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8 Claims.

in mufiler structure for internal combustion en-
gines and having particular reference to mufflers
of the general type illustrated by U. 8. Patent
No. 1,931,736 to Noblitt et al. o
In mufilers of the above mentioned type to
obtain compactness of structure the gases are
passed back and forth through the muiifer cas-

ing between the inlet and discharge openings.

i0 The design of the muififler is such that the gases
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have a relatively free passage through the mulfifler
casing avoiding the creation of cbjectionable back
pressure yet at the same tlme the mufﬂer is cnar-
a.cterized by its silencing efficiency.

- Tt is an object of the invention to mmphfy
and thus reduce the cost of manufacture of the
above type of muffier and at the same time en-
hance the silencing efficiency thereof.

Another object is to provide a muiiler which

is streong and durable and partlcularly demgned |

t0 resist destruction by backfire.

A still further object is to produce a muﬂﬂer
in which deceleration noises are avoided as well
as high pitch noises or “wmstlmg” at time of
high gas velocity.

In the specific embodiment shown in the above
menticned patent three separate tubes are pro-
vided in the mufiler casing for a triple passage
of the gases. According to the present inven-
tion a triple passage of the gases through the
casing is possible with a pair of tubes; the muf-
Jer casinge acting as a conduit for the gases
from one end of the muffler casing to the other
anid for interconnecting such tubes. in the pre-
ferred form, these main tubes, through which
the main flow of gases pass, are each concentri-
cally supported within intermediate tubes which
define a chamber about each tube separating the
same from the muffler casing. These chambers
are divided up by partitions into separate cham-
hers arranged longitudinally of each tube. The
mezin tubes are perforated to effect communica-
tion with the chamber surrounding the same. In
the silencing of the exhaust gases of certaln en-
gines perforations may also be advantageously
provided in the intermediate tubes to effect a dii-
fusion or short circuiting of the gases into the
conduit defined by the muffler casing.

Tn the accompanying drawing wherein two
forms of the invention are illustrated,

Fig. 1 is a cross-sectional view through the
mulfler casing,

- Fig. 2 is a cross-sectional view ta,ken on line
1I—IT of Mig. 1, and ~

(Cl i181—54)

The present invention relates to improvement  Fig. 5 1s a view similar to Fig. 2 of a mod_lﬁed

form of the invention.

In the muffler illustrated in Figs. 1 and 2, the
cylindrical outer casing 18 is closed at opposiie
ends by headers 12 and {4 having inlet and
discharge openings (8§ and {8, respectively. Tubkes
26 and 22 constituting main conduits for the flow
of gases between the inlet and outlet openings
are concentrically supported within intermediate
tubes 24 and 2% by balile members 28, These
pairs of concentrically associated tubes are lo-

- cated in overlapping relation within the casing {8

to provide chambers 38 and 32 communicating
with longitudinally exiending chambers 4 and
36 defined within the casing i8. The tube 20 1s
shown communicating with the inlet 1§ through
a conical connector 38,

~ The tubes 28 and 22 are shown as perforated
to effect communication with the chambers 40
which act as acoustic wave filters or resonator
in a manner well known. Preferably the perfora-
tions in the tubes 28 and 2Z take the form of

10.

15

20

angularly disposed elongated. slots 42 as such a

configuration has been focund to climinate the
creation of high pitch noises or “whistling” in

the muffler due to the passage of thie gases across

the same, all as fully discussed and treated in my
copending application Serial No. 14,348, liled
April 5, 1935. These chambers 48 may be closed
in some instances and in others it has been found
advantageous to perforate the same in some suig-
able manner such as with slots &4 which permits
a diffusion or short circuit of a porvion of the gas

- flow out of the intermediate tubes 24 and 28§ into

the chambers 84 and 36 or from the intermedi-
ate tube 24 through the chambers 34 and 3% into
the inter
52 into the discharge fiow. The size and num-
ber of perforations in the chambers 48 may be
varied at will to regulate the back pressure in
the mufiler. Also this diffusion of the gas flow
between the intermediate tubes is of assistance
in noise suppression as the sound waves from
the inlet and discharge tubes 24 and 22 mect
and cancel each other.

It is to be noted that the connection 28 is
shown as provided with perforations 48 similar
to those in the tubes 24 and 22 permitting s
porticn of the gases tc flow into the chamber &8

and hence into the chambers 34 and 3¢ through

perforations 48, By regulating the periorate
ares in the connection 38 the same muffler struc-
ture is adaptable to different engines withh con-
trolled back pressure.
cuiting a portion of the gas flow the diameter

1ediate tube 26 and hence into the {ube

Obviously by short cir-
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of the inlet tube 20 can be substantially less in

diameter than the exhaust pipe leading to the
mulller without building up back pressure. Thus
the chambers 48 surrounding the tube 28 are of
maximum volume which enhances the noise sup-

pression properties of the same and makes it

possible to reduce the diameter of the casing 10
to a minimum.

At the present time it is my theory that the
angularly disposed slots 42 impart a whirling
action to the gases flowing along the inlet and
discharge tubes 20 and 22 and that a similar
action is imparted to the gases filling and pass-
ing through the chambers 43, 'This whirling

action of the gases is thought to be at least in

part responsible for the improved sound suppres-
sion characteristic ¢f my improved muiffier. An-
other important feature of the present invention
contributing to the silencing effectiveness of the
invention resides in the double wall made up of

the casing 10 and the intermediate tubes 24 and

26 as at 50 and 52 in Pig. 2. This prevents or
decreases so called “shell noise”. A further sil-
encing feature resides in having a large chamber

made up of the chambers 38, 32, 34 and 36 be-

tween the inlet and discharge tubes making a
balanced circuit. This large chambar as lo-
cated acts to obviate deceleration ncises instead

of agitating the same as in the usual case with
a chamber in a circut, especially in the more
Testricted type of mufiler.

'T'his large chamber
acts as a conducting passage beitween the inlet
and discharge tubes 20 and 22 opening inte and
leading from the chambers 32 and 30, respec-
tively. It also acts to expand and cool the gaszes
and as a general diffusion chamber when She
chambers 40 are perforated.

In the medified embodiment of the invention
shown in Fig. 3, the outer casing 54 is oblong
with semi-cylindrical portions %6 and 38 which
together wih longitudinal split tubes 6§ and 62
define tubes corresponding to the intermediate
tubes 24 and 26. Inlet and discharge tubes 54
and 66 are concentrically supported within the
semi-cylindrical portions 56 and 5%8. The ar-
rangement of these tubes may be the same as
in the structure shown in Fig. 1 with opposite

ends thereof communicating with the chambers

68 and 10 corresponding to the chambers 34 and
36. The structure shown in Fig. 3 has the ad-
vantage that the cuter casing defines in part
the intermediate tubes and permits the use of
two half tubes in lieu of two whole tubes as in
the structure shown in Figs. 1 and 2.

As many changes may be found necessary in

the muffler structure shown and disclosed to
meet particular engine requirements without
departing from the scope of the invention, it is
intended that all matter contained in the above
description shall be interpreted as illustrative
and not in a limiting sense. For the most part
these changes will be confined to variations in
proportions of parts, the perforations and con-
figuration of the conductors for the gases, and
the position of the associated tubes relztive to
each other. For example, the tubes 28 and 22
need not be concentrically loccated within the
tubes 24 and 26. Installation of the mufiler may
require that such tubes be eccentrically associ-

ated. Other changes will readily occur to those

skilled in the art. |

- Having described my invention what I desire
to protect by Letters Patent and claiin is:

- 1. A muffler comprising a casing having inlet
and discharge openings at opposite ends thereof,

2125449

an inlet conduit for conducting gases from one
end of said casing and discharging the same
into the interior of the casing ai the opposite
end thereof, a second conduit for conducting
gases from the interior of said casing at the in-
let end of the same to said discharge opening,
and means restricting the flow of gas adjacent
the inlet end, said first conduit having means
for short circuiting a portion of the cas flow
therethrough into the interior of said casing ad-
jacent the inlet end. |

2. A muffler comprising a casing having in-
let and discharge openings, inlet and discharge
tubes communicating with said Cpenings, said
tubes being located in said casing in offset rela-

tion and constituting conduits for the free pas-

sage ol exhaust gases from one end of said casing
to the other, said tubes at oppcsite ends of said
casing opening into the interior thereof , and an
expansion chamber tihrough which communi-

~cation is established between said tunes, said

inlet tube being of less cross-sectional area than
sald inlet opening, said inlet tube having means
for short circuiting a portion of the gas flow

therethrough into the interior of said casing ad-

Jacent the inlet end.

3. A mufiler comprising an elongated cylin-
drical outer casing closed at both ends except {or
inlet and discharge openings, inlet and dis-
charge cylindrical tubes located within said Casy-
ing and communicating with said cpenings, said
tubes being disposed in offset relation and ex-
tending throughout substantially the length of
said casing affording an unobstructive free pas-

sage of the gases therethrough, intermediate :

cylindrical tubes within which said first tubes
are supported and defining a chamber there-
with, sald intermediate tubes having an inside
diameter of approximately one-half the diam-
eter of said outer casing whereby said inter-
mediate tubes are closely fitted thereto io pPro-
vide a double wall structure for said first ttibes,
said first tubes being perforated alcng their
length and at opposite ends opening intc cppc-

~ site ends of the interior ¢f said casing.

4. A muffler comprising an clongated casing
having inlet and discharge openings al cppo-
site ends, inlet and discharge tubes in offset re-
lationn communicating with said cpenings and
defining free passageways for the flow of gases
longitudinally of said casing, intermediate tubes
within which said first tubes are supported to
define chambers, perforations in said first tubes
communicating with said chambers, said first
tubes opening into the interior of said casing at
Opposite ends thereof, said casing and interme-
diate tubes defining an expansion chamber for
the gases and a conduit through which com-
munication is effected between said first tubes.

5. A muffler comprising an elongated casing
having inlet and discharge openings at opposite
ends thereof, means defining passageways for
the free flow of gases back and forth longitudi-
naily of said casing between said cpenings, and
means located adjacent said inlet opening for
restricting the flow of gases passing toward said
passageways, said passageways having means for
short circuiting a portion of the restricted g2 SEs
from one to another thereof. |

6. A multiple muffler comprising an elongated
casing having inlet and discharge openings at
opposite ends thereof, offset means defining
passageways for the free flow of gases from and
toward said openings, an expansicn chamber
and passageway defined by said means and cas-
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ing communicating with said means through
which the gases flow in a counter-direction to
the flow in said means, and means defining a
passage adjacent said inlet opening for short
circuiting a portion of the flow of gases.

7. A multiple gas muffler comprising an outer
casing, inlet and discharge headers therefor,
means with said headers defining chambers at
opposite ends of said casing, a perforated inlet
tube for conducting gases longitudinally of said
casing and opening into one of said chambers,
a perforated discharge tube for conducting gases
longitudinally of said casing leading from the
other of said chambers, means defining a series
of longitudinally arranged resonance chambers

with each of said tubes, said last means and cas-

ing defining an elongated chamber constituting
a return between said first chambers.

3

8. A multiple gas muffler comprising an outer

casing, inlet and discharge headers therefor,
means with said headers defining chambers at
opposite ends of said casing, a perforated inlet
tube for conducting gases longitudinally of said
casing and opening into one of said chambers,
a perforated discharge tube for conducting gases

‘longitudinally of said casing leading from the

other of said chambers, and means defining a
series of longitudinally arranged resonance
chambers within each of said tubes, said last
means and casing defining an elongated cham-

10

ber constituting a return between said first 15

chambers.
GEORGE A. KINGSLEY.
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