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Patented June 2 1925.
UNITED STATES

1,539, 967

PATENT OFFICE

WG S'I‘OCKTON OFOCEANGkOVE,NEWJRSEY

EXEAUST IUFFLEB.

To all whom it may concern:

.Be-it known that I, Cuarues G. Stock-
TON, a citizen of the Umted States, and a
“resident of Ocean Grove, in the county of

5 Monmouth and State of New Jersey, have
invented new. and useful Improvements in
Exhaust Muﬂlers, of which the followulg 18
a specification.

- s invention relates to a muffler or si-
10 lencer for the exhaust of an internal com-
~ bustion engine.
. . The prima

© provide a m
of the type in which the exhaust gases are
15" divided into 'a plurality of jets which are
- caused to impin,
other and embo§e
construction and arrangement of passages
for dividing the exhaust gases, reducing the

object of the invention is to

20 pressure and velocity thereof and. discharg-

‘ing them into the atmosphere with a mini-

"~ mum of noise, back pressure and v1bra.tlon -

of the engine.
"~ Further objects are to provide a mufller

=25 of this character which cannot become’

 loaded .or *“back-fire ” and which will clean

itself and will not collect soot; to provide
“such a muffler which is small, light in
weight and simple and inexpensive in con-

- 30 struction, and to obtain other results and

advantages as may be brought - out by the '

following descri tEtmn

Referrmg to the accompanying dmwm
in which like numerals of reference in
cate the same parts throughout the severa.l
views,

3&

Figure 1 is a side elevatlon of a muffler

embod my invention showing the same
ap heglilf an exhaust pipe;
40 Figure 2 is an enlarged to

N partla.lly in section, of the muffler;

Figure 3 is-a vertical longitudinal sec-'

_ ‘tional view through the muffler taken on the
line 3—3 of Fig. '
_Figure 4 is a fmgmentary perspectlve
view of the inlet pipe of the muffler;
Figure 5 is an ense view of the outlet end
of the muffler;
Figure 6 is a transverse sectlons.l view
taken on the line 6—6 of Fig

45

Figure 7 is a side elevatlon partlally in’

section of the jet formmg member ‘of the
_ inlet pipe; .

Figure 8 is a similar view of a modlﬁedv

8 form of jet forming member;

Flgure 9 is a vertical long'ltudma.l sec-

updn and counteract each
ying a novel and improved

 plan vnew, ;

Appllutlon ﬂed !arch 31 1923 Serial No. 629,030,

tlonal view through a modified construe-
tion of the muffler taken on the line 9—9
of Flg 15;

Figure 10 is a detached pecspective view
of the jet forming member of the modified
construction of muffler;

Figure 11 is a view similar"to Fi
the inlet pipe of .the modified mu er

Figure 12 is a similar view with the jet
forming member removed; -

Figure 13 is a vertical longltudmal sec-

tional view taken on the line 13——13 of
er of the character described . -

Fi
élgure 14 is a transverse sectional view

‘taken on the line 14—14 of Fig. 13;

Figure 15 is an end view of the outlet
end of the modified muﬂler,

Figure 16 is a side elevation of said
muffler, and

Figure 17 is an end view of the inlet end‘

of the same:

The muffler consists in general of an inlet
pipe ‘divided into a plurality of oppositely
disposed substantmlly parallel longitudinal

. 4 of

0

75

chambers communicating at one end with -

the exhaust pipe of the engine, said cham-
bers being spaced to provide passages there-

between transverse of said pipe and each-
-having at least one wall thereof opposite .

one wall of another and formed with a plu-

85

mhty of opemngs each opposite a corre- -

opening ‘of said wall of another
and communicating with one of

cﬁomber

~said transverse passages, said openings di-

viding the exhaust gases of the engine into
& plurality of jets: An outlet casing is

mounted upon and surrounds said inlet pipe

so_as to form an annular passage between
said casing and said inlet pipe-and has a
plurality of circumferentially spaced longt—
tudinal outlet passages communicating with

said annular passage throughout their®

95

lengths, -said’ longitudinal passages of the 3

casing having a staggered relation to said
transverse passages and opening into the
atmosphere at a point remote from the inlet
end of said - inlet _pipe, also graduall g in-
creasing in- carrymg ca.pa,cﬂ;y toward the
outlet end. -

The exhaust gases enter said chambers of
the inlet pipe, pass through said openings
in ]ets and Impinge upon or counteract the
jets from opposing openings, thereupon
passing through said transverse passages o
the inlet pipe between said chambers into
said annular passage and then into said out-
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let- passages of the casing into the atmos-
phere.- The impingement of the jets re-
duces the velocity of the gases and the annu-
lar passage and outlét passages of the outlet
casing provide a tortuous path for gradual
expansion and consequent reduction In pres-
sure thereof so as to reduce back-pressure

and discharge the gases into the atmosphere

at a comparatively low pressure and veloc-
ity. . L
In the embodiment of the invention shown
in Figures 1-8 inclusive the reference. char-

acter 1 designates the inlet pipe of the muf-.

fler which is closed at one end as at 2 and

- adapted to be connected at the other end as

at 3 to the exhaust Ii}pe 1 of an internal
combustion engine. The said pipe 1 is di-
vided into two oppositely disposed substan-
tially parallel longitudinal chambers 4
which are spaced apart on substantially a

diametric plane of the pipe to provide a

passage -5 between them: extending trans-
versely of the pipe. Said chambers com-
municate at one end with the pipe 1 to re-

5 ceive the exhaust gases from the exhaust
pipe E, and the wall of each chamber op-

posite the adjacent wall of the other cham-
ber is provided with a plurality of jet open-
ings 6 which communicate with the trans-
verse passage 5. Communication between

said passage 5 and the pipe 1 is only through

the said openings 6, and each of said open-
ings is disposed directly opposite a corre-
sponding opening in the other chamber.
For convenience-in construction, the
chambers 5 may be formed by a pair of
spaced plates 7 connected at their ends and
projecting through diametrically opposite
slots 8 in the walls of the pipe 1.. It will
be understood, however, that any other suit-
able - construction may be utilized. The
closed end of the pipe 1 is also preferably
beveled as shown so as to provide inclined
end walls at acute angles to the direction of
flow of the gases through the openings 6.
The pipe 1 is surrounded by and carries
an outlet casing 9 which encloses the trans-
verse passage 5 and forms an annular pas-
sage 10 between itself and the pipe 1, said
casing being formed with diametrically op-
posite longitudinal passages 11 which com-
municate with the annular passage 10
throughout their length and open into the
atmosphere at points remote from the inlet
end of the pipe 1. The said passages 11 are
arranged in staggered relation to the-pas-
sage 5 and gradually increase in carfying
capacity toward the outlet end. In the pres-
ent instance said casing is shown as formed
with a substantially cylindrical body por-
tion 12 concentric with the pipe 1 with flat-
tened fin-shaped lateral projections 13 which
form the passages 11. For mounting the
casing on the inlet pipe, I may form the in-
ner end of the casing with a reduced collar
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14 to tightly fit the pipe 1 and provide set

serews 15 for preventing longitudinal move- .

ment of the casing on said pipe.- The outer
end of the body portion 12 of the casing may
be beveled from opposite sides as at 16 and
formed with interior depressions 17 to re-
ceive the ends of the pipe 1 for supporting
the outer end of the casing on the pipe.

Said beveled portions 16 also form a slot-

like passage substantially a continuation of
the passages 11. -

In the operation of the muffler, the ex-
haust gases pass into the pipe 1 and are
divided by the two chambers 4. The gases
then pass at substantially right angles to
their original direction of movement through
the openings 6 in the form of jets each of
which impinges upon or counteracts the jet
from the corresponding opening in the other

chamber. The velocity of the gases is thus.

decreased, and the gases then flow through

the passage 5 in both directions into the

annular passage 10, through said passage
and into the longitudinal outlet passages 11
of the outlet casing. The annular passage 10

‘and the passages 11 permit gradual expan-

sion of the gases and consequent reduction in
pressure thereof so that they are discharged
from the passages 11 at a comparatively low
pressure and velocity.

The opening 6 may be circular in shape as
shown in Figures 1-7 inclusive, or may be
slots 18, as shown in Figure 8.

" In Figures 9-17 inclusive a modified con-
struction of muffler is shown. In this form

.of the invention the inlet pipe 20 is divided

into four substantially parallel longitudinal
passages 21 which communicate at one end
with the pipe 1 to receive the exhaust gases
from the engine. Each passage 21 is formed
with two substantially radial walls 22 which
are arranged in spaced and opposed rela-
tion to corresponding walls of adjacent
chambers, said walls being formed with
openings 23 similar to the openings 6 each
of ‘which is arranged substantially directly
opposite ‘a corresponding opening in the
opposed wall of the adjacent chamber. The
said chambers are arranged in spaced rela-
tion so as to form a plurality of transverse
passages 24 therebetween, each of which
communicates with the openings 23 in.two
of the chambers 21.

An outlet casing 25 is mounted on the in-
let pipe 20 and provides an annular space
26 between itself and said pipe, said outlet
casing being formed with four longitudinal
passages 27 each communicating through-
out its length with the annular passage 26
and opening into the atmosphere at a point
remote from the inlets of the chambers 21.

‘Said passages 27 are arranged in staggered

relation to the passages 24 and gradually in-
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_ In this form of the invention the walls
22 of the chambers may be carried by 4 cap

28 adapted to close the outer end of the in--
let pipe 1, said walls being connected at their
“inner ends and adapted to fit in slots 29

formed in the walls of the inlet pipe 20 and

" extending through the end thereof, as clear-

10

- ‘ly shown in Figures 11 and 12. The outer

end of the outlet casing may be su{>pomd
upon the inlet pipe by means of lugs 30
integral with the outlet casing and engaging
the inlet pipe. S R
The operation of this form of the muffler

s substantially the same as’the operation

15

20

25

- same result. .

30

. 'without appreciable ba

. 40
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of the muffler shown in Figures 1-7 inclu-
sive, the gases entering the four chambers

21, passing through the openings 23 and im-

pinging in the passages 24, thereupon pass-
ing into the annular passage 26 and thence
into the longitudinal outlet passages 27 of
the outlet casing. - S g
One main advantage of this construction is
that it is possible to make the mufiler about

o half the length of the muffler shown in Fig-

ures 1-T and yet obtain substantially the

“Both forms of the mufler may be conven-

‘iently formed of - sheet metal, are light in
weight and simple and inexpensive in con-.

struction; and mufflers embodying the in-
vention ‘have been found to reduce the noise
incident to the exhaust gases to a minimum
ressure or vibra-

tion of the engine. It is 1mpossible for the

mufllers to become loaded or “back-fire,” and’
.no soot can collect in the muffler due to the
" fact that there are no pockets therein and the

direction of travel of the gases is always
substantially parallel to the walls of the
respective passages. T

While I have shown the muffler embod ing

certain . details of construction, it will be
understood that this is only for the purpose
of illustrating the principles of the inven-
tion and that many - modifications. and
changes can be made in these details with-
out departing from the spirit or scope of the
invention. erefore, I do not wish to be
understood 'as restricting myself except as
required by the following claims when con-
strued in the light of the prior art.

- Having thus described the invention, what
I claim 1s: ' R

‘1. A muffler comprising an inlet pipe hav-
ing a plurality of oppositely disposed
spaced chambers providing passages there-
between transverse of said inlet pipe, each

of said chambers being adapted to receive
exhaust gases at one end and being formed
in its wall opposite a wall of an adjacent .

chamber with a plurality of openings com-
municating with the one of said. p es
between said adjacent chambers, each of
said openings being dis

.inlet pipe. . o N ,
2. A muffler comprising an inlet pipe hav-
- ing a plurality of oppositely disposed spaced

- pipe

ing a

. opposite a
correspondmg ‘opening in the adjacent

chamber, and an outlet casing surrounding

said ‘inlet pipe in spaced relation thereto to-

form an annular passage between said inlet
pipe and said casing communicating with
sald transverse passages of the inlet pipe,
said casing being provided with a plurality

70

of outlet openings communicating with said

-annular passage and arranged in staggered

relation to said transve}se passages of the

longitudinal chambers providing passages

“therebetween transverse of said inlet pipe,
each of said chambers being adapted to re-.

5

80

ceive exhaust gases at one end and being

formed in its wall opposite a wall of an
adjacent chamber with a plurality of open-
ings communicating with the one of said

passages between said adjacent chambers,’

each of said openings being disposed oppo-

85 .

site a corresponding opening in the adjacent .
chamber, and an outlet casing surrounding - .

said inlet pipe in spaced relation thereto to
form an annular passage between said inlet
and said casing communicating with
said transverse passages of the inlet pipe,
said casing being formed with a plurality
of longitudinal passages communicating
throughout. their lengths with said annular
passage and opening into the atmosphere at

90

95

ints remote from the inlets of said cham-

rs, said passages increasing in carrying
capacity toward their outlet ends. v
= 3..A muffler comprising an inlet pipe hav-
v Ylurality of oppositely = disposed
spaced
passages therebetween transverse of said

inlet pipe, each of said chambers being

adapted to receive exhaust gases at one end

and being formed in its wall opposite a wall

‘of -an adjacent chamber with a plurality ‘of
openings. communicating  with the one of
said passages between said adjacent cham-

bers, each of said openings being: disposed -

opposite a' corresponding opening in .the
ad)I:)csent chamber, and an outlet casing sur-

rounding said inlet pipe in spaced relation

-thereto to form an annular passage between
_said inlet pipe and said casing communicat-

ing ‘with said transverse passages of the.

_inlet pipe, said casing being formed with a

plurality of longitudinal passages commu-
nicating throughout their lengths with said
-annular passage and opening into the at-
mosphere at points remote from the inlets
of said chambers and being arranged in
staggered relation to said transverse pas-
sages of the inlet pipe. . - L

4. A muffler comprising an inlet pipe
closed at one end and divided into a
rality of longitudinal chambers sp on
diametric planes of said pipe to provide
passages transverse of said pipe and open-

ing through the ‘walls thereof, each of said

100

ongitudinal chambers providing -
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chambers provided in its wall opposite a
wall of an adjacent chamber with openin
disposed at substantially right angles to said

-chamber and the one of sard transverse pas-

sages between said -adjacent chambers and
communicating- with said passage, each of
said opemnings being dis;l)]osed substantially
opposite an opening in the said wall of the
adjacent chamber, and an outlet casing in-
cluding a body portion surrounding said
inlet pipe in spaced relation thereto to form
an annular passage between said body por-
tion and said pipe, said casing being pro-
vided with fin-shaped lateral projections

forming longitudinal outlet passages com-

municating throughout their lengths with
said annular passage and opening into the
atmosphere at points remote from the inlets
of said chambers of the inlet pipe. -

5. A muffler comprising an inlet pilpe
closed at one end and divided into a plu-
rality of longitudinal chambers spaced on

- diametric planes of said pipe to provide pas-
sages transverse of said pipe and opening.

1,639,967

through the walls thereof, each of said 25
chambers provided in its wall opposite a wall
of an adjacent chamber with openings dis- °
posed at substantially right angles to said.
chamber and the one of said transverse pas-
sages between said adjacent chambers and 3o
communicating with said passage, each of
said openings being disposed substantially
opposite an opening in the said wall of the
adjacent chamber, and an outlet casing in-

cluding a body portion surrounding said 38

inlet pipe in spaced relation thereto to form
an annular passage between said body por-
tion and said pipe, said casing being pro-
vided with fin-shaped lateral projections-
forming longitudinal -outlet passages com- 40
municating throughout their lengths with

said annular passage and opening into the

atmosphere at points remote from the inlets -
of said chambers of the onlet pipe, said out- *
let passages increasing in carrying capacity 45
toward their outlet ends.. .

. CHAS. G. STOCKTON.



