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A SOUND ATTENUATOR AS WELL AS ELEMENTS AND A METHOD OF
PRODUCTION THEREOF

FIELD

[0001] The present disclosure relates to the attenuating sound carried by a gaseous
current. In particular, the present disclosure relates to sound attenuators for in-duct sound

attenuating.
BACKGROUND

[0002] In-duct sound attenuator design is a complex balancing act of minimizing
sound while optimizing flow. A myriad of different approaches is known to inhibit the
propagation of pressure waves in a gaseous flow, such as the exhaust gas flow of an
internal combustion engine, without introducing an excessive back pressure that could be
detrimental to the flow. One effective solution is to use a helical sound attenuating element
provided in a duct for carrying a gaseous flow. Such solutions are described in, e.g.,
CA 2094168 Al and GB 694376 A which disclose an in-duct attenuating elements being
bent to a helicoid. The attenuating elements require very delicate manual labor or advanced

machinery to achieve the desired shape.

[0003] There remains a need to further develop in-duct attenuating elements that
would not only provide adequate or preferably improved sound attenuating properties
without excessively impeding flow but also be susceptible to automated or machine

assisted manufacturing.
SUMMARY OF THE INVENTION

[0004] A novel sound attenuating element is therefore proposed to at least partly
meet the afore-described need or to provide the public with a useful alternative to existing
sound attenuating elements. The novel sound attenuating element is formed at least in part
by an assembly of a plurality of components which are successively connected to each
other, which each exhibit a curved shape, and which form at least one non-planar ruled

surface when assembled.

[0005] An enclosure for a sound attenuator is also proposed for a similar purpose.

The enclosure features at least one spiral guide which is configured to receive a plurality of



20195054 PrRH 29 -01- 2019

10

15

20

25

30

2

components in a successively layered fashion so as to create at least one non-planar ruled

surface for contacting a gaseous current.

[0006] Further, a sound attenuator is proposed for a similar purpose. The sound
attenuator features a sound attenuating element as described above installed into an

enclosure as described above.

[0007] Finally, a method of producing such a sound attenuator is proposed taking
advantage of the fact that the sound attenuating element is assembled inside the enclosure

with a spiral guide.

[0008] The invention is defined by the features of the independent claims. Some

specific embodiments are defined in the dependent claims.
[0009] Considerable benefits are gained with aid of the novel proposition.

[0010] By constructing the sound attenuating element as an assembly from a
plurality of components in a successively layered fashion, the element may be
manufactured without the need for a complex arrangement for bending a sheet substrate.
This, in turn, facilitates simple manufacturing which may be automated or machine
assisted. On the other hand, the non-planar ruled surface, such as a helicoid, is very

advantageous in attenuating sound without impeding flow through the sound attenuator.

[0011] The same can be said about the enclosure which, by including the guide, can
facilitate simple insertion of components which assume the desired shape by being bent
during the passage along the guide. The insertion of the components may be rather easily

automated thus facilitating manufacturing.

[0012] According to one embodiment, the elements may feature micro-perforations.
Such perforations further improve the sound attenuating ability of the sound attenuating
element. The micro-perforated components may, however, be assembled in a machine
assisted fashion without the need for additive manufacturing, such as 3D printing, which
may not be suitable for producing perforations of a very small diameter. In addition
additive manufacturing may not be advantageous when producing large metal objects. On
the other hand, easily printed plastics may not survive harsh conditions often encountered
in silencing applications. The novel proposition including micro-perforations avoids or at

least mitigates these disadvantages.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] In the following certain exemplary embodiments are described in greater

detail with reference to the accompanying drawings in which:

FIGURE 1 illustrates a partial cross-sectional view of a sound attenuator in accordance

with at least some embodiments;
FIGURE 2 illustrates a perspective view of the sound attenuating element of FIGURE 1,

FIGURE 3 illustrates a perspective view of a sound attenuating element in accordance

with at least some embodiments;

FIGURE 4 illustrates the connection between two components of a sound attenuating

element in accordance with at least some embodiments;

FIGURE 5 illustrates an axial elevation view of the sound attenuating element of

FIGURE 2;

FIGURE 6 illustrates a perspective isolated view of the central section of the enclosure

of FIGURE 1, and

FIGURE 7 a perspective cut-out view of the enclosure of FIGURE 6 for more clearly
depicting the spiral nature of the guide running on the inner surface of the

enclosure.
EMBODIMENTS

[0014] In the present context, the term “axis” is referred to as the straight or curved

dimension in which certain elements extend.

[0015] In the present context, the term “micro-perforation” includes but is not
limited to perforations or otherwise produced holes with a diameter of 1 mm or less,

preferably in the range of 0.05 to 0.5 mm.

[0016] FIGURE 1 shows exemplification of a sound attenuator 100 employing a
novel sound attenuating element enclosed in a novel enclosure 110. In particular, the sound
attenuator 100 is an in-duct attenuator, such as an exhaust silencer forming part of the
exhaust system of an ICE vehicle. The enclosure 110 features an elongated envelope

extending between two attachment interfaces, such as flanges 111. The outer surface of the



20195054 PrRH 29 -01- 2019

10

15

20

25

30

4

envelope may be smooth. The inner surface may include a guide, the purpose and structure
will become apparent here after. The enclosure 110 houses a sound attenuating element
120 which is designed to contact gaseous currents and to attenuate sound carried by such

currents.

[0017] Turning now to FIGURE 2, which shows the sound attenuating element 120
of FIGURE 1 in isolation, it may be seen that the attenuating element 120 has at least one
blade which features at least one non-planar ruled surface. The example of FIGURE 2 has
four blades angularly disposed at successive 90 degree angles from each other. FIGURE 3
shows another example of a sound attenuating element 130 with a solitary blade. Let us

first consider the embodiment of FIGURE 3.

[0018] The sound attenuating element 130 of FIGURE 3 is formed at least in part by
an assembly of components 133 which are successively connected to each other. The
components 133 take the form strips. The strips are preferably made from an elastic
material in the sense that they are configured to undergo some visually noticeable
deformation through bending without breaking. Practical examples of the material of the
components 133 include metals, such as steel and aluminium as well as metal alloys, and
plastics, composite materials. The components 133 are successively layered as the
assembly along a first axis Z which may be straight or curved. The components 133 may
have an elongated shape such that the dimension of elongation extends perpendicularly to
the first axis Z. When assembled, the components 133 are also curved about the dimension
of elongation so as to form a non-planar ruled surface 131. In particular, the surface 131
that is formed by the assembled components is a piece-wise ruled surface. More
particularly, the sound attenuating element 130 has a helicoid shape. The assembly of
components 133 may also include an attachment pieces or material, such as adhesive or
sealing material, between the components 133 for ensuring contact there between.
Alternatively, the components 133 may simply lay on top of each other in direct contact.
The components preferably contain micro-perforations so as to cause absorption of sound

due to viscous and thermal losses.

[0019] As shown in FIGURE 5, the resulting sound attenuating element 130 blocks
the view through the enclosure of the sound attenuator. FIGURE 5 represents an axial view
along the first axis Z, whereby the image represents the sound attenuator in the

perpendicular plane formed by a second Cartesian axis X and a third Cartesian axis Y. The
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components 133 extend radially in respect to the first axis Z. The several revolutions of the

helicoid structure ensures that sound attenuator is not see through along the first axis Z.

[0020] FIGURE 4 shows a sub-assembly sequence for producing one layer of
components for the sound attenuating element of FIGURE 2. Can be seen, the two
components 123, 124 forming one layer extend in a non-straight angle in respect to each
other. More generally speaking, the sub-assembly (right image), i.e. layer of components,
is formed of two components 123, 124, 133 cross-wise attached to each other. In the
specific example of FIGURE 4, the components 123, 124 extend in a right angle to each
other. The left image of FIGURE 4 shows exemplary interlocking shapes 125 provided to
the components 123, 124 forming a sub-assembly shown in the right image. As depicted,
the interlocking shape 125 may take the form of a notch which is configured to engage

another corresponding notch on the other component.

[0021] Alternatively (not shown), one component could feature an opening, through

which the other component is first inserted and then turned to achieve the sub-assembly.

[0022] The isolated sub-assembly features four blades formed by the two crossing
inter-connected components 123, 124. Similarly to the embodiment of FIGURE 3, the
components preferably contain micro-perforations 122 (shown in enlargement in FIGURE

2). In other words, the components 133 are preferably micro-perforated plates (MPP).

[0023] The components, whether being assembled through simple succession
(FIGURE 3) or from sub-assemblies (FIGURE 4), assume the twisted shape upon
installation into the enclosure 110 or before introduction into the enclosure 110. As
mentioned above, the enclosure 110 includes a guide, which is designed to receiving and
holding components that form a sound attenuating element. According to one embodiment,
the guide is provided to the inner surface of the enclosure 110, particularly to the inner
surface of the envelope. The guide extends through the envelope of the enclosure 110,
particularly through the envelope along the greatest dimension thereof. The guide may take

the form of a groove or a pair of opposing grooves or a plurality of such pairs.

[0024] Let us first consider providing a sound attenuator featuring a single-blade
sound attenuating element of FIGURE 3. To receive such a sound attenuating element 130,
the guide of the enclosure 110 features two opposing grooves provided to the inner surface

of the enclosure. FIGURES 6 and 7 show an isolated view of the central section 115 of
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FIGURE 1 for highlighting the spiral nature of the guide 114. In the example given in
FIGURES 6 and 7 the guide comprises a first groove 114A provided to the inner surface
113 of the body 112 of the enclosure. The groove 114A extends across the length of the
enclosure or section 115 of the enclosure. In addition, the groove 114A is curved such that
it begins at one point on a cross-sectional circumference of the body 112 and ends at a
second point on a cross-sectional circumference of the body 112. FIGURES 6 and 7 also
show a second such groove 114A provided on the opposite side of the enclosure. As the
start and end points of the opposing grooves 114A are not aligned with each other on the
cross-sectional the circumference of the body 112, the opposing grooves 114 create a spiral
guide. The pair of first grooves 114A creates a first pair of grooves 114A for receiving the

components 133 of a sound attenuating element 130.

[0025] A second such pair of grooves 114B may be provided to accommodate a
multi-blade sound attenuating element, such as a double-blade element shown in FIGURE
2. The second pair of grooves 114B is angularly displaced in respect to the first pair of
grooves 114A, e.g. by 90 degrees, depending on the mutual angular displacement of the

crossing components 123, 124 of the sound attenuating element 120.

[0026] When a component 133 is introduced into the enclosure between the grooves
and pushed along the guide along the first axis Z, the spiral shape of the guide bends the
components about an axis which is perpendicular to the first axis Z. With several such
components 133 layered on top of each other, the sound attenuating element 130 thus

formed forms a non-planar ruled surface, such as a helicoid shown in FIGURE 3.

[0027] Assembly of a multi-blade sound attenuating element 120 of FIGURE 2 is
constructed in a similar fashion. To receive a cross-wise sub-assembly of two components
123, 124, the guide is made of two pairs of opposing grooves similarly deviated from each
other about the first axis. The grooves may receive the sub-assembly of the right image of
FIGURE 4 at once or individual components 123, 124 of the left image of FIGURE 4 in
succession so as to connect the components 123, 124 through the interlocking shape 125
within the enclosure. The spiral shape of the guide, i.e. the grooves, twist the components
about an axis perpendicular to the axis of succession, wherein a non-planar ruled surface is
formed. In the example of FIGURE 2, the shape is a double-helicoid. Alternatively, the

components may be twisted prior to introducing them into the guide.
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[0028] As shown in FIGURE 1, the enclosure 110 may include sections having a
reduced cross-section. In the example, the enclosure 110 features a central section 115
having a large cross-section and two end sections 116 having a reduced cross-section that
tapers or otherwise transitions from the large cross-section of the central section 115 to the
flange 111. The enclosure 110 may include a lead pipe 117, such as a straight pipe section
of uniform cross-section, connecting the flange 111 and the end section 116. The sound
attenuator 100 may therefore be constructed from respective three sections by first
assembling the components in the detached sections of the enclosure and then joining the

section to each other by welding or similar method.

[0029] Several alternative embodiments to the ones described above may be
envisioned. For example, instead of the guide comprising grooves on the inside of the
enclosure, the guide could go through the wall of the envelope (not illustrated). The spiral
sections of the enclosure could be held together by external supports, such as brackets or
bands. The fit between the sound attenuating element and the enclosure would be tight and

preferably ensured by a seal there between.

[0030] According to an alternative embodiment (not illustrated), the interface
between the guide and the components of the sound attenuating element is reversed. The
groove, i.e. the female part of the interface, on the inner surface of the enclosure could
instead be a protuberance or a similar male part of the interface. The protuberance would
extend in a spiral similarly to the groove according to the illustrated embodiments.
Similarly, the inner surface of the enclosure would feature one or several pairs of opposing
protuberance depending on the number of blades on the sound attenuating element.
Conversely, the sound attenuating element, particularly the components thereof, would
feature a slot or other suitable female part of the interface that would engage the spiral
protuberance of the enclosure. The slot can be added as a simple depression at the end
surface of the component or it can be a fork-like element extending from the end of the

component.

[0031] It is to be understood that the embodiments of the invention disclosed are not
limited to the particular structures, process steps, or materials disclosed herein, but are
extended to equivalents thereof as would be recognized by those ordinarily skilled in the
relevant arts. It should also be understood that terminology employed herein is used for

the purpose of describing particular embodiments only and is not intended to be limiting.
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[0032] Reference throughout this specification to “one embodiment” or “an
embodiment” means that a particular feature, structure, or characteristic described in
connection with the embodiment is included in at least one embodiment of the present
invention. Thus, appearances of the phrases “in one embodiment” or “in an embodiment”
in various places throughout this specification are not necessarily all referring to the same

embodiment.

[0033] As used herein, a plurality of items, structural elements, compositional
elements, and/or materials may be presented in a common list for convenience. However,
these lists should be construed as though each member of the list is individually identified
as a separate and unique member. Thus, no individual member of such list should be
construed as a de facto equivalent of any other member of the same list solely based on
their presentation in a common group without indications to the contrary. In addition,
various embodiments and example of the present invention may be referred to herein along
with alternatives for the various components thereof. It is understood that such
embodiments, examples, and alternatives are not to be construed as de facto equivalents of
one another, but are to be considered as separate and autonomous representations of the

present invention.

[0034] Furthermore, the described features, structures, or characteristics may be
combined in any suitable manner in one or more embodiments. In the following
description, numerous specific details are provided, such as examples of lengths, widths,
shapes, etc., to provide a thorough understanding of embodiments of the invention. One
skilled in the relevant art will recognize, however, that the invention can be practiced
without one or more of the specific details, or with other methods, components, materials,
etc. In other instances, well-known structures, materials, or operations are not shown or

described in detail to avoid obscuring aspects of the invention.

[0035] While the forgoing examples are illustrative of the principles of the present
invention in one or more particular applications, it will be apparent to those of ordinary
skill in the art that numerous modifications in form, usage and details of implementation
can be made without the exercise of inventive faculty, and without departing from the
principles and concepts of the invention. Accordingly, it is not intended that the invention

be limited, except as by the claims set forth below.

[0036] The verbs “to comprise” and “to include” are used in this document as open
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limitations that neither exclude nor require the existence of also un-recited features. The

features recited in depending claims are mutually freely combinable unless otherwise

explicitly stated. Furthermore, it is to be understood that the use of "a" or "an", ie. a

singular form, throughout this document does not exclude a plurality.
INDUSTRIAL APPLICABILITY

[0037] The herein proposed solution may find industrial application in exhaust
systems employed e.g. in vehicles or power plants having internal combustion engines,

ventilation systems, etc.
ACRONYMS LIST
MPP micro-perforated plate

REFERENCE SIGNS LIST

No. Feature
100 sound attenuator
110 enclosure

111 flange

112 body

113 inner surface

114 guide

115 central section

116 end section

117 lead pipe

120 attenuating element
121 contacting surface
122 micro-perforation
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123 component

124 component

125 interlocking shape

130 attenuating element

131 contacting surface

133 component

X first dimension

Y second dimension

V4 third dimension
CITATION LIST

Patent Literature

CA 2094168 A1l

GB 694376 A
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CLAIMS:

1.

A sound attenuating element (120, 130), characterized in that the sound attenuat-
ing element (120, 130) which is formed at least in part by an assembly of a plurality
of components (123, 124, 133) which:

— are successively connected to each other along a first axis (Z),

— each exhibit a curved shape, and which

— form at least one non-planar ruled surface (121, 131) when assembled,

wherein:

— each of the components (123, 124, 133) exhibits an elongated shape such that
the dimension of elongation extends perpendicularly to the first axis (Z) and
wherein

— every second component (123, 124, 133) in the assembly extends in a non-
straight angle, e.g. a right angle, in respect to the successive component (123,

124, 133).

The sound attenuating element (120, 130) according to claim 1, wherein the com-

ponents (123, 124, 133) comprise micro-perforations (122).

The sound attenuating element (120, 130) according to claim 1 or 2, wherein the
components (123, 124, 133) are elongated plates that are successively layered in the

assembly.

The sound attenuating element (120, 130) according to any one of the preceding
claims, wherein the plurality of components (123, 124, 133) are successively con-

nected along a first axis (Z) so as to form a helicoid.

The sound attenuating element (120, 130) according to claim 4, wherein the com-
ponents (123, 124, 133) are each curved about an axis which is perpendicular to the

first axis (Z).

The sound attenuating element (120, 130) according to any one of the preceding
claims, wherein each layer of components is formed of two components (123, 124,

133) attached to each other cross-wise.
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The sound attenuating element (120, 130) according to claim 6, wherein the com-
ponents comprise interlocking shapes to form a cross-wise subassembly of two in-

terlocking components.

The sound attenuating element (120, 130) according to any one of the preceding
claims, wherein the sound attenuating element (120, 130) is configured to be in-

stalled in a duct.

An enclosure (110) for a sound attenuator (100), characterized by several spiral

guides (114A, 114B) which are configured to receive a plurality of components

(123, 124, 133) in a successively layered fashion so as to create at least one non-

planar ruled surface (121, 131) for contacting a gaseous current,

wherein:

— the enclosure (110) comprises a first set of two mutually opposing guides
(114A) each configured to receive a respective opposing end of an elongated
component (123, 124, 133) to extend between the guides,

— the enclosure (110) comprises a second set of such mutually opposing guides
(114B), and in that

— the two sets of opposing guides (114A, 114B) are angularly offset from each
other so as to receive cross-wise subassemblies of two components (123, 124,

133).

The enclosure (110) according to claim 9, wherein the guide (114A, 114B) is a

groove.

The enclosure (110) according to claim 10, wherein the groove (114A, 114B) is

provided to an inner surface (113) of the enclosure (110).

The enclosure (110) according to any one of the preceding claims 9 to 11, wherein

the guide (114A, 114B) is configured to bend the components (123, 124, 133).

The enclosure (110) according to any one of the preceding claims 9 to 11, wherein
the guide (114A, 114B) is configured to bend the components (123, 124, 133) so as

to form a helicoid.
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The enclosure (110) according to any one of the preceding claims 9 to 13, wherein
the components are plates that are elongated in an elongation dimension, wherein
the guide is configured to bend the components (123, 124, 133) about said elonga-

tion dimension.

A sound attenuator (100), characterized by:

— the enclosure (110) according to any one of the preceding claims 9 to 14, and
by

— a sound attenuating element (120, 130) according to any one of the preceding

claims 1 to 8 installed into the enclosure (110).

The sound attenuator (100) according to claim 15, wherein the sound attenuator

(100) is an in-duct attenuator.

The sound attenuator (100) according to claim 15 or 16, wherein:
— the sound attenuator (100) is elongated along a first axis (Z) and wherein
— the sound attenuating element (120, 130) covers the inner space defined by the

enclosure (110) when viewed along the first axis (Z).

A method of producing a sound attenuator (100) comprising:

— providing an enclosure (110) according to any one of the preceding claims 9 to
14,

— providing a sound attenuating element (120, 130) according to any one of the
preceding claims 1 to 8, and

— installing the sound attenuating element (120, 130) into the guide (114A, 114B)

of the enclosure (110) so as to form a non-planar ruled surface (121, 131) for

contacting gaseous currents.

The method according to claim 18, in which the instalment of the sound attenuating
element (120, 130) comprises introducing individual components or individual sub-
assemblies of cross-wise connected components into the guide (114A, 114B) of the

enclosure (110) in a successive fashion.
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PATENTTIVAATIMUKSET

Ainenvaimennuselementti (120, 130), tunnettu siitd, etti d4nenvaimennuselement-

ti (120, 130) on muodostettu ainakin osin komponenttijoukon (123, 124, 133) ko-

koonpanosta, jossa komponentit:

— ovat perittiin toisiinsa yhdistetyt ensimmaistd akselia (Z) pitkin,

— kasittavat kukin kaarevan muodon ja

— muodostavat kokoonpantuna ainakin yhden epétasomaisen viivoitinpinnan
(121, 131),

jossa:

— kullakin komponentilla (123, 124, 133) on pitkdnomainen muoto siten, etta pi-
tuusulottuvuus ulottuu poikittain ensimmaiseen akseliin (Z) ndhden, ja jossa

— kokoonpanon joka toinen komponentti (123, 124, 133) ulottuu seuraavaan
komponenttiin (123, 124, 133) nédhden ei-oikokulmassa, esim. suorassa kulmas-

Sa.

Patenttivaatimuksen 1 mukainen danenvaimennuselementti (120, 130), jossa kom-

ponentit (123, 124, 133) kasittavat mikroperforaatioita (122).

Patenttivaatimuksen 1 mukainen danenvaimennuselementti (120, 130), jossa kom-
ponentit (123, 124, 133) ovat pitkdnomaisia levyja, jotka ovat kokoonpanossa pe-

rattiin kerrostetut.

Jonkin edellisen patenttivaatimuksen mukainen &anenvaimennuselementti (120,
130), jossa joukko komponentteja (123, 124, 133) on yhdistetty peréattdin pitkin en-

simmaistd akselia (Z) ruuvipinnan muodostamiseksi.

Patenttivaatimuksen 4 mukainen danenvaimennuselementti (120, 130), jossa kom-
ponentit (123, 124, 133) ovat kukin kaarevia sellaiseen akseliin ndhden, joka on

poikittain ensimmaiseen akseliin (Z) ndhden.

Jonkin edellisen patenttivaatimuksen mukainen &didnenvaimennuselementti (120,
130), jossa kukin komponenttien kerros on muodostettu kahdesta komponentista

(123, 124, 133), jotka on kiinnitetty toisiinsa poikittain.



20195054 PrH 29 -01- 2020

10

15

20

25

10.

11.

12.

13.

14.

15

Patenttivaatimuksen 6 mukainen danenvaimennuselementti (120, 130), jossa kom-
ponentit kasittavat muotoliitosmuotoja kahden muotoliitetyn komponentin muodos-

taman poikittaisen osakokoonpanon muodostamiseksi.

Jonkin edellisen patenttivaatimuksen mukainen &didnenvaimennuselementti (120,
130), jossa ddnenvaimennuselementti (120, 130) on sovitettu asennettavaksi kana-

vaan.

Kotelo (110) aanenvaimenninta (100) varten, tunnettu useasta kierukkamaisesta

ohjaimesta (114A, 114B), jotka ovat sovitetut vastaanottamaan joukon komponent-

teja (123, 124, 133) perattdin kerrostetusti ainakin yhden epatasomaisen viivoitin-
pinnan (121, 131) muodostamiseksi kaasumaisen virtauksen kohtaamiseksi,

jossa:

— kotelo (110) kasittdd ensimmadisen parin keskenddn vastakkaisia ohjaimia
(114A), jotka on sovitettu vastaanottamaan pitkdnomaisen komponentin (123,
124, 133) vastaavat vastakkaiset pait ohjaimien vélissa ulottuvaksi,

— kotelo (110) kasittdd toisen parin sellaisia keskendidn vastakkaisia ohjaimia
(114B) ja ettd

— mainitut kaksi paria vastakkaisia ohjaimia (114A, 114B) ovat toisiinsa ndhden
kulmapoikkeutetut kahden komponentin (123, 124) muodostamien poikittaisten

osakokoonpanojen vastaanottamiseksi.
Patenttivaatimuksen 9 mukainen kotelo (110), jossa ohjain (114A, 114B) on ura.

Patenttivaatimuksen 10 mukainen kotelo (110), jossa ura (114A, 114B) on saatu ai-

kaan kotelon (110) sisédpintaan (113).

Jonkin edellisen patenttivaatimuksen 9-11 mukainen kotelo (110), jossa ohjain

(114A, 114B) on sovitettu taivuttamaan komponentteja (123, 124, 133).

Jonkin edellisen patenttivaatimuksen 9-11 mukainen kotelo (110), jossa ohjain
(114A, 114B) on sovitettu taivuttamaan komponentteja (123, 124, 133) ruuvipinnan

muodostamiseksi.

Jonkin edellisen patenttivaatimuksen 9-13 mukainen kotelo (110), jossa kom-

ponentit ovat levyja, jotka ovat pitkdnomaisia pituusulottuvuudessa, jolloin ohjain
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on sovitettu taivuttamaan komponentteja (123, 124, 133) mainitun pituusulottuvuu-

den ympéri.

Ainenvaimennin (100), tunnettu:
— jonkin edellisen patenttivaatimuksen 9—14 mukaisesta kotelosta (110) ja
— jonkin edellisen patenttivaatimuksen 1-8 mukaisesta danenvaimenninelementis-

ta (120, 130) asennettuna koteloon (110).

Patenttivaatimuksen 15 mukainen &didnenvaimennin (100), jossa ddnenvaimennin

(100) on putkidédnenvaimennin.

Patenttivaatimuksen 15 tai 16 mukainen danenvaimennin (100), jossa:

— &aanenvaimennin (100) on ensimmaéisen akselin (Z) suunnassa pitkdnomainen ja
jossa

— &inenvaimenninelementti (120, 130) peittdéd kotelon (110) rajaaman sisdpinnan

ensimmaisté akselia (Z) pitkin tarkasteltaessa.

Menetelmé ddnenvaimentimen (100) tuottamiseksi, jossa menetelmassa:

saadaan aikaan jonkin edellisen patenttivaatimuksen 9-14 mukainen kotelo

(110),

— saadaan aikaan jonkin edellisen patenttivaatimuksen 1-8 mukainen &didnen-
vaimenninelementti (120, 130) ja

— asennetaan &dinenvaimenninelementti (120, 130) kotelon (110) ohjaimeen

(114A, 114B) epéatasomaisen viivoitinpinnan (121, 131) muodostamiseksi kaa-

sumaisen virtauksen kohtaamiseksi.

Patenttivaatimuksen 18 mukainen menetelmd, jossa &dnenvaimennuselementin
(120, 130) asentaminen kasittdd yksittdisten komponenttien tai yksittdisten poikit-
tain yhdistettyjen komponenttien muodostamien osakokoonpanojen syottdmisen pe-

rattiin kotelon (110) ohjaimeen (114A, 114B).
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