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Sougd Attenuator The invention relates to a sound attenuator, particularly
for application to surfaces defining a roomarea. For the attenuation of
acoustic roons such as, for instance, sound studios, but w nd tunnel
syst eéns’ t 0o, sound attenuators are known for application to surfaces such
as walls and ceilings defining a roomarea. Hitherto, for sound attenuation
conplicated wedge structures conprising wedges approximately 60 to 120 cm
| ong have been applied to the walls and ceilings of the roons requiring

sound attenuation. These wedges magRL%aCOREESL! foamed materia
protrude far into the room by rougﬁly fpngﬁﬁéggﬁ Fﬁg on their length as
dictated by the I engths of the sound waves. Al so known are fl at-shaped

sound attenuat offe MihgBn8i8nakE0aBEP| t80at Bobhe HELéSuS FHATHHSuPirly
acoustic roons. _Such f] at soun atteguatorg %o rise a porous absorber and

a Hel mhol tz r esEAGtIPPLIFAIN, &Rt BORLRESH A 9t AeT BB e¥t®Df providing a

sound attenuator of the aforenentioned kind which takes up little space in

the depth of th 00 n ,pﬁg d t t et f oyer,a w.deb
range of frequeﬁgﬁeéaﬁgnq%d |??%§$8$t ?% ?ﬁ#ﬁﬁ%ﬁ%:t%ogé%ni¥sgphp%%’anﬁgg
| ow- cost nmanuf aitnstancdersefnd studios, but wind tunnel systems too, sound

attenuators are known for application to surfaces such as

walls and ceilings defining a room area.

Hitherto, for sound attenuation complicated wedge
structures comprising wedges approximately 60 to 120 cm
long have been applied to the walls and ceilings of the
rooms requiring sound attenuation. These wedges mainly
consisting of foamed material protrude far into the room by
roughly 1 m, depending on their length as dictated by the
lengths of the sound waves.

Also known are flat-shaped sound attenuators which are also
applied to the walls and ceilings of acoustic rooms. Such
flat sound attenuators comprise a porous absorber and a
Helmholtz resonator.

The invention is based on the object of providing a sound
attenuator of the aforementioned kind which takes up little
space in the depth of the room and has a sound attenuating
effect over a wideband range of frequencies. In addition,
it is intended to permit simple and low-cost manufacture
thereof.

To achieve this object a sound attenuator in accordance
with the invention 1is proposed, particularly for
application to surfaces defining a room area, comprising a
first attenuator element for low sound frequencies and a
second attenuator element for high sound'frequencies, said
first attenuator element %eluding_ a plate absorber
disposed spaced away from.a'wall é‘is:_u&ta;ég by Ta ﬁp&;ce}%
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‘To achievé this object a sound attenuator in accordance with the invention
i s ‘proposed, particularly for application to surfaces defining a room area,
conprising a first attenuator elenent for |ow sound frequencies and a
second -attenuator el enent for high sound frequencies, said first attenuator
el ement including a plate absorber disgosed spaced away froma wall surface
by a spacer -2- elenment and said s€édond spacer elenent including a

por ous absorber disposed on said plate absorber. Due to this configuration
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500 Hz. The secon t'enuator el ement disposed on t tenuat or
el ement att enuaknentiom yrAumdsoNe MefienBtEUChYresi @bcomepidedheThe

energy |osses. gt osbdentheBrala@icoraddigditty £het HRvieR8Rin Ofs f RakWr &% a
conpact design and parti uIar%X a snpot h "surface, thus mnimzing wasted
space. When EHWR%%R&Fq%?r y simply of two attenuator elements, the first

attenuator element serving the absorption of sound
frequencies lower than 500 Hz. The second attenuator
element disposed on the first attenuator element attenuates
the higher sound frequencies by friction and other energy
losses. The sound attenuator according to the invention
features a compact design and particularly a smooth
surface, thus minimizing wasted space. When employed in
wind tunnel systems the flow losses caused by the wedge
structures hitherto employed are reduced by the
configuration according to the invention.

In accordance with the advantageous aspect of the invention
as set forth in claim 2 the spacer element is configured
frame-shaped and the plate absorber disposed on the spacer
element encloses toéethér with the wall or ceiling surface
a cavity. Configuring the sound attenuator with a cavity
facing the surface defining the room area results in a
particularly good attenuation of low sound frequencies.

In accordance with a further aspect of the invention the
plate absorber consists of a flexible material, thus
resulting in the sound attenuation in the low frequency
range being further improved.

In accordance with one advantageous aspect of the invention
the plate absorber is a closed-cell film of plastics
material, particularly a film of polyurethane.

In accordance with another particularly advantageous aspect
of the invention the thickness of the plate absorber is
between 20 um and 200 um, it being particularly advantegous



wi nd tunnel systems the flow | osses caused by the wedge structures hitherto
enpl oyed are’reduced by the configuration according to the invention. In
accordance with the advant ageous aspect of the invention as set forth.in
claim?2 the spacer elenent is configured frane-shaped and the plate

absor ber di sposed on the spacer el enent_encloses together with the wall or
ceiling surface a cavity. Configuring the sound attenuator with a cavity
facing the surface defining the roomarea results in a particularly good
attenuati on of whew shanglhtequbsorder hasace thirlamss tdf ddtwddrer2aspmct
of the inventi%Hdtggdgﬁate absorber consists of a flexible material, thus
resulting in the sound attenuation in the | ow frequency range being further
i nproved. I n accordance with one advantageous aspect of the invention the

!?! ate absor berxilsaécskﬁa%écwdtﬂ ié”f&{:ﬁﬂéﬁsﬁﬁggn{TQ%%BGQ asp%‘ti G aLh¥ @
i I mof polyuréthane, I'n accordance w another partrcul arry advant ageous
aspect of the invemtiom thee soundk aédengptorccopsistsiefofpanedsnpterdah, 20

[err] and 200 pgrelcuihrgi 0F R tosanacdy) ad¥BRh8EQUDLastWRRN hdeePlate
absorber has a thjickness of_ between 25 Lerrg . ) .
such as expanded polyurethane Or melamine resin material.

In accordance with another aspect of the invention the
thickness of the spacer element is approximately 100 mm.

One advantageous embodiment of the invention incorporates a
side envelope being provided for the spacer element.
Advantageously this envelope is of sheet metal.

In accordance with yet a further aspect of the invention
the porous absorber consists of a foamed material,
particularly of an open-cell expanded plastics material
such as expanded polyurethane or melamine resin material.

In accordance with still a further particularly
advantageous aspect of the invention a perforated film is
provided on the surface of the porous absorber facing the
sound. Due to such a film the absorption characteristics of
the sound attenuator for high frequencies are not
detrimented, it thereby being advantageous when the
perforation surface area percentage of the perforated £ilm
is 20 to 80%, a perforation surface area percentage of 30
to 50% being particularly advantageous.

In accordance with yet a further aspect of the invention
the porous absorber is essentially cuboidal and has a
thickness of approximately 130 mm.

The invention will now be described and explained in more
detail in the following by way of an’ example embodiment as
shown in the drawings in which:



and 50 [efr]. In accordance with a further advantageous aspect of the

i nvention the sound attenuator consists of foamed material, particularly of
an open-cell expanded plastics material such as expanded pol yuret hane or

mel amine resin material. In accordance with anot her aspect of the invention
the thickness of the spacer elenent is approximtely 100 nrm One

advant ageous enbodi nent of the |nvent|8n i ncorporates a side envel ope being
provided for the spacer elenent. Advantageously this envelope is of sheet
metal. In accor, wth,yet A nt.i.0 rous
absor ber cons@?’gln ? a fggngdSéh{dgif% ,1iﬁB§££ %ﬂntdyi % a% %be%céf§| &f
expanded pl astics materi @&l CEOR$rIertdopal E@u@bl@u%%ﬂﬁhﬁét§nuﬁﬁpan1ne resin
material . In accordance Ebébréiﬂd|tdithﬁrﬁh6énﬁﬁﬁﬁ'dﬂﬁ sk advankageass
aspect of the invention a ? rforated filmis ggQV|de on the surface of the
porous absorber facing tABIBHHH.2 BE™ 8T88ch@ 2 fi |l m t he absorpti.on
characteristics of the sound attenuator for high frequencies are not

detri nent ed, ereby [ V. geq erf ratlo surface
area percent agtg‘]t#] the pg(rgf %?%?pdﬂ%ﬁ% %%Q‘t?gl%%%lp FFor 8? 8R"8%r f ace
area percentage of 30 toabeeprnmgzp&nswedlbyl9h%dmnnxhg@@a9uatnraccordance
with yet a further aspechc@brgf; ¢d/ @hel 9Bvention as a function of

frequency.

Fig. 1 shows a- sound attenuator 1 which is applied to a
surface 6 (wall or ceiling) defining a room area. The sound
attenuator 1 comprises two attenuator elements.

The first attenuator element for low sound frequencies
comprises a frame-shaped spacer element 2 and a plate
absorber 3 disposed on the spacer element 2. The spacer
element 2 is applied to the surface 6 defining a room area
for example by bonding. Due to the frame-~shaped spacer
element 2 and the plate absorber 3 disposed thereon (for
example by bonding) a cavity 5 filled with air is enclosed
by the surface 6 defining a room area. The spacer element 2
consists of a foamed material, particularly of an open-cell
foamed material, such as for example expanded polyurethane
or melamine resin material. The plate absorber 3 consists
of a flexible material, preferably of a plastics film to
advantage. By this aspect of the first attenuator element
according to the invention sound frequencies below
approximately 500 Hz are attenuated by the flexible spacer
element 2 and the cavity 5 located on the side of the
surface 6 defining a room area. As shown in the Figure, the
spacer element 2 may be surrounded on the side by an
envelope 7. Due to this envelope 7, which may be a thin
strip of metal or sheet metal or the like, the absorption
quality of the first attenuator element is further
enhanced, and a definition is provided with respect to
adjoining, further sound attenuators. '



the_pdrous’absorber I's essentially cuboidal and has a thickness of
appfroximately -130 mm The invention will now be described and explained in
nore detairl in the follow ng by way of an exanpl e enbodi nent as shown in

t he draw ngs in which: -4- Fig. 1 is a schematic illustration not
true-to-scale of a cross-section through a sound attenuator according to
the invention disposed an a surface defﬁﬁing a roomarea, and Fig. 2 S
a bar chart representing the degree of sound absorption achi eved by the
sound attenuator accordhgﬂ to the inven&ion as %%f ncti.on of f equency .
Fig. 1 shows a SO¥hFeEMhAEEPRYRLAT cRLIPREREPO (#ﬁ%)%? f%ﬁéﬁ% 3t Lor
ceiling) defini rgcdrddnm aoethe Theverntinsh dist appdtied direoyly 3es theoplate
attenuator ele t first t el n L ow d I es
conprises a frgeanwr}ii%%%ge% sjphcefroallel %rre%é)"yzean}ggg %ngtﬁé.n sorsd(t%lel%1 S{I{dl spgggd
on the spacer elsathshantighly spaderatengheozbes ghppPfedaaratenatieriad 6

defining a roomgyi8&cularly of an open-cell expanded plastics material
such as expanded polyurethane or melamine resin material.

On its surface facing the sound the porous absorber 4 may
comprise, as shown, a film 8 having perforations 9. The
perforated surface area percentage of this perforated f£ilm
8 is 20 to 80%, a perforated surface area percentage of 30
to 50% having proved to be particularly advantageous.

In the second attenuator element of the sound attenuator
according to the invention sound frequencies above 500 Hz
are attenuated by friction and other energy losses in the
porous absorber 4.

The thickness of the spacer element 2 is approximately 100
mm, that of the porous absorber 4 roughly 130 mm. Since the
plastics film serving as the plate absorber 3 is only 200
im at the most, preferably only 50 um thick, the entire
sound attenuator has a thickness of only roughly 230 mm.
Thus, as compared'to the component structures otherwise
having a usual length of approx. 1 m, a significant gain in
space-saving is achieved so that the acoustic rooms to be
attenuated by being fitted with sound attenuators according
to the invention offer more space.-or may be constructed
smaller right from the start. An application of the sound
attenuator according to the invention in wind tunnel
systems is feasible since, due to the flat surface running
parallel to the surface defining the room area, the flow
losses are maintained low.

The sound attenuator according to the invention attenuates
noise in a wideband range of frequencies in accordance with
the results of a series of tests given in the following. In
this series of tests the degree of sound absorption



for éxanple by bonding. Due to the frane-shaped spacer elenent 2 and the

pl &t e absorber 3 di sposed thereon (for exanple by bonding) a cavity 5
filled with air is enclosed by the surface 6 defining a roomarea. The
spacer elenent 2 consists of a foaned material, particularly of an

open-cell foaned material, such as forgexanpl e expanded pol yuret hane or
nmelamne resin material. The plate absorber 3 consists of a flexible
material, preferably of a plastics filmto advantage. By this aspect of the
first attenuat alcoelrdl:imlgt tacBaiNdSZ@Z washdeterainedn Thenchickpsnafethee! ow

approxi natel y aB?ﬁB?ﬁo’E@@tf |%§ 2GHa BN s% qﬁd

the cavity 5 | ont

rface nin room
shown in the F| EP %R § %’éli’ereI%n’éﬂF § i B’é’dsﬁ}% m’g‘bk%‘ﬁs§h8% tg@ by

an envel ope 7. Jag¢a dsed li‘:'a%n.%?V§|@£§ 100 Wi .ChheBy¥ebe §u£fﬁéla Hrdd wis @ta'oﬂ
or sheet netal qr the |like tion aI|t e first attenu or

elenent is fur{er tAehBATednVR Hea H% |$|Y?% Wpﬁhdﬁﬁgﬁ
adj oi ni ng, f ur sivend @hsprptionuakofs. a fuﬂm%mcﬂm tfeﬁﬁmmcz»elfemﬁimf

t he sound att eguat Qr, s%eaccordi ng to the invention is applied directly to
the plate )

f in Hz 100 125 160 200 250 315
Qg 0.64 0.86 0.93 1.31 1.34 1.29
f in Hz 400 500 630 - 800 1000 1250
as 1.21 1-91 1-10 1009 1004 1-01
f in Hz 1600 2000 - 2500 3150 4000 5000
ag 1.03 1.04 1.05 1.09 1.12 1.15

As evident from these test results the degree of sound
absorption ag is continuously greater than 1 over a wide
frequency range of 200 Hz to 5000 Hz, it not being until
below 180 Hz that the degree of sound absorption falls
below 1. These results are illustrated graphically in the

bar chart in Fig. 2 in which the frequency in Hz is entered
on the abscissa and the the degree of sound absorption ag

on the ordinate.



absor ber "3, for  exanpl e by bonding, and includes substantially a porous

absor bgs f erial, particularly of an open-cell expanded
pl asti aﬂlmm,llmrﬁﬂﬁmks expanded pol yurethane or nelamne resin nmaterial.
On its suricace T a&cl e sound the porous absorber 4 may conprise, as
shown, a film8 having perforations 97-The perforated surface area
percentage of this perforated film8 is 20 to 80% a perforated surface
area per centgd Mftenatos 50% havi ng proved to be particul arly advant ageous.
In the second attenuator elenent of tlasimad attenuator according to the

I nvention sound frequencies above 500 Hz are attenuated by friction and

ot her energy | osses in the porous absorber 4. The thickness of the spacer
el enent 2 ik @ppowudratEepuator mpartisulerlyhEoporpRiGideONhEP SUEFEAGRS y

130 mm Si nce 4Jd¥§ dih@Shi €8chi AFe& STk Bsiddha Bliake absonbeions dienity 200
[err] at the nost, preferably only 50 Terr] thick, the entire soynd

attenuat or hafof v iGRYd Fregiepa. ANd HFeaandriitenyator, % the
conponent st r FSrngigotdmma strdupdmgies Usimld |fHingith aftamator. el aneret

signi ficant gain.n, .space- i ng.. i d st to
be attenuated Wlﬁleqlr{% A P?%%evmgpﬁ%gg%%d?é& %%%g%%é?é : c%éracgli ng tgf‘r{ci?fgrss
i nvention of f umfmae sk edofimiyg be toast auedebyspArispeceri ghenendm (e
start. An appljfft 59930 EMPenuator element including a porous

absorber (4) disposed on said plate absorber (3).

2. The sound attenuator as set forth in claim 1,
characterized in that said spacer element (2) is configured
frame-shaped and said plate absorber (3) disposed on said
spacer element (2) encloses, together with said surface (6)
defining a room area, a cavity (5).

3. The sound attenuator as set forth in claim 1 or 2,
characterized in that said plate absorber (3) consists of a
flexible material.

4. The sound attenuator as set forth in claim 3,
characterized in that said plate absorber (3) is a closed-
cell film of plastics material

5. The sound attenuator as set forth in claim 4,
characterized in that said plastics film is a film of
polyurethane.

6. The sound attenuator as set forth in any of the preceding

claims, characterized in that the thickness of said plate
absorber (3) is between 20 um and 200 pum.

7. The sound attenuator as set forth in claim 6,

characterized in that the thickness of said plate'absorber
(3) is between 25 pm and 50 pm.



attenu the invention in wnd tunnel systens is feasible
si nce, rgg Hminu ““f% surface running parallel to the surface defining the
room a @sses are nmaintained | ow. The sound attenuat or
according to the invention attenuates noise in a w deband range of
frequencies in accordance with the results of a series of tests given in
the following. In this series of test St he degree of sound absorption

according to DIN 52212 was determ ned. The thickness of the porous absorber

Lerr] ana e T o Spbfifiaboh SOIY Borkilif' b GEOHS Prefetfia
surface area\mﬁaims, emamaqﬂaxﬂzgdlnnomw§trﬁmlé \Epagar oelementer() The

degree of sou A5edSmakd tion of the frequency f in Hz was
tested. %&I#Hoso o) edied niu gLl O O 250 315 as

0.64 0.86 0.93 1.31 1.34 1.29 f in Hz 400 500

?384 L %Of'rhe 1E8Hhd atteihaéeoﬁSas set for2h inlcPdim 8, 1. 10 1. 09
1. 03 1. 04 chir%%terlzecg Y tohoat salldifpaCfrl§:iement (2)4%%%5155:000
an open-cell expanded plastics material, particularly of

expanded polyurethane or melamine resin material.

10.The sound attenuator as set forth in any of the preceding
claims, characterized in that the thickness of said spacer
element (2) is roughly 100 mm.

11.The sound attenuator as set forth in any of the preceding
claims, characterized in that an envelope (7) surrounding
the sides of said spacer element (2) is provided.

12.The sound attenuator as set forth in claim 11,
characterized in that said envelope (7) is made of- sheet
metal.

13.The sound attenuator as set forth in any of the preceding
claims, characterized in that said porous absorber (4)
consists of foamed material.

14.The sound attenuator as set forth in claim 13,
characterized in that said porous absorber (4) consists of
an open-cell expanded plastics material, particularly of
expanded polyurethane or melamine resin material.

15.The sound attenuator as set forth in any of the preceding
claims, characterized in that a perforated film (8) is
provided on the surface of said porous absorber (4) facing
the sound. '



As évident fromthese test results the degree -of sound absorption [err] is

conti nu n 1 over a wde frequency range of 200 Hz to 5000
Hz, it ﬂm Ewmﬂlﬁ.um”[ el ow 180 Hz that the degree of sound absorption
es

falls betow 1. ults are illustrated graphically in the bar chart
in Fig. 2 in which the frequency in Hz is entered on the abscissa and the
t he degree of sound absorption [err] ~8n the ordi nate. 7 Sound Attenuator

Claims 1. A sound attenuator, particularly for application to surfaces

defining a _roomarea, conprising a first attenpat el nt for |ow sound
f r equenci e§ﬁaﬁ‘@%s§889nﬂgg??‘é?1 dIs SedndRrthotn rﬁfl{ﬁ%“égﬁd frequenci es,

said first aticmicteeigedntinncthigt ngtee ppeirfabsoiber {@yfdcepoasta
d f f i ni . | t (2
ohd eai o escoRTSArERER, OF erlna fktel FERN BEFGD 20 SPREE O S oposen

on said plate absorber (3). 2. The sound attenuator as set forth in claim

1, charact g5l 260 sBuhdheSAldhiRAGE sBkeEBRn (R d1ni5PRE,0ur ed

characterized in that the perforation surface area
percentage is 30 to 50%.

18.The sound attenuator as set forth in any of the preceding
claims, characterized in that said porous absorber (4) is
essentially cuboidal.

19.The sound attenuator as set forth in any of the preceding
claims, characterized in that the thickness of said porous
absorber (4) is approximately 130 mm.



frare- shéped and said plate absorber (3) disposed on said spacer el enent
(2) encloses, together with said surface (6) defining a roomarea, a cavity
(5). 3. The sound attenuator as set forth in claim1 or 2, characterized in
that 'said plate absorber (3) consists of a flexible material. 4. The sound
attenuator as set forth in claim3, characterized in that said plate
absorber (3) is a closed- cell filmof phastics material 5. The sound
attenuator as set forth in claim4, characterized in that said plastics

filmis a filmof Bg rethane. 6. The sound attenuator as set forth in any
of the preced o ?%Ea "haracterized in that the thickness of said pl ate
absorber (3) is between 20 [err] and 200 [err]. 7. The sound attenuator as
set forth in claim®6, characterized i abdtatathe t hi ckness of said plate
absorber (3) is between 25 [err] and 50 [err]. 8 8. The sound attenuator

as set forth in any of the preceding clains, characterized in that said
spacer el enen® g@und attenuator for attenuatlng sound in acoustic rooms

is proposed. The sound attenuator (1) according to the
invention comprises disposed on a wall or ceiling of a room
to be attenuated a frame-shaped spacer element (2)
including a plate absorber (3) disposed on the spacer
element (2) and enclosing together with the wall (6) a
cavity (5). On the plate absorber (3) a porous absorber (4)
is disposed. The sound attenuator according to the
invention attenuates sound over a wideband range of
frequencies and is suitable due to its flat configuration
particularly for use in wind tunnel systems.

Figure 1 to accompany the abstract upon publication.



conﬁiétsgof foamed material. 9. The sound attenuator as set forth in claim
8, characterized in that said spacer elenent (2) consists of an open-cel
expanded pl astics material, particularly of expanded pol yuret hane or

mel amine resin material. 10. The sound attenuator as set forth in any of

t he preceding clains, characterized in that the thickness of said spacer
elenment (2) is roughly 100 mm .11. The sound attenuator as set forth in any
of the preceding clains, characterizef bn that an .envel ope (7) surroundi ng
the sides of said spacer elenent (2) é provi ded. 12. The sound attenuator
as set forth in claim1l, characterized in that said envelope (7) is nmade
of sheet netal. 13. The sound attenuator as set forth in any of the
precedi ng clains, characterized in that said porous absorber (4) consists

of foaned material. 14.The sound attenuator as set forth in claim13,
characterized in that said porous absorber (4) consists of an open-cel
expanded plastics material, particularly of expanded pol yurethane or

mel amine resin material. 15. The sound attenuator as set forth in any of the.
precedi ng clains, characterized in that a perforated film(8) is provided
on the surface of said porous absorber (4) facing
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the sound.. 9 16. The sound attenuator as set forth in claim 15,
characterized in that the perforation surface area percentage of said
perforated film(8) is 20 to 80% 17. The sound attenuator as set forth in
claim 16, characterized in that the perforation surface area percentage is
30 to 50% 18.The sound attenuator as set forth in any of the preceding
clains, characterized in that said porous absorber (4) is essentially
cuboi dal . 19. The sound attenuator as?get forth in any of the preceding

clains, characterized in that the thickness of said porous absorber (4) is
approximately 130 mm
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