and exhaust heads E and F respectively 
having inlet and discharge ducts e and f. In this 
case, an intermediate shell 50 is employed which 
is shorter than the distance between the heads E 
and F and the ends of which are supported from 
the inner conduit. This may be accomplished in 
any suitable or desired manner, and in the con 
struction illustrated we have provided a short 
tubular part 5I which ?ts within the duct e and 
also within the larger end of the ?rst conduit sec 
tion 52, which may be substantially similar in 
construction to the section I6 shown in Fig. 1. 
At the other end of the mu?ler the last conduit 
section 53 extends into and is welded or otherwise 
secured to the inner face of the duct J‘ of the dis 
charge head F. The ends of the intermediate 
shell 59 may be depressed or deformed at inter 
vals around the circumference as indicated at 54 
into contact with the adjacent sections of the in 
ner conduit, While other portions of the ends of 
the intermediate conduit may remain in spaced 
relation to the inner conduit and form therewith 
openings or channels 55 which connect those in 
ner chambers adjacent to the ends of the inter_ 
mediate shell with the outer chambers arranged 
between the intermediate shell and the outer 
shell B. These channels 55, consequently, form 
openings which may be employed in place of the 
apertures or openings 40 and 46 formed in the in 
ner shell I2 shown in Fig. 1. The channels also 
serve as bottle necks in conjunction with outer 
resonator chambers formed between the inter 
mediate and outer shells. Otherwise the mu?ier 
may be similar in construction and operation to 
the mu?‘ler shown in Fig. 1. 
We claim as our invention: 
1. A muf?er having a housing provided with an 

inlet and an outlet, an intermediate shell in said 
housing and forming therewith a resonator cham 
ber in communication with the interior of said 
shell, and a conduit arranged to receive gases 
from said inlet and discharge the same to said 
outlet, and arranged in and spaced from said in 
termediate shell and including a plurality of simi 
lar perforated sections which are substantially 
uniformly tapered from their gas receiving ends 
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to their gas discharge ends and each having its 
end of smaller diameter extending into and 
spaced from an adjacent end of another section, 
whereby the taper of the tapered sections causes 
gases to flow through the perforations thereof 
into the space between said conduit and inter 
mediate shell and through the apertures in said 
intermediate shell into said resonator chamber. 

2. In a muf?er, the combination of an outer 
shell, an intermediate shell in said outer shell 
and spaced therefrom to form therewith a cham 
ber and having an opening which establishes 
communication with the interior of said inter— 
mediate shell and said chamber, an inner conduit 
arranged within and spaced from said interme 
diate shell and including a plurality of substan 
tially similar tapered and perforated sections ar 
ranged with the small end of a section extending 
into and spaced from the large end of an adja 
cent section, said tapered sections forming a plu 
rality of restrictions in said conduit which cause 
gases to flow through the perforations of said 
sections and into the space between said conduit 
and intermediate shell and into said chamber. 

3. A mu?ier having a conduit comprising a plu— 
rality of substantially similar nested sections 
which taper substantially uniformly from end to 
end thereof, each section being perforate and 
having its smaller end telescoped within the 
larger end of an adjacent section. 

4. A muf?er having a conduit comprising a plu 
rality of substantially similar nested sections 
which taper substantially uniformly from end to 
end thereof, each section being perforate and 
having its smaller end telescoped within the 
larger end of an adjacent section, and having the 
edge of its smaller end turned inwardly to re— 
strict the ?ow of gas through the same. 

5. A muf?er having outer and intermediate 
shells, a conduit arranged in said intermediate 
shell and comprising a plurality of substantially 
similar nested perforate sections, each section 
having its smaller end telescoped within thelarger 
end of an adjacent section, and a plurality of sub 
stantially similar transverse annular baf?es se 
cured within said intermediate shell and support 
ing said sections in correct relation to each other 
and forming sound attenuating chambers between 
said conduit and said intermediate shell, said baf 
?es also having parts extending between telescoped 

3 
portions of said sections to space said portions 
from each other. 

6. A mu?ier having outer and intermediate 
shells, a conduit arranged in said intermediate 
shell and comprising a plurality of substantially 
similar nested perforate sections which taper sub 
stantially uniformly from end to end thereof, 
each section having its smaller end telescoped 
Within the larger end of an adjacent section, 
and a plurality of substantially similar transverse 
annular baf?es secured within said intermediate 
shell and having an axially extending portion on 
its inner edge which extends between telescoping 
portions of adjacent sections. 

7. A muf?er having a conduit comprising a plu 
rality of substantially similar nested sections 
each having a substantially uniform taper from 
end to end thereof, each section being perforate 
and having its smaller end extending into the 
larger end of an adjacent section, annular spac 
ing means arranged between the larger end of 
a section and the portion of said ?rst section 
extending into said larger end and having a por 
tion extending outwardly beyond said larger end, 
and a shell arranged about said conduit and to 
which said outwardly extending portion is se 
cured. 

8. A muf?er having a conduit comprising a plu 
rality of nested tapering sections, at least one of 
said sections being perforate and having its 
smaller end telescoped within the larger end of 
an adjacent section and having perforations in 
the portion thereof arranged within said adja 
cent section to reduce the tendency of the ejector 
action of said section to form a partial vacuum 
about said portion. 

9. A muf?er having a conduit comprising a plu 
rality of substantiallysimilar nested sections taper— 
ing substantially uniformly from endto endthere 
of, each section being perforate and having its 
smaller end telescoped within the larger end of 
an adjacent section, an intermediate and an outer 
shell arranged one within the other, and a baf?e 
arranged within said intermediate shell and sup 
porting the telescoping portions of adjacent sec 
tions, said intermediate shell having openings 
arranged forwardly and rearwardly of said ba?le. 

GAIL C. S-TARKWEATHER. 
LUCIEN L. HAAS. 
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