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13 Claims. 
This invention relates to improvements in 

mufflers or silencers of the type which are com 
monly employed for silencing the exhaust of in 
ternal combustion engines. 

s One of the objects of this invention is to pro 
Vide a muffler having a plurality of flow passages 
of improved construction formed therein. An 
other object of this invention is to provide a 
muffler of improved construction for providing in 
a portion thereof reverse flow passages through 
which the gases may flow first in one direction 
and then in another or reverse direction. A fur 
ther object is to provide an improved reverse 
flow structure in a muffler which also provides 
With a shell Surrounding the same a silencing 
chamber. Another object is to provide an im 
proved flow directing member in a muffler which 
also serves to reinforce against distortion the 
shell in which the structure is housed. 
Another object of this invention is to provide 

in a muffler a gas flow directing structure which 
is formed by a pair of sheets having portions 
thereof secured together and other portions 
Spaced apart to form the flow passages for the 
gaSes. 
Another object of this invention is to provide 

a flow directing structure for a muffler formed 
of a pair of sheets having longitudinal grooved 
portions formed in each of the sheets, the sheets 
being secured together so that the grooves of one 
Sheet lie in registration with the grooves of the 
other sheet to form flow passages for the gases. 
Another object is to provide in a flow direct 

ing structure of this kind means of improved 
construction for forming one or more high fre 
quency resonator chambers. - 
A further object of this invention is to pro 

vide a muffier with improved means for form 
ing a bottle neck passage for a resonator cham 

40 ber. : - 
Other objects of this invention will appear 

from the following description and claims, 
In the accompanying drawings: 

45 Fig. 1 is a longitudinal central sectional view 
of a muffler embodying this invention, the sec 
tion being taken on line -l, Fig. 2. 

Fig. 2 is a transverse sectional elevation there 
of, on line 2-2, Fig. 1. 

50 Fig. 3 is a longitudinal central section of a 
muffler of modified construction, the Section be 
ing taken on line 3-3, Fig. 4. 

Fig. 4 is a transverse sectional elevation there 
of, on line 4-4, Fig. 3. 

55 Fig. 5 is a longitudinal central sectional elle 

s 

30 

30 

35 

(C1. 181-54) 
vation on line 5-5, Fig. 6, of a muffler of an 
other modified form. 

Fig. 6 is a transverse Sectional elevation there 
of, on line 6-6, Fig. 5. 

Fig. 7 is a longitudinal central sectional view, 5 
on line 7-7, Fig. 8, of still another modified 
form of muffler embodying this invention. 

Fig. 8 is a transverse sectional elevation there 
of, on line 8-8, Fig. 7. 

Fig. 9 is a fragmentary transverse sectional 10 
elevation similar to that shown in Fig. 8 but 
having two intermediate shells added thereto. 
Our improved flow directing structure may be 

embodied in any suitable or desired type of muf 
fler, and it is understood that our invention is l5 
not limited to the particular mufflers shown in 
the drawings, which merely exemplify certain 
embodiments of this invention. 
The mufflers shown have suitable housings 

which may, for example, include an outer shell 20 
A, which is provided with transverse walls or 
heads B and C at the opposite ends thereof. In 
each of the constructions shown, the outer shell 
A is of elongated or substantially oval or ellipti 
cal cross section, but the cross sectional shape 25 
of the Outer shell may be of any other suitable 
or desired form. While the shell. A constitutes 
the outer shell in each of the constructions 
shown, yet it will be obvious that, if desired, ad 
ditional shells may be arranged about the shell 30 
A, if desired. 

Referring to the particular muffler shown in 
Figs. 1 and 2, the head B is provided with a 
Suitable aperture through which an inlet duct 
5 extends for conducting gases and sound waves 35 

from the exhaust pipe of an engine into the 
interior of a muffler, and the other head C also 
has an aperture through which a discharge duct 
6 extends, to the outer end of which the usual 

tail pipe (not shown) may be secured. 40 
The muffler shown in Figs. 1 and 2 is of the re 

verse flow type and is provided with a structure 
for directing the flow of gases, which includes a 
paSSage or conduit 8 connected with the inlet 
duct 5 to receive gases therefrom. The gases 45 
discharged from the passage or conduit f8 are 
reversed, as indicated by the arrow and enter 
into a second passage or conduit 9, in which 
they flow toward the inlet head B of the muffler, 
whereupon they are again reversed and pass into 50 
a conduit or passage 20 which connects with the 
discharge duct 6. The flow directing structure 
which includes the passages 8, 9 and 20 may, 
according to this invention, be formed of a pair 
of sheets or stampings of metal or other suitable 55 
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same with the resonator chamber 5, and in the 
construction shown, the bande 49 is provided with 
an aperture of suficient size so that the dis 
charge duct 6 may pass through the aperture, 
and this aperture preferably is of suficient size 
to provide a space about the duct 6 through 
which gases and sound waves may enter the 
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chamber 5 from the chamber or passage 36. 
This construction also has the advantage that 
the duct f6 and the baffle 49 are spaced apart so 
that no rattling can occur because of contact 
between these parts and this enlarged opening 
also facilitates the assembly of the muffler. This 
aperture in the baffle 49 may also, if desired, be 
provided with an annular flange 53 about the 
discharge duct 6 and spaced therefrom, thus 
forming an annular passage or bottle neck Con 
necting the reverse flow chamber 36 with the 
resonator chamber 5. The baffle 50 may also be 
provided with an enlarged aperture 54 through 
which the discharge duct 6 extends, and if de 
sired, additional apertures 55 may be provided 
for establishing communication between the 
chambers 5 and 52. ' 

It is well known that the action of a resonator 
chamber may be materially modified by the pro 
portions of a bottle neck communicating with the 
same, and in order to tune the compound resona 
tor chambers 5 and 52 to cancel the desired 
Sound waves, the flange 53 may be made longer 
or shorter and the aperture enclosed by the 
flange 53 may also be varied in diameter so that 
both the cross sectional area and the length of 
the bottle neck passage formed by the flange 53 
in cooperation with the outer surface of the dis 
charge duct 6 may be varied for the proper tun 
ing of the low frequency resonator chambers 5 
and 52. The tubular flange 53 is preferably 
formed integral with the baffle 49 by bending 
outwardly a portion of the metal which would 
otherwise be removed to form the hole in the 
baffe. 
In the Operation of this muffler, gas pulsations 

and sound waves entering the muffler through 
the inlet duct 5 pass into and through the pas 
Sage 8, Some of the gases and sound waves pass 
ing through the apertures in the grooves forming 
the passage f8 into the chamber formed by the 
intermediate shell 44 and upon returning from 
this chamber through the apertures into the pas 
Sage 8, the returning gas pressure pulsations 
and sound waves will be out of phase with those 
in the passage 8, thus producing a silencing and 
pressure equalizing effect. From the passage 8, 
the gases enter the chamber 36 and some of the 
gas pulsations and Sound waves entering this 
chamber will pass through the bottle neck formed 
by the flange 53 and the low frequency sound 
waves returning through the bottle neck to the 
chamber 36 will in part cancel the pressure pull 
sations and similar sound waves in the cham 
ber 36, thus further reducing noises and equal 
izing the flow of gas through the passage 9. In 
this passage, some of the gas pulsations and 
sound waves will pass through the apertures or 
perforations 4 into the chamber 38 and then 
back into the passage 9. This passage dis 
charges into the flow reversing chamber 35 from 
which the gases pass into the passage 20. Some 
of these gases and the sound waves carried there 
by will pass out of the perforations 40 into the 
chamber 39 with a flow equalizing and sound re 
ducing effect similar to that already described 
in connection with the chamber 38. Some gases 
and sound waves will pass through the apertures 

3 
in the groove 25 into the high frequency resona 
tor chamber formed by the shell 47 for further 
silencing of the exhaust. The gases finally pass 
from the passage 20 to the discharge duct 6. 

It will be noted that this muffler provides a 
relatively large number of silencing chambers by 
the use of Comparatively few parts, and conse 
quently, a very effective silencing of exhaust 
gases results from the use of the minimum of 
material. 
In the construction shown in Figs, 3 and 4, the 

gases enter the muffler through an inlet duct 60 
extending through the head B and pass into a 
passage 6 formed between a pair of plates 62 
and 63, which are grooved, as described in con 
nection with Figs. 1 and 2 to provide the passage 
6 and additional passages 64 and 65, the pas 
Sage 65 being connected with a discharge duct 
66. The two grooved sheets 62 and 83 are pro 
vided With transverse baffles 67 and 68 at the Op 
posite ends thereof, which form with the heads 
B and C chambers or passages for reversing the 
flow of gases. 
The grooved sheets 62 and 63 extend diametri 

cally across the space within the shell A and 
form therewith chambers 70 and 7 f, the pas 
sage 6 being provided at One side thereof with 
perforations 72 communicating with the cham 
ber 70, and the passage 64 being provided at the 
other side thereof with perforations 73, commu 
nicating with the chamber 7 d. The silencing ac 
tion. Of these chambers upon the gases passing 
through the passages 6 and 64 is similar to 
that explained in connection with Figs. 1 and 2. 
75 represents an intermediate shell similar to the 
shell 44 shown in Figs. 1 and 2, except that the 
intermediate shell T5 is arranged about the pas 
Sage 65 which communicates with the discharge 
duct 66. 
The flow directing structure embodying this in 

vention comprising the grooved sheets or stamp 
ings secured to each other lends itself particular 
ly to the formation of restrictions in the pas 
Sages formed by the grooves of the sheets. . These 
restrictions cooperate with surrounding resonator 
chambers to produce an improved silencing of the 
exhaust. It is, of course, easily possible to form 
the grooves in the sheets 62 and 63 so as to pro 
vide any desired shape of the passages formed by 
these grooves. Consequently, we have provided 
in each of the three passages 6, 64 and 65 re 
stricted portions 77, those shown preferably hav 
ing tapering or substantially frusto-conical parts 
78 and 79 leading to the restrictions 77. These 
restrictions operate in the same manner as the 
restrictions disclosed in our Patents Nos. 2,047 - 
442 and 2,047,443. The diameters of the re 
Stricted parts 77 may be reduced to any desired 
extent relatively to the diameters of the passages 
6, 64 and 65 and the restrictions serve to cause 
a larger flow of gases Out of the perforations lo 
cated ahead of the restrictions, and these gases 
will flow lengthwise of the resonator chambers 
70 and 7 or the resonator chamber formed 
within the intermediate shell 75, and then back 

: into the conduit or passage through perforations 
located rearwardly or down stream relatively to 
the restrictions 77. By causing portions of the 
gas pulsations and sound waves to travel in the 
chambers through greater distances than the 
main flow of gases through the passages 61, 64, 
and 65, the gas pulsations and sound waves re 
turning from the resonator chambers into the 
flow passages will be out of phase with those por 
tions of the gases and Sound waves which flow 
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4. 
straight through these passages, thus resulting 
in very effective silencing of noises of the exhaust. 
Restrictions similar to those illustrated in Figs. 2 
and 3 may, of course, be used in connection with 
the muffler shown in Fig. 1, if desired. 
In Figs. 5 and 6 is shown another modified form 

of muffler provided with a reverse flow unit simi 
lar to that described in connection with Figs. 3 
and 4, this unit comprising a pair of grooved 
sheets or stampings 80 and 8 forming passages 
82, 83 and 84, the two sheets being arranged be 
tween transverse baffles 85 and 86. This ar 
rangement of the reverse flow structure, conse 
quently, provides silencing chambers 87 and 88 
at oppositesides of the two sheets. The silencing 
chamber 87 receives a portion of the gas pulsa 
tions and sound waves from the reverse flow pas 
sage 84 due to perforations in One wall of this 
passage, and the chamber 88 similarly receives 
gas pulsations and sound waves from the middle 
passage 83. In this construction, an intermediate 
shell 89 is provided about the passage 82 which 
receives gases entering the muffler through a 
duct 90 extending throgh the head B. 
In this construction, an additional baffle 9 is 

employed which forms with the baffle 85 a pas 
sage or chamber through which gases may flow 
from one of the longitudinal passages 84 of the 
reverse flow structure to the passage 83 thereof. 
The baffle 9 also forms with the head B a low fre 
quency resonator chamber 92, the baffle being 
provided with an opening or hole 93 through 
which gas pulsations and sound waves may enter 
the resonator chamber 92. Preferably the baffle 
9 is also provided with an aperture or hole 94 
through which the inlet duct 90 extends, and 
this hole may be made SOmewhat larger than the 
external diameter of the inlet duct to provide an 
an additional opening through Which gas pulsa 
tions and sound waves may enter the chamber 
92 and also to provide ample clearance about 
the duct 90 to prevent rattling and facilitate as 
sembly of the muffler. 
In the particular construction shown in Figs. 5 

and 6, the muffler is provided at the discharge 
end thereof with a head C” provided with a cen 
tral aperture through which a discharge duct 95 
extends and to which it is Secured. The inner 
end of this duct, consequently, communicates 
with the middle discharge passage 83 of the re 
verse flow structure. 

In the muffler shown in Figs. 5 and 6, the pas 
sages 82, 83 and 84 are provided with restrictions 
97 similar to the restrictions 77 described in con 
nection with Fig. 3, but if desired, these restric 
tions may be omitted from the reverse flow struc 
ture. 
In the operation of this muffler, gases entering 

the muffler through the duct 9 pass through the 
passage 82, some of the gases and sound waves 
passing through the perforated walls thereof into 
and out of the resonator chamber formed by the 
intermediate shell 89. The gases and sound 
waves discharged from the passage 82 enter the 
Space between the baffle 86 and the end head C' 
and pass into the passage 84 of the reverse flow 
structure, some of them passing through the per 
forations of a wall of this passage into and out 
of the chamber 87, and in passing out of the 
chamber 84, they enter the space between the 
baffles 85 and 9. Some of the gas pulsations and 
Sound Waves will enter the chamber 92, while an 
other portion of the gas pulsations and sound 
waves enter directly into the passage 83. The 
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discharging through the aperture 93 entering into 
the passage 83 will, consequently, be out of phase 
with gases and sound waves which p directly 
into the passage 83, thus producing additional 
silencing of low frequency sound waves and mate 
rially reducing the amplitude of the pressure 
pulsations in the passage 83. From this passage, 
the gases and sound waves pass through the dis 
charge duct 95 out of the muffler, some of the 
gases first passing through the perforations in a 
W the passage 83 into and out of the cham 
er 88. 
In the construction shown in Figs. 7 and 8, the 

muffler is provided with an inlet head B having 
a central aperture through which an inlet duct 
00 passes. This duct discharges the gases and 
sound waves into a central passage of formed by 
means of a pair of grooved sheets or stampings 
as described in Connection with the other fig 
ures. The gases and sound waves discharged 
from the passage of enter into a transverse 
chamber or passage 02 formed between a baffle 
f03 of the reverse flow structure and the end 
head C of the muffler, and then enter the passage 
04 in which the gases filow in the reverse di 

rection. From the passage 604, the gases enter 
into a transverse paSSage or chamber formed be 
tween baffles 05 and O. From this chamber 
or passage, the gases enter the discharge passage 
08 of the reverse flow structure, and then to the 

discharge duct 09 of the muffler. The passages 
0, 04 and 0.8 may be either of approximately 

cylindrical form, as shown in Fig. 1, or they may 
be provided with restrictions, as shown in Figs. 3 
and 5. 
The baffle 05 forms with the inlet head B', a 

resonator chamber into which gases may en 
ter through an aperture i 2 in the bafile 05. 
The two sheets or stampings forming the pas 
Sages 0, 06 and 08 also divide the space be 
tween the two baffles fo3 and 07 into two silenc 
ing or resonator chambers 4 and 5, Fig. 8, 
which cooperate with the passages 0 and 08 
respectively in a manner similar to that described 
in connection with the other figures. The oper 
ation of this muffler is similar to that described 
in Figs. 5 and 6, and differs therefrom mainly in 
providing for a Centrally arranged inlet duct 
and a discharge duct at One side of the muffler. 
These various arrangements are necessary to en 
able the mufflers to be applied to automobiles of 
different makes, in which the exhaust pipes and 
tail pipes are so arranged as to require different 
arrangements of the inlet and discharge ducts 
of the mufflers. V 

In Fig. 9, We have shown in section a modifi 
cation of the construction shown in Figs. 7 and 
8. In this modification, a pair of substantially 
semi-cylindrical intermediate shells 20 and 2 
are provided, these shells being similar in con 
struction to the shell 47 shown in Fig. 2. Each 
of the passages of and 04 is provided with 
perforations in both of the grooves forming these 
passages, so that gases and sound waves from 
the passage of may enter into the intermediate 
chamber formed by the shell 20 as well as into 
the larger chamber 5. Gases and sound waves 
from the reverse flow passage 04 enter into the 
chamber formed by the shell 2, as well as into 
the larger chamber 4. 
While We have shown in each of the figures, 

an arrangement according to which the two 
sheets or stampings of the reverse flow structure 
extend completely across the chamber in which 
they are contained, so as to divide the chamber 
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into two separate parts, it will be obvious that, 
if desired, the enclosing shell. A may be made 
larger, or the sheets, or stampings may be made 
of smaller dimensions transversely of the muffler 
so that they do not extend completely across the 
space between the transverse baffles of the re 
verse flow structure, so that only a single cham 
ber is formed about the sheets or stampings. 
Such construction may be desired under certain 
conditions. While we have shown in each of the 
drawings, a reverse flow structure having three 
separate passages for the gases, it will be obvious 
that these sheets may be formed to provide Only 
two passages or more than three passages for 
the gases and sound waves. It will also be obvi 
ous that our improved construction lends itself 
readily to producing passages of tapering form 
between the two sheets, it being merely necessary 
to provide grooves in the two sheets correspond 
ing to the form of passage desired. 
The reverse flow construction described in 

connection with the mufflers shown in the draw 
ings has the advantage that the three passages 
of the reverse flow structure can be simply and 

35 

40 

inexpensively formed by means of two sheets or 
stampings suitably shaped to form the passages 
and secured together. Furthermore, these two 
sheets in addition to forming the three passages 
also divide the Space between the two transverse 
baffles of the reverse flow structure into two sepa 
rate silencing chambers. Consequently, by the 
use of only four parts, two sheets and two baffles, 
the three passages for the exhaust gases and two 
silencing chambers therefor can be formed. 
Since any or all of the passages of the reverse 
flow structure can readily be formed SO as to re 
ceive at either end the inlet and discharge ducts, 
it will be obvious that the reverse flow structure 
may be readily adapted to cooperate with any 
arrangements of these ducts that may be de 
sired. The reverse flow structure may readily be 

50 

positioned in any portion of the muffler, so that 
any desired arrangement of additional silencing 
chambers may be used in connection with a re 
verse flow structure. 

. By means of intermediate shells which form 
smaller chambers within the larger chambers of 
the reverse flow structure, a large variety of si 
lencing effects can be obtained. The intermedi 
ate shells, whether the same are of cylindrical 
or semi-cylindrical form can be easily applied 
to the grooved sheets forming the flow passages 
by means of the same welding or Seaming Oper 
ations employed in forming this flow struc 
ture, and consequently, add very little to the cost 
of the muffler. 
Our reverse flow structure, while it may be 

used in connection with an Outer Or enclosing 
shell of any suitable or desired form, has an add 
ed advantage when used with a non-circular 
type of shell such, for example, as shown in the 
accompanying drawings, in that the reverse flow 
structure reinforces this shell against distortion, 
It is well known that, in the event of explosions 
of gases in the muffler, a shell of elliptical cross 
section will tend to assume a circular cross sec 
tion. The reverse flow structure herein disclosed 
materially reinforces the enclosing shell against 
such distortion by forming a relatively rigid brace 
across the major diameter of the elliptical or 
oval cross section. The muffler described is also 
economical to manufacture for the reason that 
the end heads or transverse partitions B and C 
in all of the various figures may be identical, but 
merely differently positioned in the respective 
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ends of the muffler, so that by different arrange 
ments of the end walls relatively to each other, 
and by the provision of an end wall or head hav 
ing a central aperture, various types of mufflers 
can be constructed to suit different conditions 
encountered with various makes of automobiles 
with reference to the positions of the exhaust 
and tail pipes. 
We claim as our invention: 
1. A muffler having a reverse flow structure 

formed by a shell, a pair of transverse baffles 
forming with said shell a chamber, and a pair of 

l) 

metal sheets arranged in said chamber and se 
cured together and provided with longitudinal 
grooves forming between said sheets passages for 
the gases, said sheets having their opposite sides 
extending to said shell to divide said chamber into 
two separated parts, said sheets being provided 
With perforations in grooved portions thereof es 
tablishing communication between said passages 
and Said chamber, said baffles having openings 
Communicating with said passages. 

2. A muffler having a reverse flow structure 
formed by a shell, a pair of transverse baffles 
forming with said shell a chamber, and a pair of 
metal sheets arranged in said chamber and se 
cured together and provided with longitudinal 
grooves forming between said sheets passages for 
the gases, said sheets being secured at their ends 
to said baffles and having their opposite sides 
extending to said shell to divide said chamber 
into two parts, said sheets being provided with 
perforations in grooved portions thereof estab 
lishing communication between said passages and 
Said chamber, said baffles having openings com 
municating with said passages. 

3. A muffler having a reverse flow structure 
formed by a shell, a pair of transverse baffles 
forming with said shell a chamber, a pair of 
metal sheets arranged in said chamber and se 
cured together and provided with longitudinal 
grooves forming between said sheets passages for 
the gases, said sheets being secured at their ends 
to said baffles and having their opposite sides 
extending to said shell to divide said chamber 
into two parts, said sheets being provided with 
perforations in grooved portions thereof estab 
lishing communication between said passages and 
said chamber, said bailes having openings com 
municating with said passages, and means ar 
ranged beyond said baffles for conducting gases 
from One passage to another. 

4. A muffler having a reverse flow structure 
formed by a shell, a pair of transverse baffles 
forming with said shell a chamber, a pair of metal 
sheets arranged in said chamber and secured 
together and provided with longitudinal grooves 
forming between said sheets passages for the 
gases, said sheets being secured at their ends 
to said baffles and having their opposite sides. 
extending to said shell to divide said chamber 
into two parts, said sheets being provided with 
perforations in grooved portions thereof estab 
lishing communication between said passages and 
said chamber, said baffles having openings com 
municating with said paSSages, means arranged 
beyond said baffles for conducting gases from 
one passage to another, means for conducting 
gases to One of Said passages, and means for 
conducting gases out of said reverse flow struc 
ture from another of said passages. 

5. In a muffler, the combination of a shell and 
a pair of transverse walls forming therewith a 
chamber, and a gas COnducting structure formed 
in said chamber and comprising a pair of metal 
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sheets arranged lengthwise in said chamber, at 
least one of said sheets having longitudinal de 
pressions formed therein which form passages 
between said sheets, portions of at least one of 
said sheets forming a wall of a passage having 
perforations through which gases may pass into 
and out of said chamber, said transverse walls 
having openings connecting with some of said 

0 

rations. 
6. A muffler having a shell and a pair of walls 
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passages, some of said longitudinal depressions 
having transversely extending portions of less 
depth than the main portions thereof to increase 
the quantity of gas flowing through said perfo 

extending transversely of and connected with 
said shell and forming therewith a chamber, 
and means for conducting gases through said 
chamber including a pair of metal Sheets hav 
ing portions thereof secured together and other 
portions thereof grooved to form flow passages 
between said sheets, ". said , last mentioned por 
tions of said sheets being provided with per 
forations through which gases may pass into and 
out of said chamber, a portion of at least one of 
said grooves between perforations being of less 
depth than the main portion thereof to produce 
a portion of Smaller cross sectional area in the 
passage formed by such groove to cause a larger 
quantity of gas to flow into and Out of Said per 
forations, said transverse walls having openings 
therein connecting with said flow passages. 

7. A muffler having a shell and a pair of Walls 
extending transversely of and connected with 
Said shell and forming thereWith a chamber, and 
means for conducting gases through said cham 
ber including a pair of sheets having portions 
thereof secured together and other portions 
thereof grooved lengthwise thereof to form flow 
passages, said transverse walls having openings 
therein connecting With said flow passages, at 
least one of Said sheets having perforations in 
the portions thereof spaced from the other sheet 
through which gases may flow into and out of 
said passages into the space in said chamber, 
Some of said grooved portions having transverse 
zones thereof of less depth than the main 
grooved portions to provide a restriction in a 
passage to increase the flow of gas through said 
perforations. 

8. A flow directing structure for a muffler com 
prising a shell, a pair of transverse walls secured 
to said shell, and a pair of sheets extending from 
one of Said walls to the other end having its sides 
terminating at said shell and having portions 
thereof spaced from said shell to form with said . 
shell a pair of chambers, parts of said sheets be 
ing Secured together and other portions thereof 
being spaced apart to form flow passages be 
tween said sheets, said walls having apertures 
communicating With said passages, a portion of 
one of said sheets forming a wall of one of said passages having perforations communicating 
with one of said chambers for permitting gases to 
flow therethrough into and out of said chamber, 
and a portion of said other shell forming a wall 
of another passage having perforations commu 
nicating with the other of said chambers for 
permiting gases from said last mentioned pas 
Sage to flow into and out of said last mentioned 
chamber. 

9. A muffler having a flow structure formed by 
a shell, a pair of transverse walls forming a 
chamber with said shell, a pair of metal sheets 
arranged between said walls and secured to 
gether, at least one of said sheets having grooves 

2,235,705 
formed lengthwise therein which form between 
said sheets passages for the gases, means for 
conducting gases to and from said structure into 
Said passages, and an intermediate half shell ar 
ranged in said chamber about a part of a passage 5 
and having its longitudinal edges Secured to One 
of Said sheets, a wall of said passage having per 
forations through which gases may pass into and 
Out of the space within said intermediate shell. 

10. A flow directing structure for a muffler i0 
comprising a shell, a pair of transverse walls 
Secured to said shell, and a pair of metal sheets 
extending from one of said walls to the other 
end having its sides terminating at said shell 
and having portions thereof spaced from said 15 
shell to form with said shell a pair of cham 
bers, parts of said sheets being secured together 
and other portions thereof being spaced apart 
to form flow passages between said sheets, said 
walls having apertures communicating with said 20 
paSSages, a portion of one of Said sheets forming 
a Wall of One of said passages having perfora 
tions communicating with one of said chambers 
for permitting gases to flow therethrough into 
and out of said chamber, a portion of said other 25 
sheet forming a wall of another passage having 
perforations communicating with the other of 
said chambers for permitting gases from said 
last mentioned passage to flow into and out of 
said last mentioned chamber, and an interme- 30 
diate shell arranged within said first mentioned 
shell about a third passage formed by said sheets 
and forming therewith a silencing chamber, por 
tions of said sheets forming said third passage 
being perforated to permit gases to pass into 
????ut bf the Space within said intermediate 
Shell. 

11. A muffler having a flow structure formed by 
a shell, a pair of transverse walls forming a 
chamber with said shell, a pair of sheets ar 
ranged between said walls and secured together, 
at least one of said sheets having grooves formed 
lengthwise therein which form between said 
sheets passages for the gases, means for conduct 
ing gases to and from said structure into said 
passages, and a substantially semi-cylindrical 
shell Secured to one of said sheets about a por 
tion thereof forming a wall of a passage and 
forming with said sheet a silencing chamber, 
Said portion of a sheet having perforations com 
municating with said chamber. 

12. A muffler having a reverse flow structure 
formed by a shell, a pair of transverse baffles 
forming with said shell a chamber, and a pair 
of sheets arranged in said chamber and secured 
together and provided with longitudinal grooves 
forming between said sheets passages for the 
gases, said sheets having their opposite sides ex 
tending to said shell to divide said chamber into 
two separated parts, said sheets being provided 
with perforations in grooved portions thereof 
establishing communication between said pas 

40 

45 

50 

55 

60 

Sages and said chamber, the perforations of one 
passage Communicating with one part of said 
chamber and the perforations of another passage 
communicating with the other part of said cham 
ber, and means for conducting gases to flow in 
succession from one of said passages to another. 

13. A muffler having a flow structure formed by 
a shell, a pair of transverse walls forming a 70 
chamber with said shell, a pair of metal sheets 
arranged between said walls and secured together, 
at least one of said sheets having grooves formed 
lengthwise therein which form between said 
sheets passages for the gases, means for conduct- 75 
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ing gases to and from said structure into said 
passages, and a substantially cylindrical longi 
tudinally split intermediate shell extending about 
a longitudinal edge of said sheets and about a 
groove adjacent to said edge and having its longi 
tudinal edges at said split Secured to said sheets, 

at least One of said sheets at Said groove having 
perforations through which gases may pass into 
and out of the space between said intermediate 
shell and said sheets. 

LUCIEN L. HAAS. 
GAIL C. STARK WEATHER. 


