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To all whom it may concern:

Be it known that I, James M. Brown, a
citizen of the United States, residing at
Grove City, in the county of Mercer and
State of Pennsylvania, have invented cer-
tain new and useful Improvements in Muf-
flers; and I do hereby declare the following
to be a full, clear, and exact description of
the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same.

This invention relates to mufflers for ex-
haust gases, and has for its object to provide
a simple, practical and efficient device of the
character described, which practically elimi-
nates the noises produced by exhaust gases
under pressure, such as emanate from inter-
nal combustion engines and other motors
employing gaseous pressure, without pro-
ducing any back pressure in the motor. To
these ends the invention comprises a cham-
ber having an inlet adapted to be attached
to the exhaust port or pipe of an engine or
the like, and an outlet at the opposite end
of the chamber, said chamber being formed
of inner and outer walls, preferably conical
in shape, so disposed that the cross sectional
area of the chamber increases from the in-
let to the outlet, and the walls of the cham-
ber converge toward the outlet, with means

adjacent the outlét to change the direction

of flow of the escaping gases and deliver
the same into a recess or chamber, which is
preferably defined by a concave plate or sep-
tum, located within the inner wall or coni-
cal member, the parts being so constructed
and arranged that the exhaust gases are
gradually expanded and conducted in a
gradually thinning layer in contact with the
inner and outer walls, which produces a
rapid diffusion and dispersion of the heat
of the gases, said gases being turned back-
ward and inward toward the center of the
muffler, which may be termed the collision
chamber, where the said gases entering from
all directions collide and are thereby de-
prived of their kinetic energy and ultimately
pass out of the muffler without noise and
without the production of back pressure.

The invention illustrated in the accom-
panying drawing, shows the muffler in ver-
tical cross section.

Referring to the drawing, 1 indicates the
exhaust pipe of the internal combustion
motor or other gas operated engine or appa-
ratus, to the end of which the muffler is
adapted to be attached by any suitable
means. The body of the muffler comprises
an outer conical member 2 and an inner
conical member 3, which are in axial aline-
ment with each other and which constitute
inner and outer walls of an annular, gen-
erally conical chamber 4. The pitch of the
inner cone 3 is made somewhat less than that
of the outer cone 2, so that the walls of the
two conical members gradually converge or
approach each other and leave an annular
opening between the lower marginal edge
of cone 3 and the adjacent wall of cone 4.
The conical members are so proportioned
and arranged that the cross sectional area
of the space inclosed by the walls is larger
than the cross sectional area of the exhaust
pipe 1, and gradually increases toward the
lower or discharge end of the chamber 4, so
that the opening constituting the discharge
end of the chamber is several times as great
as the opening constituting the inlet of said
chamber adjacent the exhaust pipe 1. The
conical members 2 and 3 are secured together
in rigid relation by means of relatively thin
metal spacing strips 6 and 7 at the top and
bottom of the conical members, and which
are attached to the walls of said conical
members by any suitable means.

Extending from the lower end of the outer
wall 2 is an annular deflector plate 8, which
is curved downwardly below and around the
lower edge of the inner conical wall 3, and
then upwardly toward the center of the
inner cone, the radius of curvature of the
deflector plate gradually increasing toward
the center so as to provide a gradual change
of direction or reversal of flow of the ex-
haust gases escaping from the chamber 4,
to cause the said gases to move from all sides
toward the vertical axis of the conical mem-
ber 3 and to collide, whereby any residual,
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Kinetic eiergy or force remaining in the
arses ivonentealizod and dissipated.

Seenped withip the inner conical member
% in noconcave plate or septun 9, which de-
fines the upper wall of w0 recess or chamber
and where the collision and adiiixture of the
ases ocenrs, as indicated by the arfows in
the dinwing.  =aid plate also serves to pre-
vent the ga: entering the upper restricted
end of the inner cone 3 thereby proventing
any reverberation of the gases which might
wecuy if the interior of the inner corle were
left open. 1f desirved, an escape pipe or con-
duit 10 1y be attached to the mner rum
of the deflector plate 8, to conduct the ex-
Lt pases away.

Aa s well knowi the detonations of the
exhausi of an insternal combustion engine ov
other gaseons pressure motor, arve due to the
sudder expansion of the gases us they are ex-
pelied frovs the vent or exhaust pipe. In
{he case of wi faterual combustion engine the
aases derive their force from the quick com-
bustion an:l explosion within the cylinders
or working chambers of the engine. On es-
caping from the engine cylinders into the
exhaust pipe, the hot gases set up straight
lines of propulsive force along the path of
least resistance, and should they be per-

“mitted to escape directly into the atmos-

phere, they expand rapidly in all directions,
producing heavy concussions or detonations.
If the gases be permitted to expand and also
be cooled hefore they escape into the air, the
noise of the exhaust will be reduced com-
mensurately as the gases approximate af-
mospheric pressure and temperature. The
present invention is designed essentially to
produce a substantially complete dissipation
of the forces in the exhaust gases and, there-
fore, an elimiination of all noise, by provid-
ing for practically complete expansion gnd
material reduction in temperature within
tlie muffler, so that the gases, in effect, roll
out into the atmosphere from the muffler
without any ‘appreciable propulsive force
and at a greatly reduced temperature.
In the practical operation of.the device,
as hereinbefore described, the exhaust gases
from the pipe 1 enter the annular conical
chamber 4, defined by the walls 2 and 3, and
gradually expand in said chamber, due to
the gradually increasing cross sectionsl area
of tﬁ-; latter, and are also gradually reduced
to a relatively thin sheet or layer, defined by
the converging walls of the chamber, which
provides an ideal condition for the reduction
of the temperature of the gases by diffusion
and convection through the metal of the
conical walls. As the gases escape from the
lower end of the annular chamber 4, they are
turned bacltward by the deflector plate 8 and
directed toward the comrion center within

1,317,868

the enlarged chamber, defined by the con-
cave plate or septum 9 and the lower walls
of the inner conical mewber 3, and the col-
lision of the various streams of escaping gas
from all sides effects a practically complete
neutralization of the inherent forces or
kinetic encrgy in the gases, and the latter
are transfornied into a vrelatively loose mass
in confused conumotion without appreciable
force, which rolls out quietly into the open
air without producing any back pressure and
without fioise.

While the form of the deviee as illustrated
and described has been found to be efficient
and economical in all respects; it is never-
theless to be understood that the invention
iy not limited to the particular form or ar-
rangement of various parts, but may be va-
riedd in many respects without departing
from the essentials of the invention, so long
as the latter provides for a rapid and con-
mtantly inereasing expansion and diffusion of
the escaping gases without in any way check-
ing or obstructing their flow and for finally
turning them back from all sides toward a
conimon center within a recess of suitable
size and construction, thereby serving to
bring the gases into collision to dissipate and
neutralize the propulsive force remaining in
the same before they ultimately escape from
the diuffler,

What I claim is:—

1. A muffler for exhaust gases, comprising
a chamber having an inlet an outlet and in-
ner and outer walls so disposed that the
cross sectional area of the gas passage in-
creases from the inlet to the outlet while the
said walls approach each other toward the
outlet, and means adjacent the outlet to
change the direction of flow of the gases,

2, A inufflér for exhatst gases, comprising
a chambet havitig an inlet an outlet and in-
ner and outér walls so disposed that the
cross sectional area of theé gas passage in-
creases from the inlet to the outlet “while
the said walls dpprodch each othet toward -
the oiitlet, 4fid Means adjdcent the outlet to
changs the direction of flow of the ghses; the
inner whll being provided with metns to
cantxi%ttﬁe‘ gasés to collide after they leava the
outlet. ’

3, A thuffler for exhaust gases, coriprising
a chdtiber Kavihg an inlet an outlet atid in-
ner and outer cohical walls coliverging to-
ward the outlét to produce a gas pagsage of
increasing cross sectiorial area and of gradu-
ally decreasing width, an inwardly curved
deflector extenditiy froih the outer wall ad-
jacent the outlet, and a septim located with-
in the inner conical wall and forming with -
the Iatter and the deflector a chaniber within
which the escaping gases collide. L

4. A muffler for exhaust pases; compFising
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a chamber having an inlet an outlet and in-
ner and outer conical walls converging to-
ward the outlet to produce a gas passage of
increasing cross sectiona] area and of gradu-
all decre‘asin% width, an inwardly curved
deflector extending from the outer wall adja-
cent the outlet, and a concave septum lo-

cated within the inner conical wall and
forming with the latter and the deflector a

chamber within which the escaping gases 10

collide.
" In testimony whereof I affix my signature.

JAMES MILTON BROWN.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”



