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United States Patent Office 3,220,508 
Patented Nov. 30, 1965 

3,220,508 
MUFFLER WITH INTERLOCKED CASING AND 

BAFFLE MEMBERS 
Carl E. Nordiquest and Marvin O. Ross, Dayton, Ohio, 

assignors to General Motors Corporation, Detroit, 
Mich., a corporation of Delaware 

Filed Oct. 11, 1961, Ser. No. 144,355 
10 Claims. (C. 181-61) 

This invention relates to mufflers and to the method of 
making mufflers for use on automobiles and the like. 

It is an object of this invention to construct a muffler 
that the parts can be coated with porcelain and inspected 
for imperfections in the porcelain coating prior to final 
assembly. 
A further object of this invention is to provide a basic 

muffler design which makes it possible to utilize identical 
basic parts in constructing a large number of different 
mufflers capable of muffling a wide range of noise fre 
quencies. 
Another object of this invention is to provide a muffler 

construction in which parts of the muffler are coated with 
porcelain prior to final assembly and in which chipping 
of the porcelain within the muffler during final assembly 
is avoided. 

Still another object of this invention is to provide a 
two-part muffler having a flanged joint in which the angle 
of the flange reduces the tendency for splitting open the 
seam in the event of a backfire. 

Further objects and advantages of the present inven 
tion will be apparent from the following description, 
reference being had to the accompanying drawings where 
in preferred embodiments of the present invention are 
clearly shown. 

in the drawings: 
FIGURE 1 is a vertical sectional view taken substan 

tially on line 1-1 of FIGURE 2. 
FIGURE 2 is a plan view of the bottom half of the 

muffler showing the sound attenuating baffles in place. 
FIGURE 3 is a sectional view taken substantially on 

line 3-3 of FIGURE 2 showing the construction of the 
bottom portion of the muffler housing. 
FIGURE 4 is a side elevational view showing one of 

the sound attenuating baffles. 
FIGURE 5 is an end view of the same baffle. 
FIGURE 6 is an enlarged fragmentary sectional view 

showing the details of construction of one of the tabs on 
the baffles. 
FIGURE 7 is a fragmentary sectional view taken on 

line 7-7 of FIGURE 1. 
FIGURE 8 is a plan view of the muffler cover. 
FIGURE 9 is a sectional view of the cover taken sub 

stantially on line 9-9 of FIGURE 8 showing the cover 
prior to its attachment to the muffler housing. 

Referring now to the drawings wherein a preferred em 
bodiment of the invention has been shown, reference 
numeral 10 designates the bottom portion of a two part 
muffler housing. This bottom portion is in the form of 
a drawn shell element having a peripheral flange 12 which 
forms an acute angle of approximately seventy-five 
degrees with the side wall of the drawn shell element 10. 
The open side of the drawn shell element 10 is closed 
by means of a cover element 14 having a flange portion 
16 which is Wrapped around the flange 12, as best shown 
in FIGURE 1 of the drawings. By virtue of this an 
gular relationship, the tendency for the muffler to split 
open at the seam in case of a backfire is greatly reduced. 
A plurality of baffles 20, 22, 24 and 26 are disposed 

within the drawn shell element 10, as best shown in 
FIGURE 2 of the drawings. The number of baffles and 
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the spacing of the baffles can be varied to meet the re 

2 
quirements of any given engine exhaust system. The 
side walls of the drawn shell 10 are provided with a 
plurality of corrugations or guide slots 28 which serve 
to position the baffles. The edges of the baffles are also 
spot welded to the sides and bottom of the shell element 
10 so as to be held firmly in place. Since each muffler 
must be designed to match a given internal combustion 
engine and since minor changes in the design of an in 
ternal combustion engine materially effect the muffler 
construction required for properly muffling the noises 
generated by the engine, it is important to provide means 
for varying the construction and arrangement of the 
baffles within the main muffler housing without the need 
for making any major changes in the muffler. In the ar 
rangement shown in the drawings, the corrugations 28 
serve as a convenient means for positioning the trans 
versely extending baffles in any one of many different 
locations with the result that the same drawn shell can 
be used in conjunction with a large number of different 
engine designs. With this construction the same basic 
tools can be used in manufacturing a large number of 
different muffler designs. 

Various muffler tubes 30, 32, 34 and 36 are disposed 
within the main muffler body and each of these tubes 
has its one end permanently secured to one of the trans 
verse extending baffles. Thus, tube 34, for example, has 
its one end secured to the baffle 24. The tube 30 has 
its one end secured to the baffle 20 and has its other end 
merely extending into a flange portion 38 formed on the 
baffle 22 but does not need to be secured to the baffle 22. 
The tube assembly 36 is permanently secured to one of 
the baffles, such as the baffle 24, and projects freely 
through openings in the other baffles through which it 
projects. By virtue of this arrangement, it is readily ap 
parent that the locations of the baffles 20, 22, 24 and 26 
can be varied considerably without changing the con 
struction of these baffles and without changing the con 
struction of the drawn shell element 10. It is recognized 
that the length of the tubes 30, 32, 34 and 36 may have 
to be varied for different engine designs but this can be 
done without requiring any major tool changes. 
As best shown in FIGURES 7 and 8, the cover element 

14 is provided with a plurality of apertures 40 which are 
adapted to receive projecting tab elements 42 formed 
adjacent the one edge of each of the transversely ex 
tending baffles 20, 22, 24 and 26. FIGURES 4 and 6 
show how the ends of the tab elements 42 are beveled at 
44 and 46 so as to facilitate assembly of the cover 14 
onto the tabs 42. Each tab is reduced in thickness by 
score lines as indicated at 47 whereby the tabs can be 
bent at this point without injury to the main porcelain 
coating which is applied to the muffler parts after the 
baffles have been secured in place but before the cover 
14 is attached to the bottom shell or housing element 10. 

It has been found desirable to porcelain coat all por 
tions of the muffler which are exposed to the products of 
combustion. While it is recognized that it is old to use 
porcelain to coat the interior surfaces of a muffler, the 
big problem has been that of providing a satisfactory 
muffler construction and enameling technique which will 
insure complete coating of all of the muffler parts. The 
complicated nature of the internal muffler passages and 
chambers makes it very difficult, if not impossible, to 
properly coat the interior of the muffler with porcelain 
after the muffler has been closed. It has been customary 
to pour the ingredients for the porcelain coating into the 
interior of a completely assembled muffler and to slosh it 
around in an attempt to coat all of the complex internal 
surfaces of the muffler but it has proven to be very dif 
ficult and impractical to completely cover all of the in 
ternal surfaces. 
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In applicants' muffler construction, the porcelain coat 
ing is applied to the bottom portion of the muffler hous 
ing after the baffles have been assembled therein but 
before the cover 14 is placed thereon. This not only 
makes it possible to better coat the interior Surfaces of 
the element 10 and the various baffles disposed therein 
but it also makes it possible to inspect the porcelain job 
before the cover 14 is assembled onto the drawn shell 
portion 10. The cover 4 is also coated with porcelain 
before it is fastened in place. After the parts have thus 
been coated with porcelain, the cover 14 is Secured to 
the main housing element 10 by bending the tabs 42 along 
the score lines 47 and by bending the flange 16 of the 
cover around the flange 12 of the main housing or shell 
10. Adjacent tabs are preferably bent in alternate direc 
tions. As best shown in FIGURE 7 of the drawings, a 
strip of asbestos 50 and a metal strip 52 are arranged 
over the row of perforations 40 through which the tabs 
42 project. The score lines 47 limit the area over which 
the porcelain coating is damaged when the tabs 42 are 
bent. Since these tabs 42 extend through the cover ele 
ment 40, the asbestos strip 50 and the metal strip 52, it 
is obvious that no part of the associated baffle which 
is located within the muffler chamber has any damage 
done to the porcelain. Since that portion of the tabs 
which projects to the outside of the muffler housing are 
disposed on the top side of the muffler, they are largely 
protected from the elements which would tend to cause 
destructive rusting. In order to further protect the tabs 
from damage, a coating 54 of silicon powder and Water 
glass is sprayed onto the top surface of the muffler. 
The bottom surface of the muffler housing element 10 

is protected from damage by gravel, etc., which might be 
thrown against the muffler by means of a stainless cover 
6) which is provided with a flange construction 62 ad 
jacent its upper edge which is wrapped around the flanged 
joint formed between the cover element 14 and the hous 
ing element 10, as best shown in FIGURE 1 of the draw 
ings. An intermediate layer of asbestos 63 is disposed 
between the housing element 10 and the stainless steel 
cover 60 So as to insulate the cover 60 from the housing 
element 10. Sealing compound 64 is provided at the edge 
of the flange 62 so as to prevent moisture from entering 
the space between the cover 60 and the housing element 
10. This sealing compound can be any well known heat 
resistant sealing material, such as a silicon sealing com 
pound. 

While the embodiments of the present invention as 
herein disclosed constitute preferred forms, it is to be 
understood that other forms might be adopted. 
What is claimed is as follows: 
1. A muffler for use with the exhaust system of an in 

ternal combustion engine including a shell construction 
having a first drawn shell element with side walls and a 
cover for said drawn shell element, said drawn shell ele 
ment having a peripheral flange adjacent its open end, 
said flange being arranged at an acute angle relative to 
said side walls of said drawn shell element, said cover 
having a flange portion interlocking with said first named 
flange, a plurality of baffles disposed in said shell element 
in spaced relationship to one another, baffle positioning 
grooves formed in said side walls of said shell element 
for receiving and holding said baffles in any one of a num 
ber of possible positions, means for Securing said baffles 
to said drawn shell element, said cover having a plurality 
of apertures formed therein, said baffles having projec 
tions extending through said apertures and interlocking 
said cover and said baffles, a plurality of tubular members 
arranged in staggered relationship within said drawn shell 
element, each of said tubular members being secured 
to one of said baffles, certain of said tubular members 
extending through an aperture in a second of said baffles. 

2. A muffler for use with the exhaust system of an 
internal combustion engine comprising in combination, a 
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4. 
dished out housing element with side walls, a cover for 
said housing element, said housing element having a 
peripheral flange adjacent its open side, said flange be 
ing arranged at an acute angle relative to said side Walls 
of said housing element, said cover having a flange por 
tion interlocking with said first named flange, a plurality 
of baffles disposed in said housing element in Spaced rela 
tionship to one another, baffle positioning grooves formed 
in said side walls of said housing element for receiving 
and holding said baffles in any one of a number of pos 
sible positions, means securing said baffles to Said hous 
ing element, said cover having a plurality of apertures 
formed therein, said baffles having projections extending 
through said apertures and interlocking said cover and 
said baffles, a plurality of tubular baffle members arranged 
in staggered relationship within Said housing element, 
each of said tubular members being secured to a baffle, 
certain of said tubular members extending through an 
aperture in a second of said baffles. 

3. A muffler for use with the exhaust system of an 
internal combustion engine including a shell construction 
having a first drawn shell element with side walls and a 
cover for said drawn shell element, said drawn shell ele 
ment having a peripheral flange adjacent its open side, 
said flange being arranged at an acute angle relative to 
said side walls of said drawn shell element, said cover 
having a flange portion interlocking with said first named 
flange, a plurality of baffles disposed in said shell element 
in Spaced relationship to one another, baffle positioning 
grooves formed in Said side walls of said shell element 
for receiving and holding said baffles in any one of a 
number of possible positions, means securing said baffles 
to Said drawn shell element, said cover and said baffles 
having interlocking parts thereon whereby said cover is 
held in assembled relationship relative to said drawn shell 
element and said baffles, a plurality of tubular members 
arranged in staggered relationship within said drawn shell 
element, each of said tubular members being secured to 
only one of said baffles, certain of said tubular members 
extending through an aperture in a second of said baffles. 

4. A muffler for use with the exhaust system of an in 
ternal combustion engine including a shell construction 
having a first drawn shell element with side walls and a 
cover for said drawn shell element, said drawn shell ele 
ment having a peripheral flange adjacent its open side, 
Said flange being arranged at an acute angle relative to 
Said side walls of said drawn shell element, said cover 
having a flange portion interlocking with said first named 
flange, a plurality of baffles disposed in said shell ele 
ment in spaced relationship to one another, baffle posi 
tioning grooves formed in said side walls of said shell ele 
ment for receiving and holding said baffles in any one of a 
number of possible positions, means securing said baffles 
to Said drawn shell element, said cover having a plu 
rality of apertures formed therein, said baffles having 
projections extending through said apertures and inter 
locking said cover and said baffles. 

5. A muffler for use with the exhaust system of an in 
ternal combustion engine including a shell construction 
having a first recessed housing element with side walls 
and a cover for said element, a plurality of transversely 
extending baffles secured within said element in spaced 
relationship to one another, baffle positioning grooves 
formed in Said side walls of said element for receiving 
and holding said baffles in position, a porcelain coating 
on said housing element and said baffles, said cover hav 
ing a plurality of apertures formed therein, said baffles 
having projections extending through said apertures 
and bent over onto said cover, said projections having a 
reduced thickness along the line of bend so as to restrict 
damage to the porcelain to the line of bend. 

6. A muffler including a shell construction having a 
first drawn shell element, a cover for said drawn shell 
element, a plurality of baffles disposed in said shell ele 
ment in spaced relationship to one another, means secur 
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ing said baffles to said drawn shell element, said shell 
element and said baffles having a homogeneous porcelain 
coating thereon and said cover having a homogeneous 
porcelain coating thereon, said cover having a plurality 
of apertures formed therein, said baffles having projec 
tions extending through said apertures and interlocking 
said cover and said baffles. 

7. A muffler for use with the exhaust system of an 
internal combustion engine comprising in combination a 
first drawn shell element with side walls, a cover for said 
drawn shell element, said drawn shell element having a 
peripheral flange arranged at an acute angle relative to 
said side walls of said drawn shell element, said cover 
having flange means interlocking with said first named 
flange, a plurality of baffles disposed in said shell ele 
ment and secured thereto in spaced relationship to one 
another, baffles positioning grooves formed in said side 
walls of said shell element for receiving and positioning 
said baffles, said cover having a plurality of apertures 
formed therein, said baffles having projections extending 
through said apertures and interlocking said cover and 
Said baffles, said drawn shell element and said baffles 
having a homogeneous porcelain coating thereon and 
Said cover having a separate homogeneous porcelain 
coating thereon. 

8. A muffler for use with the exhaust system of an 
internal combustion engine comprising in combination a 
first drawn shell element with side walls, a cover for said 
drawn shell element, said drawn shell element having a 
peripheral flange arranged at an acute angle relative to 
Said side walls of said drawn shell element, said cover 
having flange means interlocking with said first named 
flange, a plurality of baffles disposed in said shell element 
and Secured thereto in spaced relationship to one another, 
baffle positioning grooves formed in said side walls of 
Said shell element for receiving and positioning said 
baffles, said cover having a plurality of apertures formed 
therein, said baffles having projections extending through 
Said apertures and interlocking said cover and said baf 
fles, said drawn shell element and said baffles having a 
homogeneous porcelain coating thereon and said cover 
having a separate homogeneous porcelain coating there 
on, and means protecting the porcelain on the bottom 
side of said drawn shell element from foreign objects 
which might strike the bottom surface of said muffler. 

9. A muffler for use with the exhaust system of an 
internal combustion engine comprising in combination 
a first drawn shell element with side walls, a cover for 
Said drawn shell element, said drawn shell element hav. 
ing a peripheral flange arranged at an acute angle rela 
tive to said side walls of said drawn shell element, said 
cover having flange means interlocking with said first 
named flange, a plurality of baffles disposed in said shell 
element and secured thereto in spaced relationship to one 
another, baffle positioning grooves formed in said side 
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walls of said shell element for receiving and positioning 
said baffles, said cover having a plurality of apertures 
formed therein, said baffles having projections extending 
through said apertures and interlocking said cover and 
said baffles, said drawn shell element and said baffles 
having a homogeneous porcelain coating thereon and 
said cover having a separate homogeneous porcelain 
coating thereon, and means protecting the porcelain on 
the bottom side of said drawn shell element from foreign 
objects which might strike the bottom surface of said 
muffler, said last named means comprising a stainless 
steel covering having its upper edge arranged to cover 
Said flange means and a layer of asbestos between said 
stainless steel covering and said shell element. 

10. A muffler for use with the exhaust system of an 
internal combustion engine including a shell construction 
having a first drawn shell element with side walls and a 
cover for said drawn shell element, a plurality of baffles 
disposed in said shell element in spaced relationship to 
one another, baffle positioning grooves formed in said 
side Walls of said shell element for receiving and holding 
Said baffles in any one of a number of possible positions, 
means Securing said baffles to said drawn shell element, 
said cover and said baffles having interlocking parts 
thereon whereby said cover is held in assembled rela 
tionship relative to said drawn shell element. 
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