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(57) ABSTRACT 

The invention relates to a silencer (1) for noise-laden gas 
pipes, especially for a suction pipe and/or an exhaust pipe of 
an internal combustion engine, comprising an outer pipe (2) 
With an inlet side (3) and an outlet side (4), a plurality of 
diaphragm rings (9, 9', 9", 9"',9"") each With an outer 
surface connected (5) to the inner surface of the outer pipe 
(2),at least one insert (6) With an outer surface connected (7) 
to the inner surface of the outer pipe (2) and/or the dia 
phragm rings (9, 9', 9", 9'", 9" ") and With a plurality of 
openings (8) Which are closed on one side. Said insert (6) 
forms sub-pipes for the gas flow in the silencer, and the 
openings (8), Which are closed on one side, open into the 
sub-pipes, the depth thereof being /4 in relation to the 
Wavelength of a frequency to be silenced. At least one 
perforated Wall (10, 10', 11, 11'), extends betWeen at least 
tWo diaphragrn rings (9, 9', 9", 9' ", 9" ") Whereby an outer 
surface is connected (7) to at least one inner surface of the 
tWo diaphragrn rings (9, 9', 9", 9"', 9" "), Wherein at least 
one resonance cell is ?xed betWeen the tWo diaphragrn rings 
(9, 9', 9", 9' ", 9" ") of the perforated Wall (10, 10', 11, 11') 
and the outer pipe 
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SILENCER 

BACKGROUND OF THE INVENTION 

[0001] The invention is directed to a noise damper or 
silencer for pipelines carrying noise-laden gasses, particu 
larly for an intake line and/or exhaust gas line of an internal 
combustion motor. The damper comprises an outside pipe 
With an admission side and a discharge side, a plurality of 
diaphragm rings having a respective outside surface in 
communication With the inside surface of the outside pipe 
and at least one insert having an outside surface in commu 
nication With either the inside surface of the outside pipe 
and/or of the diaphragm rings. The insert has a plurality of 
openings closed at one side, and the insert forms sub-lines 
or passages for the gas ?oW in the noise damper. The 
openings closed at one side open into the sub-lines and have 
a depth of M4 With reference to the wavelength A of a 
frequency to be damped. 

[0002] A fundamental distinction is made betWeen three 
types of damper that are based on different physical prin 
ciples, namely: 
[0003] 1. Absorption Noise Dampers 

[0004] What is eXpected of an absorption noise damper is 
that higher, especially bothersome frequencies are absorbed, 
sucked up by absorption materials or, respectively, con 
verted into frictional heat. 

[0005] EP 0 834 011 B1, for eXample, discloses an absorp 
tion noise damper for an internal combustion motor com 
posed of an intake pipe carrying the intake air and of a 
resonator housing that surrounds the former upon formation 
of a closed resonance space. In addition, the absorption 
sound damper is equipped With an admission muff and a 
discharge muff, and has openings in the pipe Wall of the 
intake pipe that connect the interior of the intake pipe to the 
interior of the resonator. A chamber Wall of an aXial 
sequence of a plurality of chamber Walls directed transverse 
relative to the longitudinal aXis of the intake pipe thereby 
forms or, respectively, form resonator chambers of different 
volume in the resonator housing that are hermetically lim 
ited from one another, so that each resonator chamber 
communicates With the interior of the intake pipe via open 
ings in the pipe Wall of the intake pipe Without bridging 
chamber Walls, and comprises a mutually matched dimen 
sioning of the resonator chamber volume, of the cross 
sectional area of the opening and of the thickness of the 
intake pipe in the region of the respective opening corre 
sponding to the Wall height of the openings for each indi 
vidual resonator chamber at the position and Width if a 
resonator frequency band that is respectively structurally 
prescribed therefor. Each opening and the appertaining reso 
nator chamber therefore respectively form a HelmholtZ 
resonator tuned to the frequency band to be absorbed, i.e. to 
be damped. 

[0006] 2. Re?ection Sound Dampers 

[0007] The function of re?ection sound dampers is based 
both on re?ection of sound Waves as Well as on re?ection of 

sound Waves to the acoustic source and on multiplication of 
sound points. The damping is thereby all the more effective 
When the re?ection locations are more numerous. 

[0008] For eXample, WO 97/09 527 discloses a re?ection 
sound damper for gas-carrying pipelines having an admis 
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sion, a discharge and a chamber lying betWeen these con 
nections in the air intake tract of an internal combustion 
motor, links or diaphragms that reduce the ?oW cross 
section of the chamber being arranged in said chamber 
transverse to the ?oW direction. 

[0009] 3. Interference Sound Dampers 

[0010] In interference sound dampers, a part of the acous 
tic energy is extinguished When merged after covering paths 
of different length. 

[0011] Many combinations of the sound damper types 
recited above are, of course, knoWn in the Prior Art. For 
eXample, DE 197 03 414 A1, Which de?nes the species, 
discloses a speci?c combination of sound damping mecha 
nisms. This discloses a combination of a re?ection sound 
damper in the form of diaphragm rings connected aXially 
folloWing one another and a resonance damper in the form 
of M4 resonators. The high ?oW losses due to the diaphragm 
rings are disadvantageous in the knoWn noise damper; 
moreover, there is still not a satisfactory tunability of the 
frequencies to be damped, neither in vieW of the range nor 
the broadband quality. 

SUMMARY OF THE INVENTION 

[0012] The invention is therefore based on the object of 
developing the noise damper of the species to the effect that 
the disadvantages of the Prior Art are overcome, and a 
tunable damping is possible particularly in the frequency 
range from 1 through 20 kHZ. 

[0013] The present object of the invention is achieved by 
at least one apertured Wall that eXtends betWeen at least tWo 
diaphragm rings With an outside surface in communication 
With at least the inside surface of the tWo diaphragm rings, 
so that at least one resonance chamber is de?ned betWeen the 
tWo diaphragm rings, the apertured Wall and the outside 
pipe. 

[0014] It can be provided that the insert comprises essen 
tially plate-shaped inside Walls that are provided on both 
sides With blind holes or openings closed at one side. The 
inserts are arranged essentially cross-shaped or star-shaped 
in a radial cross-section and preferably eXtend over essen 
tially the entire aXial length of the outside pipe. 

[0015] It is also proposed that the blind holes or openings 
closed at one side are arranged offset relative to one another 
on both sides of an inside Wall. 

[0016] It is also provided that the openings closed on one 
side are arranged essentially in roWs from the admission side 
to the discharge side, Whereby the depth of the openings 
closed on one side is the same Within a roW and different 

from roW to roW, preferably With increasing depth from the 
admission side to the discharge side. 

[0017] It is also inventively proposed that the distance 
betWeen the diaphragm rings differs, preferably increasing 
from the admission side to the discharge side. 

[0018] A preferred embodiment of the invention is char 
acteriZed in that at least one resonance chamber and at least 
one hole in the apertured Wall of the resonance chamber 
form a HelmholtZ resonator that can be tuned to a frequency 
band to be damped via the volume of the resonance chamber, 
the cross-sectional area of the hole in the apertured Wall of 
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the resonance chamber and the Wall thickness of the aper 
tured Wall of the resonance chamber in the region of the 
hole. 

[0019] It can thereby be provided that the Wall thickness of 
the apertured Wall amounts to 0.6 through 5 mm, and is 
preferably 1 through 3 mm. 

[0020] It is also proposed that one or more apertured Walls 
arranged following one another from the admission side to 
the discharge side eXtends or, respectively, eXtend over the 
entire aXial length of the outside pipe, and preferably con 
centrically Within the outside pipe. 

[0021] It is also preferred that a plurality of resonance 
chambers are provided, Whereby frequency bands to be 
damped by neighboring resonance chambers preferably at 
least partially overlap and/or the resonance chambers form 
re?ection sound dampers and/or absorption sound dampers. 

[0022] It can also be provided that the diaphragm rings are 
provided With blind holes or openings closed at one side that 
open into the sub-lines or passages and also have a depth of 
M4, Whereby the depth preferably increases from the admis 
sion side to the discharge side. 

[0023] It is also proposed that the outside pipe, the dia 
phragm rings, the insert and/or the apertured Wall or, respec 
tively, the apertured Walls is or, respectively, are fashioned 
of a metal, particularly aluminum, a heat-resistant plastic, 
particularly a ?ber-reinforced plastic, hard rubber and/or a 
ceramic, such as a porous sintered material. 

[0024] It can also be provided that the outside pipe, the 
diaphragm rings, the apertured Wall and/or the insert are 
integrally formed, preferably as an aluminum diecasting. 

[0025] Finally, it is proposed that the outside pipe, the 
insert, the openings closed at one side in the insert and/or the 
holes in the apertured Wall is or, respectively, are essentially 
rotationally symmetrical, preferably circular, in radial sec 
tion. 

[0026] The invention is thus based on the surprising 
perception that a multiple combination of re?ection sound 
dampers and resonance sound dampers enables a tuning of 
a frequency range from 1 through 20 kHZ to be damped 
Without signi?cant ?oW losses given a compact structure. 
The corresponding combination is thereby based on the 
utiliZation of one or more apertured Walls, so that the 
diaphragm rings functions both as re?ection Walls as Well as 
for the limitation of HelmholtZ resonators upon formation of 
absorption sound dampers in addition to the M4 resonators 
of the insert Without leading to substantial ?oW losses. 

[0027] Further features and advantages of the invention 
can be derived from the folloWing description Wherein an 
exemplary embodiment of the invention is eXplained in 
detail by Way of eXample on the basis of schematic draW 
mgs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] Thereby shoWn are: 

[0029] FIG. 1 is a perspective vieW of an inventive noise 
damper; and 

[0030] FIG. 2 is a perspective vieW according to FIG. 1 
With partially removed outside pipe. 
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DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0031] As can be derived from FIGS. 1 and 2, an inven 
tive noise damper or silencer 1 comprises an outside pipe 2 
With an admission side 3, a discharge side 4 and a contact 
surface 5, an insert 6 having a contact surface 7 and openings 
closed at one side or, respectively, blind holes 8, a plurality 
of diaphragm rings 9, 9‘, 9“, 9“‘, 9““, and apertured dia 
phragms 10, 10‘, 11, 11‘ With holes 12, 12‘, 13, 13‘. The 
diaphragm rings 9, 9‘, 9“, 9“‘, 9““ are arranged betWeen the 
outside pipe 2 and the insert 6 so that the contact surface 5 
proceeds betWeen the outside pipe 2 and the diaphragm rings 
9, 9‘, 9“, 9“‘, 9“‘ and the contact surface 7 proceeds betWeen 
the diaphragm rings 9, 9‘, 9“, 9“‘, 9““ and the insert 6, 
Whereby the insert 6 proceeds essentially concentrically 
Within the outside pipe 2. 

[0032] Four sub-lines or passages, Which are separated 
from one another, are offered in the noise damper 1 as a 
result of the insert 6. The blind holes 8 respectively open 
toWard the sub-lines, are partly arranged at opposite sur 
faces, preferably offset, and comprise a depth that is tuned 
to one-fourth of the Wavelength of the frequency to be 
damped out from the overall spectrum. An excellent broad 
band quality of the damping can be achieved by means of a 
targeted variation of the depth of the blind holes 8 over the 
totality of the insert 6, Whereby the depth increases from the 
admission side 3 to the discharge side 4. 

[0033] The apertured Walls 10, 10‘, 11, 11‘, the diaphragm 
rings 9, 9‘, 9“, 9“‘, 9““ and the outside pipe 2 limit four 
resonance chambers. The resonance chambers represent 
either additional re?ection sound dampers or resonance 
sound dampers depending on the design of the apertured 
Wall 10, 10‘, 11, 11‘. A re?ection sound damper is thus 
present When the apertured Wall 10, 10‘ is formed, for 
eXample, of a thin steel sheet, Whereas a resonance sound 
damper is present When the apertured Wall 11, 11‘ comprises 
a Wall thickness is a range from 0.6 through 5 mm, so that 
each hole 13, 13‘ together With the resonance chamber forms 
a HelmholtZ resonator tunable to the frequency band to be 
damped via absorption. The apertured Walls 10, 10‘, 11, 11‘ 
not only offer an additional possibility of tuning a frequency 
band to be damped but also simultaneously assure a reduc 
tion of the ?oW losses due to the formation of eddies at the 
diaphragm rings 9, 9‘, 9“, 9“‘, 9““. As a result thereof, the 
noise damper 1 is considerably improved overall compared 
to the Prior Art. 

[0034] Neither the outside pipe 2 nor the apertured Walls 
10, 10‘, 11, 11‘ need be designed circular in a radial cross 
section. The resonance behavior of every individual sound 
absorbing resonance chamber is ultimately de?ned only by 
the oscillating air volume in vieW of its resonant frequency, 
so that the inventive noise damper 1 can be adapted to 
practically any available installation space given the small 
est possible structure. 

[0035] Both individually as Well as in any arbitrary com 
bination, the features of the invention disclosed in the above 
speci?cation, in the claims as Well as in the draWings can be 
critical for the realiZation of the various embodiments of the 
invention. 
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We claim: 
1. Noise damper (1) for pipelines carrying noise-laden 

gasses, particularly for an intake line and/or exhaust gas line 
of an internal combustion motor, comprising 

an outside pipe (2) With an admission side (3) and a 
discharge side (4), 

a plurality of diaphragm rings (9, 9‘, 9“, 9“‘,9““) having a 
respective outside surface in communication (5) With 
the inside surface of the outside pipe (2) 

and at least one insert (6) having an outside surface in 
communication (7) With the inside surface of the out 
side pipe (2) and/or of the diaphragm rings (9, 9‘, 9“, 
9‘“, 9““) and having a plurality of openings (8) closed 
at one side, Whereby the insert (6) forms sub-lines for 
the gas flow in the noise damper (1), and the openings 
(8) closed at one side open into the sub-lines and 
comprise a depth of M4 With reference to the Wave 
length )L of a frequency to be damped, characteriZed by 

by at least one apertured Wall (10, 10‘, 11, 11‘) that eXtends 
betWeen at least tWo diaphragm rings (9, 9‘, 9“, 9‘“, 9““) 
With an outside surface in communication (7) With at 
least the inside surface of the tWo diaphragm rings (9, 
9‘, 9“, 9‘“, 9““), Whereby at least one resonance chamber 
is de?ned betWeen the tWo diaphragm rings (9, 9‘, 9“, 
9‘“, 9““), the apertured Wall (10, 10‘, 11, 11‘) and the 
outside pipe 

2. Noise damper according to claim 1, characteriZed in 
that the insert (6) comprises essentially plate-shaped inside 
Walls that are provided at both sides With the openings (8) 
closed at one side, that are arranged essentially cross-shaped 
or star-shaped in radial crossection and that preferably 
eXtend over essentially the entire aXial length of the outside 
pipe 

3. Noise damper according to claim 2, characteriZed in 
that the openings (8) closed at one side are arranged offset 
relative to one another at both sides of an inside Wall. 

4. Noise damper according to one of the preceding claims, 
characteriZed in that the openings (8) closed at one side are 
arranged essentially in roWs from the admission side (3) to 
the discharge side (4), Whereby the depth of the openings (8) 
closed at one side are [sic] the same Within a roW and 
different from roW to roW, preferably With increasing depth 
from the admission side (2) [sic] to the discharge side 

5. Noise damper according to one of the preceding claims, 
characteriZed in that the distance betWeen the diaphragm 
rings (9, 9‘, 9“, 9‘“, 9““) differs, preferably increasing from 
the admission side (3) to the discharge side 

6. Noise damper according to one of the preceding claims, 
characteriZed in that at least one resonance chamber and at 
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least one hole (13, 13‘) in the apertured Wall (11, 11‘) of the 
resonance chamber form a HelmholtZ resonator that can be 
tuned to a frequency band to be damped via the volume of 
the resonance chamber, the crossectional area of the hole 
(13, 13‘) in the apertured Wall (11, 11‘) of the resonance 
chamber and the Wall thickness of the apertured Wall (11, 
11‘) of the resonance chamber in the region of the hole (13, 
13‘). 

7. Noise damper according to claim 6, characteriZed in 
that the Wall thickness of the apertured Wall (11, 11‘) 
amounts to 0.6 through 5 mm, preferably 1 through 3 mm. 

8. Noise damper according to one of the preceding claims, 
characteriZed in that one or more apertured Walls (10, 10‘, 
11, 11‘) arranged folloWing one another from the admission 
side to the discharge side eXtends or, respectively, eXtend 
over the entire aXial length of the outside pipe (2), preferably 
concentrically Within the outside pipe 

9. Noise damper according to claim 7 or 8, characteriZed 
in that a plurality of resonance chambers are provided, 
Whereby frequency bands to be damped by neighboring 
resonance chambers preferably at least partially overlap 
and/or the resonance chambers form re?ection sound damp 
ers and/or absorption sound dampers. 

10. Noise damper according to one of the preceding 
claims, characteriZed in that the diaphragm rings (9, 9‘, 9“, 
9‘“, 9““) are provided With openings closed at one side that 
open into the sub-lines and also comprise a depth of M4, 
Whereby the depth preferably increases from the admission 
side (3) to the discharge side 

11. Noise damper according to one of the preceding 
claims, characteriZed in that the outside pipe (2) , the 
diaphragm rings (9, 9‘, 9“, 9‘“, 9““), the insert (6) and/or the 
apertured Wall or, respectively, the apertured Walls (10, 10‘, 
11, 11‘) is or, respectively, are fashioned of a metal, particu 
larly aluminum, a heat-resistant plastic, particularly a ?ber 
reinforced plastic, hard rubber and/or a ceramic, such as a 
porous sintered material. 

12. Noise damper according to one of the preceding 
claims, characteriZed in that the outside pipe (2), the dia 
phragm rings (9, 9‘, 9“, 9‘“, 9““), the apertured Wall (10, 10‘, 
11, 11‘) and/or the insert (6) are integrally formed, preferably 
as an aluminum diecasting. 

13. Noise damper according to one of the preceding 
claims, characteriZed in that the outside pipe (2), the insert 
(6), the openings (8) closed at one side in the insert (6) 
and/or the holes (12, 12‘, 13, 13‘) in the apertured Wall (10, 
10‘, 11, 11‘) is or, respectively, are essentially rotationally 
symmetrical, preferably circular, in radial section. 

* * * * * 
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