April 16, 1935. H. S. POWELL o 1,998,386

MUFFLER FOR INTERNAL COMBUSTION ENGINES
Filed March 8, 1933

22 21 176
15 106

21
/—A
A

0co0oo0o0o0o0o0oO0¢Q

!
000O0COCOOOOOCO4

\'

1
=

7

v o8 Herbert S. Powell,
| B SfotzoenT e anon HHRAR

Oitormensd’,



5

o5

. the receiving: end of the mufiler; in part by the’

o

40

Coid

30

o
Tt

‘pockets.

5 plates are spaced from each other.

Patented Apr. 16, 1935

UNITED STATES

1,998,386

PATENT GFFICE

1, 998,386

MUF!"LER FOR INTERNAL COMUBT!ON
- "ENGINES:

‘Herbert 8. Powell. Ulica, N. Y.
Appﬁcaﬁon Mamhs 1933, Serial Ne. GGOO&

5 Clauns.

The invention relates to new and-useful im-
provements in-a muffier for expanding gases, and
more particularly a muffier for intemal combus-
ticn engines.

An object of the ihvention is to provide
muffler through which the exhaust gases pass
in a sinuous path, and wherein there are sub-
stantially closed pockets at each side of the path
of ‘travel of the gases, into -and through which
pockets the gases may pass by expansion for re-
ducing the extent of the negative and positive
impulses incident to the discharge of the exhaust
gases from the engine.

A further object of the invention is to provide
a muffler -of the above type wherein the walls
constituting ‘the sinuous path are so disposed
as to form a relatively thm flat celumn -of ﬂewmg
gases.

A still further obJect of the invention is to
provide ‘a mufier of the above type wherein: the

" noise incident to the expansion ‘of ‘the gases is

silenced in part by the expansion chamber at

perforated ‘baffle plates arranged to-provide the
siriious path through which the gases pass from
the expansion chamber to the outlet .end of the
muffier, and in part by substantially closed pockets
extending into the bafile plates into and through
which the exhaust gases expand and-pass.

These and other objects will in part-be obvious
and will in part be hereinafter more fully dis-
closed. :

In the drawing which shows by ‘way -of illus-
tration -one -embodiment -of the invention—

Figure 1 is a view in longitudinal cross sec-
tion through a mumer embodying the improve-
‘ments;

Pig. 2 is a view of the front end of the mumer
and
Fig. 3 is a sectmnal view ‘on the ‘line 3—3 of
Fig. 1.

The improved muffler or sﬂencer for -exhaust
gases of an internal combustion -engine includes
an elongated casing which may be of any de-
sired cross sectional shape. The exhaust gases
enter one end of the casing and pass out of the
other end thereof. - In the casing is a plate which
is ‘bent so as to provide spaced walls connected
by an integral curved section at their-inner €nds.
These walls form pockets and the walls are per-
forated so that the gases moving along the walls
may pass through the perforations into the
These spaced walls with the connected
curved ends form a baffle plate, and these baffle
., There is a

(CL 137—169) ,
similarly shaped plate at the ‘other side of the-

casing which ‘is bent to form spaced walls, with
a-curved outer end, and the walls are perforated
in the same manner. These two plates are di-
mensioned and placed so that the hafles are stag-
gered, and this produces a sinuous or tortuous
path through which the exhaust gases pass
throughout A greater portion of the length of
the casing.. The bafle plates are preferably

" spaced away from the ‘receiving end of the cas-

ing-so-as to provide an expansion chamber. The
walls of the pockets are flat, and this produces a
relatively thin flat column of flowing gas:

It is thought the invention will perhaps be bet-
ter understood by a detail -description of the il-
lustrated embodiment thereof, ‘The muffler con-
sists of a casing 1, which as shown in the draw-
ing, is circular in cross ‘section and the casing is
elongated to form ‘a relatively leng cylindrical
casing, receiving the exhaust gases at one end
thereef ‘and -discharging the same from the other
end thereof. At the inlet-end of the casing theie
is a partitien 2 having a neck portion 3 which is
provided with slots 4 and a clamping collar § which

encircles theneck portion and is adapted to clamp 25

the same to the pipe leading from the engine. ' At
the discharge end there is-a partition § having a
neck portion 1 provided with slots 8 and a clamp-
ing collar 9 to which the discharge pipe may be

attached. Within the casing is s plate {0. This :

plate 10 is bent so-as to provide spaced walls {1
and 12, which walls are connected at their inner
ends by a -curved member 13. “The walls 11 and
12, including the curved member 13, are provided

with a number of small perforations indicated at -;

14. It is understood, of course, that these per-

- forations may be varied in size and in number to

suit the requirements, The portion 0> of the
plate 10 is secured to the inner wall of the casing,
and the walls 11, 12 .and 43 form a baffle plate ex-
tending part way across the casing.. Within these
walls 11, 12 and 13 is a pocket or chamber 5.
The plate 18 is shaped s0 as to provide a series
of ‘these pockets -or baffle plates, like the one just
described. As shown they are all similar in con-
struction and like reference numerals have been
applied thereto. The pockets or bafles may, how-
ever, be otherwise shaped ‘and differently shaped
at opposite sides of the muffier. Thesebaffle plates
‘having the peckets or chambers therein are spaced
from. each -other and the portion -of the plate
between the baffle plates is shown as spaced away
from the casing, thus providing a small connect-
ing port 16 joining adjacent pockets or chambers.
The plate 10 is provided with a portion {0° near
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2
the discharge end of the casing [, which is se-
cured in any desired way to the casing. There is
alsc a plate {7 formed with parallel walls {8 and
{9 with a connected portion 28, which are simi-
lar in construction to the walls {1, 12 and (3.
There is a pocket between these walls indicated
at 21. There are a series of these bafile plates
having peckets or chambers therein, and the
walls are all perforated just as described in con-
nection with the walls 1f and 12. The plate IT
has g portion f7* which is attached to the casing
adjacent the inner end thereof and a portion IT¢
which is attached fo the casing at the outlet end
of the casing. This plate 17 is shaped so as to
provide connecting ports 22 of small dimensions
between the adjacent pockets. These ports 16
and 22 may be omitted, if desired, so as to pro-
vide isolated pockets or chambers in the respec-
tive bafiles. The plate {7 is so positioned in the
casing that the bafile plates foimed therein are
staggered relative to the bafile plates formed in
the plate {8. The plates are so dimensioned that
there is a relatively short distance between the
walls 12 and i8, and also between the walls 9
and {! of the next adjacent pocket. This pas-
sage hetween the plates extends all the way across
the casing, and this resulfs in producing a column
of gas which is relatively thin and wide, and which
travels in a sinuous path between and around
the curved ends of the baffles. The plates 10 and
{7 are spaced from the partition 2 so as to pro-
vide an expansion chamber £23. The gases enter-
ing the receiving end of the mufier are expanded
in the chamber 22 and are partly silenced through
this releasing of the gases into the chamber which
is of much larger diameter than the neck por-
tion 3 at the receiving end of the casing. The
passing column of gas will contact with the walls
of the bafile plates, and the negative and positive
imipulses in the gases will cause the gases to flow
through these small openings into and out of the
peckets or chambers in the bafle plates, thus
cushioning and breaking up the regular impulses,
Some of the gases will pass through the perfora-
tions in the opposite wall of the baffle plate and
intercept the fdow of the main column of gases,
and this aids in the breaking up of the regular
impulses and causing an even flow, or nearly so,
at the time when the gases reach the end of the
mufiler. There are three distinct features in the
mufiler which contribute to the silencing of the
noise incident to the release of the exhaust gases
through the engine. First, is the chamber 23
into which the gases expand and the regularity
in the impulses in part broken up or reduced.
Sceend, the gases pass about the bafles in a sin-
uous path of travel, which further breaks up the
regularity of the impulses and reduces the same.
Third, the gases pass through the perforations
into the pockets, and as they pass into and out
of the pockets, there is a cushicning effect in the
expansion of the gases, which again reduces the
regular impulses, bringing the same down to a
moere nearly continuous flow before the gases reach
the discharge end of the casing. - As noted above,
the casing instead of being circular in cross sec-

tion, may be of any desired shape. The baffle
plates may be attached to the casing in
any desired way. The invention is not par-

ticularly in the details of construction, but
rather in the arrangement of the baffle plates
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so as to provide the pockets and the expansion
chamber, all of which contribute to the silencing
of the expansion of the gases as they pass through
the muffler.

It is obvious therefore, that many changes in
the details of construction and the shaping of the
parts may be made without departing from the
spirit of the invention as set forth in the appended
claims.

Having thus described the invention, what I
claim as new and desire to secure by Letters
Patent, is—

1. A mufiler comprising a casing through which
the exhaust gases pass, a plate at each side of the
casing attached thereto at its ends and shaped
intermediate its ends so as to form baffies spaced
from each other with the baffles in the respective
plates arranged so as to provide a series of com-
municating substantially U-shapsd passages
whereby to form a sinuous passage between said
baffies for the travel of the gases, each baffle con-
sisting of spaced connected perforated walls
forming a chamber therein into and through
which the gases moving along said walls may
pass, said plate being shaped so as to providz
ports connecting the adjacent chambers at the
respective sides of the casing.

2. A muffler ccmprising a casing through which
the exhaust gases pass, baffles connected to the
oppozite sides of said casing and arranged to
form a sinucus path for the travel of thz gases
through said casing, each bafile consisting of
spaced perforated walls having the inner ends
thereof connected whereby to forim an ungb-
structed chamber in which and through which
the gases moving along said walls may pass.

3. A muffler comprising a casing through which
the exhaust gases pass, baffles secured to the cas-
ing at opposite sides thereof and arranged to form
a sinuous path for the travel of the gases thrcugh
the casing, each baffle consisting of a substantially
U-shaped perforated wall having the coannected
end disposed adjacent the center of the casing
and forming an unobstructed chamber into which
and through which the gases passing along the
wall may pass.

4. A muffler comprising a casing through which
the exhaust gases pass, plates secured to the cag-
ing at opposite sides thereof and each platz being
shaped intermediate its ends to provide spaced
baffles, the baffles in each piate being arranged
to provide a sinuous path for the travel of the
gases therebetweesn, each baffle consisting of
spaced perforated walls having the inner ends
thereof connected whereby to provide an unob-
structed chamber into which and through which
the gases moving along said plates may pass.

5. A muffler comprising a casing through which
the exhaust gases pass, plates secured to the cas-
ing at opposite sides therecf and each plate be-
ing shaped intermediate its ends to provide
spaced baffles, the baffles in each plate being ar-
ranged to provide a sinouus path for the travel of
the gases therebetween, each bafile consisting of a
substantially U-shaped perforated wall having
the connected end dispesed adiacent the center
of the casing and forming an unchstructed cham-
ber into which and through which the gases mov-
ing along the= wall may pass.
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