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This invention relates to mufflers or exhaust 
silencers for combustion engines and more in par 
ticular for automotive engines. The noise re 
ducing function of the kind of mufflers herein 
contemplated is based upon the principle of flat 
tening out the flow of exhaust gases coming from 
the exhaust pipe of the engine, whereby a rela 
tively large surface contact and Sufficient fric 
tion is created between the gases and the muffler 
walls to absorb or neutralize the exhaust pulsa 
tions of the engine, while also inducing a reduc 
tion in the gas volume by cooling. Along with 
suppressing the exhaust pulsations and reduc 
ing as much as possible the noise effects there 
from, an efficient muffler should also offer a mini 
mum of back pressure to the exhaust gases. 

It is among the objects of this invention to 
construct a muffler which is not only efficient in 
that it combines noise reduction with low back 
pressure, but which also represents an efficient 
gas cooling structure, which furthermore offers 
low external air flow resistance, which is simple 
and compact and yet cheap to manufacture, 
which is easily mounted upon an exhaust pipe 
and easily accessible and exchangeable, and 
which is positionable so that it will adapt itself 
to crowded conditions; for instance those exist 
ing under the chassis of a low slung automobile. 

It should be understood, however, that the 
muffler according to this invention is not intended 
to be limited in its application to automobile en 
gines, but may also be applied to aircraft en 
gines or other internal combustion engines. It 
is herein also contemplated to employ the struc 
tural principles embodied in the muffler accord 
ing to this invention in an air intake Silencer for 
internal combustion engines. 

According to this invention the gases paSS 
through a flattened portion of the ruffler in a 
direction transversely of the direction of the air 
flow created by the motion of an automobile or 
airplane or otherwise, the flattened portion being 
substantially coextensive with the air flow in the 
sense that it offers a minianum air flow resistance 
thereto, even though its outer surfaces serve as 
media for cooling the exhaust gases by the air 
fiOW. 

Hence, the muffler according to one embodi 
ment provides for a flattened or sheet-like ex 
haust passage extending from the exhaust pipe, 
so constructed and disposed as to eause the ex 
haust gases to follow a path first, laterally away 
from the longitudinal axis of the terminal por 
tion of the exhaust pipe, and then again substan 
tially parallel to the longitudinal axis of that 
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terminal portion. In this way there results a 
Structure resenbling somewhat a rigid flag with 
the exhaust pipe representing the flag stick. 
OtherWise expressed the muffler Structure corn 
prises an axially elongated or finger-like cap por 
tion, representing the exhaust inlet portion of 
the muffler, to be fitted over or to the terminal 
portion of the exhaust pipe, and a flattened gas 
passage portion or muffling chamber extending 
laterally from the finger-like cap portion. 
A variety of features lie in the structural chair 

acteristics of the flattened gas passage conduit 
portion embodied in the muffler, also in the man 
ner of the disposal of that gas passage relative 
to the exhaust pipe as well as relative to an air 
flow created around the muffler and furthermore 
in the shape of the path of the gas through the 
muffler, and in the shape of the exhaust outlet 
portion of this muffler. 
According to one feature the laterally extend 

ing flattened gas passage has corrugations or 
undulations across which the exhaust gases must 
paSS. The corrugations may be said to be de 
fined as alternating ridges and depressions or 
as alternating lands and grooves, which are so 
disposed as to be coextensive with the air flow. 
Hence, these corrugations while offering a mini 
mum of air flow resistance, serve to intensify the 
cooling effect as well as the Silencing effect upon 
the exhaust gases. 
According to another feature the flattened gas 

passage portion terminates in a tubular or Some 
what conical tubular portion extending substan 
tially parallel to the corrugations and having an 
exhaust gas passage in the trailing end. 
According to still another feature the muffler 

is disposed so that the corrugations extend Sub 
stantially horizontally acting as cooling surfaces 
in an air flow. 
According to another feature a section taken 

from the leading to the trailing edge portion of 
the flattened gas passage portion is of streamline 
configuration creating an exhaust promoting 
vacuum at the trailing edge portion. More 
specifically it has a flared or Wenturi-like exit 
mouth portion at the trailing edge. 
According to another feature the muffler rep 

resents a duplex or multiple unit in which the 
gases pass first across the corrugations of one 
Section in one direction and then across the COr 
rugations of another section in the opposite di 
rection, 
The invention possesses other objects and fear 

tures of advantage, some of which with the fore 
going will be set forth in the following descript 
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tion. In the following description and in the 
claim, parts Will be identified by Specific nameS 
for convenience, but they are intended to be as 
generic in their application to similar parts as 
the art will permit. In the accompanying draw 
ings there has been illustrated the best embodi 
ment of the invention known to me, but such 
embodiment is to be regarded as typical only of 
many possible embodiments, and the invention 
is not to be limited thereto. 
The novel features considered characteristic 

of my invention are set forth With particularity 
in the appended claims. The invention itself, 
however, both as to its organization and its meth 
od of operation, together with additional ob 
jects and advantages thereof, Will best be un 
derstood from the following description of a 
Specific embodiment when read in connection 
With the accompanying drawings in Which: 

Fig. 1 shows one embodiment of the muffler, in 
Which the corrugated flattened gaS paSSage por 
tion terminates in a tubular Slightly conical ex 
haust outlet portion. 

Fig. 2 is a section along the line 2-2 in Fig. 1, 
taken parallel to the corrugations. 

Fig. 3 is a section along the line 3-3 in Fig. 1, 
taken acroSS the corrugations. 

Fig. 4 shows another embodiment of the muffler 
with a flat exhaust opening at the trailing edge 
and embodying stream lined exhaust promoting 
features. 

Fig. 5 is a section along the line 5-5 in Fig. 4 
taken parallel to the corrugations. 

Fig. 6 is a Section along the line 6-6 in Fig. 4 
taken parallel to the corrugations. 

Fig. 7 is still another embodiment of the muffler 
in the way of a duplex unit with two flattened 
corrugated exhaust passage Sections in Series. 

Fig. 8 is a cross section along the line 8-8 in 
Fig. 7. 

Fig. 9 is a cross section along the line 9-9 in 
Fig. 7. 

Figs. 1, 2 and 3 show a muffler comprising an 
elongated cap or finger portion a representing 
the exhaust inlet portion of the muffler, provided 
with a collar or neck i? whereby the muffler is 
fastened to the exhaust pipe 2 of an internal 
combustion engine, the direction of the exhaust 
flow in the pipe being indicated by an arrow 2. 
The exhaust inlet portion 6 is shown to be of 

substantially circular cross Section (see Fig. 3) 
having an elongated lateral gas passage opening 
or distributing slot 3 from which extends a 
muffler chamber in the form of a flattened gas 
passage portion 4 having corrugations 15, and 
terminating in a tubular slightly conical exhaust 
portion i 6 having a slot-like lateral opening 
through which it communicates with the corru 
gated portion 4. The gas inlet portion 0, the 
corrugated flattened gas passage portion or 
muffling chamber 4, and the tubular exhaust 
outlet portion f6, together constitute a rigid 
muffier unit. From Fig. 3 it will be seen that ac 
cording to this embodiment the muffler unit may 
be said to be composed of an upper half A and 
a lower half B, both A and B being joined edge 
wise by inter-engaging edge portions such as in 
dicated at 8 and 9. 
The Fig. 4 embodiment of the muffler comprises 

a gas inlet portion 20 laterally communicating 
with a flattened corrugated gas passage portion 
2 having a closed longitudinal edge portion 22, 
and a flat exhaust outlet opening 23 at the trail 
ing edge. The trailing edge portion of this muffler 
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4 
and an open portion of the length b, the length b 
constituting the length of the fiat exhaust open 
ing or mouth 23. 
The Sections in Figs, 5 and 6 illustrate the 

stream lining of the corrugated portion 2 and in 
that respect are substantially self-explanatory. 
Of significance, however, is a feature illustrated 
in Fig. 6, showing the narrowing or Venturi-like 
shape of the exhaust outlet edge portion at the 
trailing edge. The stream lined shape of this 
cross section along with the configuration of the 
outlet mouth portion shown in Fig. 6 illustrates 
the feature whereby a vacuum created by an air 
stream flowing past this strean line croSS Section 
will create an exhaust promoting vacuum at the 
trailing edge portion thereof including the mouth 
portion here particularly designated by the letter 
M. Again a manner of manufacture of this 
muffler is indicated by showing in FigS. 5 and 6 
upper and lower halves joined together edgeWise 
by way of suitably shaped inter-engaging edge 
portions such as the edge portions 24 and 25 as 
Shown in Fig. 5. 
The Fig. 7 embodiment shows an exhaust pipe 

26 connected with a muffler unit comprising two 
Sections 268 and 27 in series. The muffler section 
26 comprises an exhaust inlet portion 28, a cor 
rugated flattened muffler chamber or gas pas 
sage portion 29, a gas outlet and transfer por 
tion 30 Which also represents the gas inlet por 
tion for the muffler section 27 leading into the 
corrugated flattened second muffler chamber or 
gas passage portion 3 terminating in the gas 
outlet portion 32 shown to have connected there 
with an exhaust outlet extension piece S3. The 
CrOSS Section FigS. 8 and 9 indicate One manner 
in which this muffler unit is manufactured and 
whereby it is composed of two halves or half shell 
portions edgeWise joined together as by inter 
locking edge portions indicated as at 34 and 35. 
Flow line arrows in Fig. 7 indicate the pas 

sage of the exhaust gases through the muffiel 
unit, a depression or rib portion 36 being indi 
cated to separate the two muffler chambers or 
Sections from one another, While serving to con 
nect both sections into a rigid unit, 
The function of the muffler in the foregoing 

embodiments Will be substantially Self-explana 
tory from the folregoing description. It Will be 
seen that these embodiments represent the 
operating principle according to which the ex 
haust gases pass through the flattened and COr 
rugated middle portion or muffling section of the 
muffler unit in a direction which is transverse the 
air flow indicated, for example, by arrows 3 in 
Fig. 1, the corrugations themselves, however, 
being disposed so as to be coextensive with or 
parallel to the air flow. 
While this invention calls for a muffler pas 

Sage of flattened cross section providing a gaS 
flow-path transversely of the outside air flow, 
the structural embodiment is not to be limited 
to the specific shape of the muffler chambel here 
in shown; that is, the showing of a muffler cham 
ber in the form of a generally plane even though 
corrugated body is not to be considered as a 
limitation, since the requirements of this inven 
tion could be met by a shape of muffler chamber 
other than the plane One. For instance the 
passage even though flat, could be wrapped 
around the exhaust inlet portion or around the 
terminal portion of the exhaust pipe. 
As regards the scope of this invention, it is 

furthermore inmaterial whether the flat muffler 
thus comprises a closed portion of the length a 's chamber extends in a plane which is substan 
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tially horizontal or vertical or disposed at any 
other angle, provided the corrugations extend 
Substantially in the direction of the air stream. 
I claim: 
A muffler comprising a pair of corrugated shells 

associated in complementary fashion to consti 
tute a body portion forming between said shells 
a flat passage of undulating shape through which 
exhaust gases are adapted to pass at an angle 
relative to the ridges and Valleys of the Corru 
gations, said muffler thus presenting a pair of 
corrugated edge portions opposite to one an 
other as well as a pair of comparatively straight 
edge portions opposite to one another and ex 
tending substantially at right angles to said 
corrugated edge portions, a gas inlet header at 
one end of said undulating path and substan 
tially coextensive with said ridges, and a gas 
outlet header at the oppoiste end of said undu 
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lating path also substantially coextensive with 
said ridges, said inlet header having an inlet 
mouth at one of the corrugated edge portions, 
the outlet header having an outlet mouth at 
the other corrugated edge portion, whereby ex 
haust gas entering the muffler through the inlet 
mouth passes to the outlet mouth by way of a 
path angularly with respect to said ridges. 

BERTRONG. HARLEY. 
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