3,016,972

R. J. DUGAS
MUFFLER FOR AN INTERNAL COMBUSTION ENGINE

Jan. 16, 1962

Filed April 10, 1959

g
=~
AR R - m
7, S ;
{ ST 3
” 0 ” STYYI7YY
\ ! 2 .
N i c 2 2/ —
7 4 7% 74 p
| / ad —
P A ( 2 = X ‘
w’ .S e 2 zp P g Z oy W
= O/

PESELST o/ DOUEGIS,

AT 7OLNEYS.

BY
;3ngzzzbzzaZg;zfzatazazniib}€22anézécna




United States Patent Office

3,016,972
Patented Jan. 16, 1862

1
3,016,972
MUFFLER FOR AN E"JﬁFR\IAL COMBUSTION
ENGINE
Rebert §J. Dugas, 668 Lewis 8t.,, New Eberia, La.
Triled Apr, 18, 1959, Ser, No. 885,571
3 Claims, (Cl. 181—58)

The present invention relates to a muffler for an inter-
nal combustion engine. -

Presently in use and previously proposed are mufflers
for internal combustion engines of various constructions.
All the mufflers have for their mdin consideration the
suppression of the noise created by the explosion of a fuel-
air mixture within the . cylinders of the internal combus-
tion engine. Suppression of noise may be accomplished
by absorption of the sound waves created by the explo-
sions or by canceling out of the sound waves by producing
identical sound waves in opposite phase and impinging
the out of phase waves on each other. Such mufflers
have not been wholly successful for the reason that gen-
erally the structures proposed or provided increase the
back pressure of  the combustion gases, resulting in a
lowering of the horsepower available in the respecuve
engine.

An object of the present ifivention is to provide, in a

~muffler for an’ intefnal combustion engine, means for
suppressing the noises of the explosions of fuel-air mix-
tures in the engine without increasing back pressure gases
flowing from the engine.

Another object of the present invention is to provide a
muffler for an internal combustion engine which provides
as short as possible a route or passage for the flow of
exhaust gases from the engine to atmosphere, with effi-
cient suppression of noise of the gases emitted to atmos-
phere.

A further object of the present invention is to provide
a muffler for an internal combustion engine which permits
an engine to operate at a lower operating temperature by
providing means for dissipating the heat to atmosphere
rapidly and efficiently, with little or no condensation of
water vapor in the muffler, and with substantially total
suppression of the noise of the exhaust gases emitted to
atmosphere. ]

These and other objects and advantages of the present
invention will be fully apparent from the following de-
scription when taken in conjunction with the annexed
drawing, in which:

FIGURE 1 is an isometric view of the mufller of the
present invention with a portion of the wall cut away to
show -the interior of the muffler; and

FIGURE 2 is a view taken on the line 2—2 of FIG-
URE 1.

Referring in greater detail to the drawing in which like
numerals indicate like parts throughout the several views,
in FIGURE 1 the reference numeral 10 designates the
shell, constituting a tunnel member, of the muffler of the
present invention. The tunnel member or shell 19 has a
plate 12 closing one of its ends and another plate 14
closing the other of its ends. The end plate 12 is provided
with a tubular inlet 16 for receiving exhaust gases from
an internal combustion engine and for attachment to the
exhaust pipe of such engine. - The plate 14 is provided
with a tubular outlet 18 for attachment to a vehicle tail
pipe or other means of discharging exhaust gases from
the shell 10.

Partitions 2§ and 22, and partitions 24 and 26, sub-
divide the interior of the shell 10 into two constraining
chambers 28 and 3¢ with the chamber 28 adjacent and
inwardly of the end plate 12 and with the chamber 30
adjacent and inwardly of the end plate 14.

The chamber 28 has ingress means embodying a plu-
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rality of nipples 32 arranged in a ring and supported in-
termediate their ends in the partition 20. Another nipple
34 is supported in the partition 20 centrally thereof. The
ends of the nipples 32 and 34 within the chamber 28 are
formed at an acute angle with the cut ends or angled ends
of the nipples 32 disposed so as to face the nipple 34.

The partition 24 is similarly provided with a plurality
of nipples 36 arranged in a ring and in spaced relation
with each nipple 36 having a cut end within the chamber
30. The cut ends of the nipples 36 face toward the
center of the ring that they form and constitute ingress
means for the chamber 39. The nipples 36 are supported
intermediate their ends in the partition 24.

The open ended nipples 32, 34, and 36, are supported in
their respective partitions 20 and 24 by welding or other
suitable means, not shown. It is to be noted that the
nipples 32, 34 and 36 of their respective partitions 20 and
24 are disposed in spaced relation with the parts contigu-
ous to the acute angles being adjacent the perimeter of the
partitions and the acute amgles being remote from the
perimeter of the partitions.

Fach of the chambers 28 and 3¢ has egress means.
This means, in the chamber 28, embodies spaced aper-
tures 38 in the partition 22. Apertures 48 in the partition
26 are arranged in spaced relation and constitute the
egress means for the chamber 33. The nipples 32 and 34
in the partition 28 are of a larger inside diameter than
the nipples 36 of the pariition 24. Likewise, the aper-
tures 38 of the partition 22 are of a larger diameter than
the apertures 40 of the partition 26.

The space between the partitions 22 and 24 constitutes a
collection chamber, designated by the numeral 42, sepa-
rating the constraining chambers 28 and 36. The space
between the end plate 12 and the partition 20 constitutes
a receiving chamber 44 and the space between the parti-
tion 26 and the other end plate 14 constitutes an exit
chamber 46.

The tunnel member or shell 18 is provided with an-
nular grooves as at 48 in FIGURE 2 receiving the periph-
eral portions of the partitions 28, 22, 24, and 26, and also
other similar grooves receiving the peripheral portions of
the end plates 12 and 34. The transversely arranged par-
titions and end plates are fixedly secured by welding or
other suitable means, not shown, to the inner wall of the
shell 10.

In use, the tubular inlet 16 is connected to the exhaust
pipe of an internal combustion engine and the outlet 18
connected to a tail pipe or other means for venting ex-
haust gases to atmosphere at a suitable location. Gases
receivad into the tubular member or shell 18 through the
inlet 16 pass into the receiving chamber 44 and then
through the nipnles 32 and 34 into the first constraining
chamber 28. The gases then pass through the apertures
38 in the partition 22 into the collection chamber 42 and
then through the nipples 36 into the other constraining
chamber 39. Finally, the gases flow through the aper-
tures 40 in the partition 26 and into the exit chamber 46
from whence they are discharged through the outlet 18 to
atmosphere. Sound waves entering the shell 1¢ from the
inlet 16 are substantially canceled out by out of phase
sound waves generated by the portions of the partitions
26 and 24 exteriorly of the nipples 32, 34, and 36, and by
portions of the partitions 22 and 26 exteriorly of the
apertures 38 and 46,

Although specific dimensions are not here included, it
is to be noted that the internal diameters of the nipples 32
and 34 are larger than the internal diameters of the nip-
ples 36. Also, the size of the apertures 38 and 46 bear
the same relationship to each other as the nipples 32 and
34 bear to the nipples 36.

The end plates 12 and 14, and partitions 28, 22, 24, and



3,018,972

3
26 may be secured within the elongated shell 16 by weld-
-ing, crimping, or by pressed fitting if found to be practi-
cal. . The spacing of the partitions relative to each other
and to the end plates is not to be limited to the spacing
shown in FIGURES 1 and 2 but may be varied to any
other spacing if desired and the size of the apertures 38
and 49 and the size of the nipples 32, 34 and 36 may be

altered to accommodate the gases of any type of internal - -

combustion engine with which the muffier of the present -

invention is to be employed.

What is claimed is:

1. In a muffler, an open-ended elongated tunnel mem-
ber, an end plate. closing one end of said member and
having an inlet for receiving exhaust gases from an in-
ternal combustion engine,: another end plate closing the
other end of said member and having an outlet for dis-
charging the exhaust gases from said member, a pair of
partitions extending transversely of said member inwardly
of and adjacent each of said end plates and fixedly at-
tached to said member, each of said partitions and the
portions of said member therebetween forming a con-

straining chamber, one of the partitions of each cham--

ber being provided with ingress means embodying a plu-
rality of open-ended nipples ‘and the other of the parti-
tions of said chamber being provided with egress means
etnbodying a plurality of apertures, the nipples of each
partition being disposed so that the intermediate portions
are supported in said partition with one end within the
adjacent chamber and facing toward the apertured parti-
tion of said chamber and the other end exteriorly of said
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chamber and facing toward the -adjacent end plate of said
member, said one end of each nipple being formed at an
acute angle, the nipples of ‘éach partition being arranged
in spaced relation thereabout with the angles being ad-
jacent the perimieter of said partition and the parts con-
tigious to the acute angles being remote from the perime-
ter of said partition, the apertures and nipples of the
ingress and egress means of said one chamber being of a
larger diameter than the apertures and nipples of the in-
giess and egress means of said other chamber.

.2. The muffler according to claim 1, wherein the nip-
ples in the partition of the chamber adjacent the outlet
containing end plate are disposed in a ring and each hav-
ing the acuie angles facing toward the center of the ring.

3. The muffler according to claim 1, wherein the nip-
ples in the partition of thé chamber adjacent the inlet
containing end plate are disposed so that one of the nip-
ples is centrally.of the partition with the remaining nip-
ples being disposed in a ring and each having the acute
angle facing toward said one nipple.
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