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1. 

This invention relates to pulsation dampeners 
which may include, for example, mufflers or ex 
haust silencers for combustion engines and par 
ticularly automotive engines. It is among the 
objects of the invention to produce a dampener 
or muffler that is simple, compact and inexpensive 
to manufacture. Another object is to provide an 
efficient muffler consisting of a minimum of parts, 
preferably not more than two. 
This invention proposes to dampen or silence 

undesired pulsations in a gas stream by Subdivid 
ing such stream into a plurality of component 
Sub-streams and, during their passage through 
the muffler, make varying directional changes in 
each and setting up neutralizing effects on one 
another by making these directional changes tor 
tuous. The latter bring about certain silencing 
effects as parts of one sub-stream impinge on 
parts of another sub-stream or as they intersect 
With each other. 
One feature of this invention is embodied in a 

dampener or muffler that is made up of a pair 
of pan-like shells each of which is provided with 
undulated or corrugated faces. The corruga 
tions are made up of valleys, grooves or channels 
forming ridges or peaks between them in such a 
manner that when the shells are placed to 
gether face to face, i.e., in opposed but symmetri 
cal fashion to provide the muffling space between 
them, the valleys and ridges in one shell com 
plement or co-act with the valleys and ridges of 
the other shell to constitute an efficient dampen 
ing or muffling baffle system which is realized and 
becomes effective as such incident to the mere as 
sembly and securing together of two such shells. 
A further feature of the invention resides in 

that when the shells are secured together in 
dampening or muffling relationship, the ridges 
and Valleys of one shell lie at an angle less than 
180° apart relative to those of the other shell and 
preferably nearer to 90° apart. These valleys 
and ridges of a shell thus lie at an angle of less 
than 180° to the longitudinal axis of that shell. 
In an X-ray view through the assembled muffler, 
the ridges and Valleys of one shell would appear 
to intersect the valleys and ridges of the other 
shell but since in reality the valleys and ridges 
of one shell lie in a different plane from those of 
the other shell, the valleys and ridges of the 
two shells do not actually intersect but grooves 
of one shell overlie the grooves of the other shell 
at an angle so the grooves and edges of the One 
shell traverse the grooves and ridges of the com 
panion shell. This enables the gases to pass from 
one shell to the other in a multiplicity of tortuous 
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directional changes. Hence, the term “intersect 
ing' is to be thus understood in defining the an 
gular disposition of the ridges of one shell rela 
tive to the ridges of the companion shell. The 
Shells preferably are stamped out of metal and 
their corrugations formed during the stamping 
process. Therefore, the corrugations appear on 
each Side of each shell, namely on the outer face 
thereof as well as on the interior face thereof. 
Of course, when corrugations are formed in this 
Way, what is a "ridge' on the outside face of a 
Shell becomes a “valley' or “groove' on the inner 
face or inside of the shell, while a “valley' or 
'groove' on the outside becomes a “ridge' on the 
inside, and so on. , 
According to another definition of one embodi 

ment of this invention the muffler comprises a 
pair of companion pan-like shells assembled in 
Symmetrical fashion with a general longitudinal 
flow-path therethrough. Each shell has a set oš 
parallel diagonally extending baffles rising from 
the interior face of the shell presenting free baffle 
edge portions. By assembling a pair of shells the 
baffle edge portions of the one shell are placed 
in proximity with the baffle edge portions of the 
companion shell although in traversing or inter 
Secting relationship thereto. The assembling of 
the shells establishes a co-action of the respective 
Sets of baffles with each other whereby an effec 
tive dampening system is attained. 
According to another feature, each shell also 

has a portion that is depressed on the outside of 
the shell but is raised on the inside of the shell 
and is disposed in Such a manner that when the 
Shells are placed together in a symmetrical 
fashion, the internally raised portions are aligned 
and abut So as to be complementary to each 
other in constituting a primary baffle at the inlet 
end of the dampener or muffler that is effective 
to Split the entering gas stream in such a man 
ner that one portion of the gas stream is guided 
to enter one set of diagonally disposed grooves 
Or channels and the other portion is guided to 
enter the other set of differently inclined diagonal 
grooves or channels. 
The invention possesses other objects and fea 

tures of advantage, some of which with the fore 
going will be set forth in the following descrip 
tion. In the following description and in the 
claims, 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 claims hereof will permit. In the accom 
panying drawings there has been illustrated the 
best embodiment of the invention known to me, 
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but such embodiment is to be regarded not as 
limiting but as typical only of many possible 
embodiments and structural arrangement, 
The novel features considered characteristic of 

my invention are set forth with particularity in 
the appended claims. The invention itself, how 
ever, both as to its organization and its method 
of operation together with additional objects and 
advantages thereof, Will best be understood from 
the following description of a specific embodi 
ment when read in connection with the accom 
panying drawings in Which 

Fig. 1 is a view upon one diagonally grooved 
side of the dampener or muffler; 

Fig. 2 is a part-sectional view taken on the 
line 2-2 in Fig. 1; 

Fig. 3 is a view upon the opposite diagonally 
grooved Side of the muffler, 

Fig. 4 is an end view taken on line 4-4 in Fig. 1; 
Fig. 5 is a croSS-Sectional view taken on line 

5-5 in Fig. 1; 
Fig. 6 Shows two identical half shells apart and 

With their Swaging edge portions open; 
Fig. 7 is a perspective of the half shells in Fig. 6 

illustrating the structural and manufacturing 
identity of the two shells; 

Fig. 8 is an idealized diagram of component 
flow-paths of the gases passing through the muf 
fier illustrating the neutralizing interferences 
among then: 

Fig. 9 is an idealized diagram of one of the com 
ponent Streans illustrating hypothetical flow 
paths resulting from a further subdivision into 
Sub-component streams and also illustrating the 
potential interferences among them. 
The muffler comprises a pair of pan-like shells 

i8 and which are identically shaped but in such 
a mantler aS to enable them to be assembled in 
Syinmetrical fashion and swaged together as will 
be further described below. Because of their 
Structural identity the detailed description of one 
Sheil 8 will suice. 
Such a shell has a longitudinal pan-shaped 

body portion 2 having an edge portion 3 in the 
form of a Gale SWaging fange and an opposite 
edge portion 33 in the form of a female SWaging 
fiange. t cine end of the body portion the edge 
portion is interrupted by a longitudinal channel 
Shaped portion 5 rep!"esenting one longitudinal 
half of an iniet, heck I of the muffler. At the 
Opposite eind the body portion is provided with a 
Sinaiiai' iOilgitudiinal chanihei-shaped portion 6 
represertilag Oile Cingitudinai half of an outiet 
neci O of the Inuiler. The inlet and outlet neck 
portio23 &rc shown to be in line with the longitu 
dinal central axis of the muffler. 
The body portion 2 is formed with internal 

ridges of different lengths although collectively 
designated by the character R, which extend diag 
Onally of tile longitudinal axis of the body por 
tion. Whei'sity there are created channels or 
grooves Of corresponding lengths collectively des 
ign2ited by the character G, the angle of inclina 
tion of the ridges relative to the longitudinal axis 
being shown to be about at 45°. These ridges 
rising froii tie interio; ace of the pan-shaped 
body critica &:1 having iree edge portions con 
Stitutic in the Inuffler in a nanner 
further to 3s described. 

in this pattern of ridges and grooves the ridges 
R coliapiise a pair of long ridges f and 1a, a 
pail of slightly Shorter ridges 8 and 8a, and a 
pair of short ridges 9 and 98. The channels 
G coil prise a long channel 28, a pair of slightly 
Shorter channels 2 and 2, and a pair of shortest 
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channels 22 and 22. There is also provided a 
transverse ridge 23 facing the inlet neckportion I. 
The end view of two shells O and constitut 

ing the muffler in Fig. 6 shows them apart al 
though in position about to be assembled and 
joined. In assembling the shell is placed face 
to face with its companion shell O so that the 
respective edge portions 4 can be swaged over 
their associated edge portions 3 as indicated at 
4 in Fig. 5. This assembly places free edge por 

tions of one set of ridges R, that is the ridges in 
One Shell, in traversing or intersecting relation 
Ship and in proximity if not actual contact with 
the free edge portions of the ridges of the com 
panion. Shell. Such traversing relationship is in 
dicated by the X-ray (dotted line) showing in 
Fig. 1 of the ridges at the far side of the muffler. 
This also places the free edge portions of the 
transverse ridges 23 of One shell in proximity and 
registry with the corresponding free edge portions 
of the ridgeS 23 of the connpanion Sheil so as to 
constitute a bailie B in the path of the inflowing 
Strean of gases entering the inlet neck I of the 
nuffler. This baffle B, herein briefly termed “the 
inflow-splitting inlet baffle,' offers to the incoming 
stream a convex face 24 and has a correspond 
ingly concave face 25 in the rear. 
The interior of the muffler (See FigS. 1 and 3) 

may be defined as oy an inlet Space or Zone a con 
tainitig the primary baffle B for splitting the in 
corning Stearn into two portions-a Zone b which 
is the baffling Zone constituted by the two Sets of 
interSecting ridges and grooves; and a Zone c 
which is the outiet Zone where the component 
Strealins energing from the grooves combine and 
whence they pass from the muffler. 

Diagrainimatic idealized views in FigS. 8 and 9 
illustrate how the Silencing effect is Created in 
this muffler by Subjecting the entering main 
stream of the gases to split-ups into component 
streams as well as to tortuous directional changes 
while causing these streams to intersect with one 
another. 
According to Fig. 8 a stream 25 of gases indi 

cated by a family of six cognate stream lines 
enters the muffler M. Schematically ShOWn to be 
split in half by the inlet baffle B, namely a stream 
portion 26 indicated by three Stream lines 26, 
2Sb and 26° and another stream portion 27 indi 
cated by three stream lines 27, 27b and 27°. This 
primary helixing or Split-up guides one portion 
towards and into one set of inclined grooves G. 
and another portion into the opposite Set Of 
grOOWes G. 
Thus, according to one idealized concept, the 

stream lines 26a, 26b and 26 will intersect with 
the opposed stream lines 2.7a, 27b and 27 as at 
points P1. An example of stream lines of the 
Same portion, Say, portion, intersecting With One 
another is represented by intersection points P2. 

All stream lines emerging from the baffle zone 
b join in a stream 28 in the Zone c to pass from 
the muffler through the outlet neck thereof. 
An idealized concept illustrated in Fig. 9 shows 

a single isolated stream line 29 being initially de 
flected by baffle B, then divided into component 
streams such as represented by the undulating 
lines 29. These undulating lines result When a 
component stream is repeatedly directed from the 
diagonal direction in one groove into the diagonal 
direction of adjacent traversing grooves as the 
strean passes back and forth between the two 
Companion. Shells of the muffler. Superimposed 
upon this pattern of undulating component 
Streams there is shown a pattern of component 
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streams which intersect with one another as at 
points P3, although the component streams are 
shown to join again by forming a strea.IY 3) pass 
ing through the outlet neck of the muffler. 
While the embodiment herein shown has the 

inlet and the outlet neck disposed in line With the 
longitudinal cential axis of the muffler, the under 
lying principles of function, and of structure can 
also be embodied in a muffler having off-center 
inlet and/or outlet connections. 
An advantage of this muffler construction lies 

in the fact that before assembling the shells can 
be nested in Stock to conserve shipping Space, to 
be assembled in the manner above described at 
their point of destination. 

claim: 
1. A pulsation dampening device for exhaust 

gases having a general flow-path substantially 
longitudinally therethrough comprising a pair of 
companion pan-like shells, the botton portion of 
each of Said shells being formed with impressions 
extending diagonally of the flow-path and con 
stituting substantially a Wave-like cross-sectional 
pattern resembling corrugations which inwardly 
present ridges constituting flow baffle portions 
which baffle portions out Wardly present corre 
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sponding grooves having corresponding outer 
cooling surfaces, the baffle portions of the One 
Shell lying adjacent to and extending transversely 
of similar baffle portions of the other shell to con 
Stitute a dampening device When the two shells 
are assembled with their inner SideS facing each 
Other. 

2. A device according to claim 1, in Which the 
shells are Substantially identical, each shell hav 
ing a female SWedging flange along One side 
and a male Swedging flange along the other side. 

BERTRON G. HARLEY. 
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