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PATENT OFFICE.

OLIVER F. WARHUS, oF ALBANY, NEW YORK, ASSIGNOR TO VERSAIRE CORPORATION,
B A CORPORATION OF NEW YORK.

EXHAUST MUFFLER.

Application filed March 3,

~ This invention relates to exhaust mufflers
for motors. ’ '
Many attempts have been made to produce
an exhaust muffler which will eliminate the
‘noise of the exhaust gases and which will
-cause but little back pressure on the motor.
Most of these attempts have been based upon
the gradual expansion principle according
to which the exhaust gases are allowed to cx-
pand gradually before they are exhausted
into the atmosphere to reduce their tempera-
ture and pressure. In other attempts devices
have been employed to break up or sub-divide
the stream of gases in order to reduce the
noise of the exhaust. So far as I am aware
no one has produced a practical type of ex-
haust muffler operating upon either of these
principles that will reduce the exhaust noise
to the required degree and which will not
exert objectionable back pressure on the mo-
tor. ‘Tt has also been attempted to reduce
the temperature and pressure of the exhaust
gases by passing them through a condenser
“and then exhausting them directly into the

5 atmosphere. However, a condenser alone, if

- built within practical limits, does not muffle
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the exhaust noise at-all times to a desirable
extent, : S ]

The principal object of this invention is
to provide an improved exhaust muffler which
is thoroughly practical in construction, and
which will substantially eliminate the noise
of the exhaust without exerting any appre-
ciable back pressure on the engine. .

An exhaust muffler constructed in accord-
ance with the invention is illustrated in the
accompanying drawings, in which:—

Fig. 1isa side elevation of an internal com-
bustion engine and the improved exhaust
mufifer; S

~Fig. 21is a top plan view of the construction

- shown in Fig. 1;
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‘Fig. 8 is an enlarged horizontal cross sec-
tion of one part of the muffler;
Tig. 4 is a transverse section
line 44 of Fig. 3;" - °
‘Fig. 5 is ax enlarged horizontal cross sec-
tion of oneé of the exhaust nozzles; and
Fig. 6 is a transverse section taken on the
. line 6—6 of Fig. 5. . _
The particular exhaust muffler shown in
the drawings was especially designed for use

taken on the

"in connection with the internal combustion
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engire of an automobile coach or truck, but
it may be used on any vehicle where it is de-

;927. Serial No. 172,219,

sirable to muffle the exhaust motive fluid of
the motor, and may also be used to muffle the
exhaust motive fluid of any motor regardless
of whether or not the motor be on a vehicle.

An internal combustion engine is repre-
sented in the drawings at 1. The engine has
an exhaust pipe 2 connected with the exhaust
manifold 8 of the engine.

The muffler itself comprises a condenser 4
which may include a header 5 and a header
6 between which extend a series of tubes 7.
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The header 5 is connected at.8 to the exhaust .

pipe 2, and the header 6 is connected at 9 to
the device to be hereinafter described. The
header -5 may be provided with a series of
transverse rods 10 which serve to-distribute
the gases as they flow into the tubes7. When
the muffler is used on a vehicle the tubes 7
preferably extend transversely of the vehicle
and are exposed to the air so that when the
vehicle is in motion the air current will ccol

_the tubes. The tubes may be cooled if desired

in any other snitable way. Preferably the
tubes are arranged in several horizontal

rows. In the drawing two horizontal rows

of tubes are shown and preferably the tubes
of one row are staggered with respect to the
tubes of the adjacent row as shown in Fig. 1.

The header 6, also having transverse gas
distributing rods 10’, communicates with a
pipe 11 having a series of longitudinal slots
12, as best shown in Fig. 3. The gases leav-
ing the header 6 pass outwardly through the
slots 12-into a housing 18 which encloses the
pipe 11. A conical deflector 14 agsists in de-
flecting the gases outwardly through the
slots 12. The gases then pass from the hous-
ing 13 through a pair of pipes 15 each of
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which is provided with an exhaust nozzle 16.

The detail construction of the exhaust noz-
zles is not important, but ‘each nozzle prefer-
ably comprises a casting having a circular

end 17 adapted to be-connected with the cir--

cular pipe 15, and a flattened or extended ex-
haust opening shown at 18. - ,
The exhaust gases pass from the exhaust
pipe 2 through the header 5 and are distrib-
uted to the tubes 7 where they are cooled. As
the gases pass through the tubes 7 their tem-
perature is reduced and their pressure is re-
duced. The combined cross sectional area of
the passages in the tubes 7 is greater than
the cross sectional area of the passage in the
exhaust pipe 2 so that the condenser will
cause no back pressure on the engine. The
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fact that the combined area of the passages
in the tubes 7 is greater than the area of the
passage in the pipe 2 also results in some ex-
pansion of the gases which tends to reduce
their temperature and pressure. When the
gases reach the pipe 11 they have been di-

minished in volume, temperature and pres- -

sure. The gas stream in passing outwardly
through the slots 12 is broken up or sub-di-
vided into a number of smaller streams. 'The
combined cross sectional area of the slots 12
is greater than the cross sectional area of the
passage in the pipe 11. Therefore, no back
pressure is caused by the passage of the gases
through the slots. The capacity of the hous-
ing 13 is great enough to)receive the gases
issuing from the slots 12 without causing any
back pressure. The exhaust gases then pass
through the pipes 15 the passages of which
have a combined area which is preferably no
less than the area of the space within the
housing 18 so that no back pressure is caused
by the passage of the gases through these

b=

pipes. :

It has been found, in practice, that a muf-
fler constructed as above described substan-
tially eliminates the noise of the exhaust and
that the horse-power of the engine is not at
all affected by the use of the muffler, show-
ing that the mufiler causes no appreciable
back pressure on the engine. The gases issu-
ing from the exhaust nozzles 15 are only
slightly higher in temperature and pressure
than the atmosphere. It has been found that
the condenser alone does not entirely elimi-
nate the noise of the exhaust, especially at cer-
tain speeds of the engine. By breaking up or
subdividing and expanding the stream of gas
leaving the condenser in the manner de-
scribed above, it has been found that practi-
cally all of the noise of the exhaust may be
eliminated at all times. The use of the hous-
ing 13 and its instrumentalities by themselves
without the condenser would not entirely
eliminate the noise. Moreover, if these parts
were used by themselves or ahead of the con-
denser they would cause objectionable back
pressure on the engine because the gases
which would then be passed through the pipe
11 and the slots 12 would have high pressure,
temperature and velocity. By condensing
the gases before they pass into the break-up
device 11-—12—13 the temperature, pressure,
volume and velocity of the gases are so re-
duced that the break-up device causes no ap-
preciable back pressure. It will therefore be
seen that before the gases are allowed to pass
through a break-up or gas expansion device
which would otherwise cause back pressure
on the engine they are first placed in a condi-
tion by reason of which the break-up device
can perform its function without causing any
back pressure.

I claim:

1. The combinstion with an engine exhaust

-
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-pipe of a muffler comprising a condenser

adapted to be connected with said pipe and
provided with a plurality of tubes through
which the exhaust gases may pass in unidi-
rectional flow, the passageés in said tubes hav-

ing a combined cross sectional area which is

greater than the cross sectional area of the
passage in said pipe, and a device having an
entrance opening in communication with the
condenser, a plurality of separate transverse
gas deflectors and a plurality of exhaust open-
mgs through which the exhaust gases may
pass to break up or sub-divide the gas stream,
the combined cross sectional area of said ex-
haust openings being greater than the cross
sectional area of said entrance opening.

2. The combination with an exhaust pipe
of a muffler comprising a condenser adapted
to be connected with said pipe and provided
with a plurality of tubes through which the
exhaust gases may pass in a unidirectional
flow, the passages mn said tubes having a com-
bined cross sectional arca which is greater
than the cross sectional area of the passage
in said pipe, a conduit one end of which con-
stitutes an entrance opening in communica-
tion with the condenser, said conduit having
a plurality of exhaust openings in its side
walls through which the exhaust gases may
pass radially outwardly to.break up or sub-
divide the gas stream, the combined cross
sectional area of said exhaust openings being
greater than the cross sectional area of said
entrance opening, and a housing surrounding
said conduit for receiving all of the gases
discharged by said exhaust openings.

3. The combination with an engine ex-
haust pipe of a’muffler comprising a con-
denser adapted to be conmected with said
pipe and provided with a plurality of tubes
through which the exhaust gases may pass in
unidirectional flow, the passages in said tubes
having a combined cross sectional area which
is greater than the cross sectional area of the
passage in said pipe, a conduit one end of
which constitutes an entrance opening in
communication with the condenser, said con-
duit having a plurality of exhaust openings
in its side walls through which the exhaust
gases may pass outwaréjly to break up or sub-

“divide the gas stream, the combined cross sec-

tional area of said exhaust openings being
greater than the eross sectional area of said
enfrance opening, a deflector in the conduit,
a housing surrounding said condvit for re-
ceiving the gases discharged by said exhaust
openings and at least one exhaust pipe con-
nected with said housing.

4. The combination with an engine exhaust
pipe of a muffler comprising a condenser
adapted to be connected with said pipe and
provided with a plurality of tubes through
which the exhaust gases may pass, the pas-
sages in said tubes having a combined cross
sectional area which is greater than the cross
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_sectional area of the passage. in said pipe,
a conduit one end of which constitutes an -

entrance opening in communication with the
condenser, said conduit having a plurality
of exhaust openings in its side walls through

“which the-exhaust gases may pass radially

outwardly to break up or sub-divide the gas
stream, the combined cross sectional area of
said exhaust openings being greater than the
cross sectional area of said entrance opening,
a housing surrounding said conduit for re-
ceiving the gases discharged by said exhaust
openings, and a plurality of outlet pipes con-
nected with said housing, the combined cross
sectional area of the outlet pipe passages
being no less than the cross sectional area
of the space in said housing.

5. The combination with an engine exhaust

3

pipe of a header connected to the pipe, a
mufller comprising a multiple tube condenser

_connected in parallel to the header, a conduit
having an opening in communication with the -

other ends of the several condenser tubes,
this conduit having a plurality of apertures
in its surface through which the exhaust
gases may pass radially outwardly to sub-
divide the:gas stream, the combined cross-
sectional area of the apertures being greater
than the cross-sectional area of the conduit
opening, a core deflector in the conduit op-

posite the apertures, and a housing surround-:

ing the conduit to receive all of the gases dis-
charged by said openings. .
In testimony whereof I affix my signature.

_OLIVER F. WARHUS. -
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