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(54) Exhaust silencer for automotive vehicles

(57) The invention relates to an exhaust silencer for
vehicles incorporating a casing determining a gas tight
chamber, based on a tubular frame and two end covers,
and having a gas intake pipe and at least one outlet pipe
for such gases. The gas intake is located in the middle
area of the tubular frame, said intake opening out into an
expansion chamber, on the back wall of which the gases
collide, which back wall comprises a multi- �resonating
membrane outside of which the chamber formed by the
casing is filled with an absorbent material, arranging two
outlet pipes on one side of the mentioned intake, perpen-
dicular thereto and connected therewith through the men-
tioned expansion chamber, which outlet pipes internally
house respective high frequency multi-�resonators,
whereas a Helmholtz resonator neck is arranged oppo-
site to said outlets which opens out into an anti-�resonating
chamber located opposite to the gas outlets.
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Description

OBJECT OF THE INVENTION

�[0001] The present invention relates to an exhaust si-
lencer for automobile vehicles, particularly for sports au-
tomobiles.
�[0002] The object of the invention is to obtain a silencer
with optimal acoustic performance in relation to its size
or volume, as well as a reduction in the counter pressure
to the flow of gases, i.e. while at the same time reducing
the noise, it also minimizes the power it takes away from
the engine of the vehicle.
�[0003] The invention can therefore be applied in the
field of the manufacture of automobiles and their acces-
sories.

BACKGROUND OF THE INVENTION

�[0004] As is well known, current silencers intended for
being intercalated in a vehicle exhaust system are struc-
tured, among other technologies, by means of a casing
based on a tubular frame with two end covers. Said cas-
ing houses more or less complicated designs of resona-
tors, an expansion chamber, Helmholtz resonators, etc,
in addition to a material that can absorb high frequency
noise, generally fiberglass.
�[0005] The most common silencers have an intake
pipe leading to the chamber defined by the mentioned
casing, through which pipe the gases generated by the
engine of the vehicle enter the silencer, possibly one or
more intermediate pipes, and finally a substantially cy-
lindrical outlet pipe traversing the cover opposite to the
cover traversed by the intake pipe, projecting therefrom.
Internal separators divide said chamber and form the
support for the intermediate pipes. The flow of gases in
this type of silencers is guided, i.e. the gases pass
through multi- �resonators.
�[0006] This structure involves a drawback which is es-
sentially focused on the fact that silencers are large if
they are to be acoustically effective, which in turn means
that they are heavy in relation to the power of engines.
More specifically, this problem is because traditional si-
lencers require a large volume of air to be able to dissipate
the frequencies generated by the exhaust gases from
the engine. Therefore, in order to obtain a certain acoustic
performance a very large and therefore very heavy si-
lencer is required.
�[0007] Furthermore, the dimensions required for si-
lencers are also determined by the need to maintain cer-
tain counter pressure levels.

DESCRIPTION OF THE INVENTION

�[0008] The exhaust silencer proposed by the invention
resolves in a fully satisfactory manner the drawbacks de-
scribed above, allowing to reduce its volume and there-
fore its weight, without detriment to its features from the

acoustic silencer point of view, such that the performance
in such aspect is optimized while at the same time the
counter pressure generated by the flow of gases is re-
duced.
�[0009] To that end and more specifically, the described
silencer is structured from a casing similar to convention-
al casings, i.e. structured by means of a tubular frame
closed by means of two end covers, but with the partic-
ularity that the gas intake occurs laterally through the
middle area of the frame, said intake opening out into an
expansion chamber the back wall of which is carried out
in a multi- �resonating membrane on which the gases col-
lide, which membrane rests through a steel wool layer
on an absorbent material filler taking up this area of the
casing. It can be defined as a multiple resonator opposite
to the flow of gases.
�[0010] The mentioned expansion chamber extends,
bent and orthogonally, into a pair of outlet pipes which
lead towards the closest end cover of the casing, also
surrounded by an absorbent material, and a high fre-
quency multi- �resonator is arranged in each one.
�[0011] Located opposite to these outlet pipes there is
a pipe connecting the expansion chamber with a reso-
nating chamber, taking up a little less than half the casing
opposite to the outlet pipes.
�[0012] This assembly forms a Helmholtz resonator and
ends up filtering the dominant frequencies of the exhaust
noise causing the greatest auditory discomfort.

DESCRIPTION OF THE DRAWINGS

�[0013] To complement the description being made and
for the purpose of aiding to better understand the features
of the invention according to a practical embodiment
thereof, a set of drawings is attached as an integral part
of said description which show the following with an il-
lustrative and non-�limiting character:�

Figure 1 shows a schematic perspective view of an
exhaust silencer for automotive vehicles carried out
according to the object of the present invention.
Figure 2 shows a plan view of the same silencer.
Figure 3 shows an elevational view from its end cor-
responding to the outlet pipes.
Figure 4 shows a cross section view of a detail of
the silencer as a whole according to section line A-
A of Figure (3).
Figure 5 shows a section view of a detail of the si-
lencer according to section line B- �B of Figure 4.
Figure 6 finally shows another section view of a detail
along a plane parallel to that of the previous figure
according to section line C- �C of Figure 4.

PREFERRED EMBODIMENT OF THE INVENTION

�[0014] In view of the discussed figures and especially
Figure 1, it can be seen how in the described silencer
there is a casing based on a tubular frame (1) and two
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end covers (2) closing it, said casing forming a gas tight
chamber in which there is arranged an intake pipe (3)
and a pair of outlet pipes (4).
�[0015] The intake pipe (3) accesses the casing of the
silencer through the middle area of the tubular frame (1),
as can also be seen in Figure 1, whereas the outlets (5)
for said gases are located inside the casing next to one
of its covers (2), which outlets are connected to the actual
exhaust pipes (4).
�[0016] These outlets (5) internally incorporate high fre-
quency multi-�resonators (6). The frequencies of the gas-
es are filtered with a guided flow in these pipes (5) by
means of the mentioned multi- �resonators (6).
�[0017] In reference again to the gas intake pipe (3),
said pipe opens out into an expansion chamber (7), which
is directly communicated with the outlet pipes (5) and
delimited by a multi-�resonating membrane (8) on which
the gases collide, causing the filtering of high and middle
frequencies. This frequency filtering is combined with the
presence of a absorbent material (9) for absorbing sound
pressure surrounding both the expansion chamber (7)
and the outlet pipes (5), a layer of steel wool (10) being
located between this absorbent material (9) and the multi-
resonating membrane (8), which wool prevents the de-
pression of the gases, generated by the engine on some
occasions, from suctioning the absorbent material (9).
�[0018] A Helmholtz resonator neck (11) projects from
the expansion chamber (7), opposite to the outlet pipes
(5), which opens out into an anti-�resonating chamber (12)
taking up a good part of the casing (1), specifically in its
area opposite to the outlet pipes (5). The assembly
formed by the resonator neck (11) and the anti-�resonat-
ing chamber (12) prevents the gas from resonating at
frequencies causing noise that bothers the ears.
�[0019] As previously stated, once the outstanding fre-
quency has been detected, the energy provided by said
frequency is dissipated in the form of heat, compressing
the gases in the chamber (12) by means of a gas column
generated by the resonator neck (11). Tuning in on the
most outstanding frequencies is obtained by means of
the specific sizing of the neck-�chamber (11-12) assem-
bly, this sizing changing according to a very small margin
of frequencies because it is calculated for a certain fre-
quency at certain revolutions.

Claims

1. An exhaust silencer for automobile vehicles, of the
type incorporating a casing determining a gas tight
chamber, based on a tubular frame and two end cov-
ers, and of those having a gas intake pipe and at
least one outlet pipe for such gases, characterized
in that the gas intake is located in the middle area
of the tubular frame, said intake opening out into an
expansion chamber, on the back wall of which the
gases collide, which back wall being carried out in a
multi- �resonating membrane outside of which the

chamber formed by the casing is filled in this area
with an absorbent material, two outlet pipes being
arranged on one side of the mentioned intake, per-
pendicular thereto and connected therewith through
the mentioned expansion chamber, which outlet
pipes internally house respective high frequency
multi- �resonators, whereas a Helmholtz resonator
neck is arranged opposite to said outlets which
opens out into an anti- �resonating chamber located
opposite to the gas outlets.

2. An exhaust silencer for automotive vehicles accord-
ing to claim 1, characterized in that arranged be-
tween the multi-�resonating membrane and the ab-
sorbent material there is a layer of steel wool stabi-
lizing said absorbent material, also having provided
that this absorbent material also surrounds both the
outlet pipes and the resonator neck.

3. An exhaust silencer for automotive vehicles accord-
ing to the previous claims, characterized in that the
empty anti-�resonating chamber affects a little less
than half the casing opposite to the outlet pipes, said
anti-�resonating chamber together with the resonator
neck defining a dampener for the frequencies caus-
ing noise that bothers the ears, while at the same
time the multi-�resonating membrane filters high and
middle frequencies as the gases collide on it.
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