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Description

TECHNICAL FIELD

[0001] The present invention relates to a soundproof-
ing plate for effectively reducing transmitted acoustic en-
ergy while permitting the flow of air, and a soundproofing
device mounted on such a soundproofing plate.

BACKGROUND ART

[0002] A general method of shielding against noise
from indoors or outdoors is by shutting it out with walls,
doors or windows. Additionally, when noise is generated
within a specific area, there are methods of sealing off
the relevant area. Methods for doing so include using
tightly sealable sashes for doors and windows, giving
them a double structure, or using sound-absorbing ma-
terials. In any case, this usually necessitates blocking
the flow of air between the source of the noise and the
area to be soundproofed.
[0003] On the other hand, soundproofing methods al-
lowing air flow include those such as the "soundproofed
low energy consumption healthy living room system us-
ing natural circulation of outdoor air" described in JP
2003-21373 A, wherein box-shaped tubes with air pas-
sage holes are provided, these air passage holes are
filled with a sound-absorbing material, and the boxes are
provided with complicated air flow routes to reduce noise,
as well as the "sound insulating material structure and
soundproofing structure of an air conditioner" described
in JP H10-39875 A, wherein porous through holes are
added and a foamed material is used.
[0004] Alternatively, there are methods such as muf-
flers for reducing engine exhaust noise and noise can-
cellers or silencers for reducing the firing noise of guns.
The "internal combustion engine exhaust noise reducing
device and exhaust noise tuning method using said de-
vice" of JP 2006-250022 A has a gas flow path of at least
a certain length and the flow of gas is made complicated
to raise the sound insulating effect.
[0005] Furthermore, methods of canceling noise by
manipulating the acoustic signal of noise, called noise-
canceling speakers or noise cancellers, are known. JP
2002-367298 A provides examples of noise canceller de-
vices and noise canceling methods.
[0006] In order to improve on the conventional sound-
proofing technologies mentioned above, the present ap-
plicant proposed an improved soundproofing plate for
effective reducing transmitted acoustic energy while per-
mitting the flow of air in WO 2012/086680.
[0007] The proposed soundproofing plate comprises
a substrate having a through hole formed therein, and a
soundproofing device mounted on the through hole of
the substrate. This soundproofing device comprises a
sound collecting portion having in the center a through
hole ("air passage hole") communicating with the through
hole in the substrate, both ends or one end being of a

larger size than the air passage hole of the device, and
being arranged so as to reflect incident noise. According
to the proposed soundproofing plate, an effective sound-
proofing effect can be achieved while enabling passage
of outside air without consuming artificial energy such as
for air conditioning or the like. Similar technology was
also proposed in JP H08 23753 B2. However, even this
proposed soundproofing plates left room for improve-
ment.

RELATED ART DOCUMENTS

Patent Documents

[0008]

Patent Document 1: JP 2003-21373 A
Patent Document 2: JP H10-39875 A
Patent Document 3: JP 2006-250022 A
Patent Document 4: JP 2002-367298 A
Patent Document 5: WO 2012/086680
Patent Document 6: JP H08-23753 B2

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0009] The present invention has the purpose of offer-
ing an improved soundproofing plate and soundproofing
device, and in particular has the specific purpose of im-
proving on the type of soundproofing plate and sound-
proofing device disclosed in WO 2012/086680.

Means for Solving the Problems

[0010] One aspect of the present invention offers a
soundproofing plate comprising:

a substrate having at least one through hole formed
therein; and
a soundproofing device mounted on the through hole
of the substrate;
the soundproofing device having a multiplex struc-
ture having at least a first structure and a second
structure nested therein;
the first structure comprising a through hole ("first air
passage hole") disposed in the center and commu-
nicating with the through hole of the substrate, and
a first sound collecting portion disposed at both ends
or one end and having a larger size than the aperture
area of the first air passage hole, and being arranged
so as to reflect incident noise; and
the second structure nested in the first structure,
comprising a through hole ("second air passage
hole") disposed in the center and communicating
with the through hole of the substrate, and a second
sound collecting portion disposed at both ends or
one end and having a larger size than the aperture
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area of the second air passage hole, and being ar-
ranged so as to reflect incident noise.

[0011] With this structure, the soundproofing effect is
improved compared to the type of soundproofing plate
proposed in WO 2012/086680. Furthermore, with the
soundproofing plate of the type proposed in said publi-
cation, the soundproofing effect tended to decrease in
high frequency bands (typically bands above 4000 Hz),
but the present structure is capable of suppressing this
tendency to decrease.
[0012] Additionally, another aspect of the present in-
vention offers a soundproofing device mounted on a
through hole of a substrate;
the soundproofing device having a multiplex structure
having at least a first structure and a second structure
nested therein;
the first structure comprising a through hole ("first air pas-
sage hole") disposed in the center and communicating
with the through hole of the substrate, and a first sound
collecting portion disposed at both ends or one end and
having a larger size than the aperture area of the first air
passage hole, and being arranged so as to reflect incident
noise; and
the second structure nested in the first structure, com-
prising a through hole ("second air passage hole") dis-
posed in the center and communicating with the through
hole of the substrate, and a second sound collecting por-
tion disposed at both ends or one end and having a larger
size than the aperture area of the second air passage
hole, and being arranged so as to reflect incident noise.
[0013] Based on the characteristics of the present in-
vention, the soundproofing device is a multiplex structure
comprising at least one structure ("outer structure") and
a second structure ("inner structure") nested therein.
Here, "nested" means that the inner structure is housed
inside the outer structure. Typically, the inner structure
and the outer structure will be of similar shape.
[0014] In one embodiment, the first and second sound
collecting portions are provided on both ends of the mul-
tiplex structure. In another embodiment, the first structure
has a first hollow axial member, inside which is defined
the first air passage hole, and the second structure has
a second hollow axial member, inside which is defined
the second air passage hole. In this case, the first and
second sound collecting portions may be provided on
both ends of the first and second hollow axial members.
[0015] In one embodiment, the first hollow axial mem-
ber and the second hollow axial member may be inte-
grated into a single hollow axial member. In that case,
the first air passage hole and the second air passage
hole are not separate holes (two concentric holes), but
rather the same.
[0016] Manufacture is made easier if the first air pas-
sage hole is a single air passage hole, but if desired, a
plurality of air passage holes may be formed in the central
portion of the first structure. Similarly, manufacture is
made easier if the second air passage hole is a single

air passage hole, but if desired, a plurality of air passage
holes may be formed in the central portion of the second
structure.
[0017] In one embodiment, the multiplex structure con-
stituting the soundproofing device may comprise a third
structure nested in the second structure. If desired, the
multiplex structure of the soundproofing device may have
a quadruple or greater multiplex structure.
[0018] For the purposes of the present invention, a
substrate is a board-shaped construction for covering an
opening, comprising a glass pane, an iron panel, a con-
crete panel, a precast concrete panel or a composite pan-
el, generally with a flat planar structure, but it need not
be limited to a board shape, and the material also need
not be limited to the above, as long as it is capable of
achieving the purpose of covering an opening. A through
hole is an aperture that passes from one side of the sub-
strate to the other, most typical of these being linear
through holes having a constant diameter, but the
through hole may have a bent shape, or the diameter
may change in the middle. While multiple through holes
are usually formed in the substrate, the possibility of hav-
ing just one through hole is not excluded.
[0019] The surface of the first and second sound col-
lecting portions that can be seen from outside perpen-
dicular to the substrate surface (referred to here as the
"sound collecting surface") may be bowl-shaped or a con-
ical depression. Additionally, while the typical shape of
a sound collecting surface is a rotated shape centered
about an axis perpendicular to the substrate, the shape
may have angles (seams) around the axis, such as a
square pyramid or a hexagonal pyramid. Additionally, the
shape of the first and second sound collecting portions
may be a shape wherein the diameter increases as the
distance from the central portion of the structure increas-
es.
[0020] The soundproofing device comprising first and
second sound collecting portions (multiplex sound col-
lecting portions) may be provided on just one side of the
substrate, or provided on both sides (both surfaces) of
the substrate. When the noise source is located on only
one side of the soundproofing plate, when the purpose
is only to reduce the noise level propagating from one
side to the other, or when there is a need for one surface
of the substrate to be flat, then the soundproofing device
must be provided on only one side of the substrate.
[0021] The multiplex sound collecting portion may be
provided on both ends of the soundproofing device, and
when forming a soundproofing plate by arranging these
soundproofing devices on a substrate, the soundproofing
plate reduces the sound pressure of noise passing in
both directions.
[0022] The shape of the multiplex sound collecting por-
tion should preferably be spherical, ellipsoidal, parabolic
or conical, but the shape is not limited thereto. Addition-
ally, while the cross section containing an axis perpen-
dicular to the substrate surface may be a curve whose
diameter increases as the distance from the substrate
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increases, the curve may be such that the diameter con-
versely decreases as the distance from the substrate fur-
ther increases, in other words, the sound collecting sur-
face may have a shape forming a vase-shaped space
with a small mouth.
[0023] The shape of the sound collecting portion may
be that of a three-dimensional surface traced by moving
a two-dimensional arc, ellipse, parabola, hyperbola or
straight line in a direction perpendicular to the two-dimen-
sional plane, wherein the edge portion is rectangular.
Furthermore, the movement may be movement along a
curve rather than straight-line motion along the direction
perpendicular to the two-dimensional surface. The sound
collecting surface may, for example, have the shape of
an upright square pyramid composed of four planes, a
hexagonal pyramid, or an octagonal pyramid, and the
inclined surface of the sound collecting surface appear-
ing at a cross section cut at a plane containing an axis
perpendicular to the plane of the substrate may be an
outwardly bulging curve or an inwardly bulging curve in-
stead of a straight line. Furthermore, the shape of a cross
section of the sound collecting surface when cut on a
plane parallel to the surface of the substrate may be a
circle, or may be a polygon, an outwardly bulging poly-
gon, or an inwardly bulging polygon.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

[Fig. 1] A schematic view of a substrate and sound-
proofing device used in a soundproofing plate.
[Fig. 2] A schematic view of a soundproofing device
according to a comparative reference example.
[Fig. 3] A schematic view of soundproofing devices
based on two embodiments.
[Fig. 4] A schematic view of a soundproofing device
according to an embodiment.
[Fig. 5] A schematic view of an experimental system
for a soundproofing plate.
[Fig. 6] A graph showing soundproofing effects of
various soundproofing plates for various noise
sources.
[Fig. 7] A graph showing average sound pressure
differences of various soundproofing plates for spe-
cific frequencies.
[Fig. 8] A graph showing frequency properties of
sound pressure differences in various soundproofing
plates when using traffic noise as the noise source.

MODES FOR CARRYING OUT THE INVENTION

[0025] Herebelow, modes for carrying out the present
invention will be described in detail with reference to the
drawings as needed. However, the examples of the
present invention described below are intended as illus-
trative examples for aiding in comprehension of the
present invention, so the present invention should not be

construed as being limited to the examples, experimental
examples or embodiments described below.
[0026] Embodiments of the present invention will now
be described.
[0027] Fig. 1 is a schematic view showing a substrate
100 which is a constituting element of a soundproofing
plate. The substrate 100 has 24 through holes 200 ar-
ranged in three rows. To describe the respective dimen-
sions for reference, the dimensions of the substrate 100
in the lateral direction in the drawing is 300 to 450 mm,
the diameter of the through holes 200 is 15 to 40 mm,
and the pitch between the holes is about 30 to 180 mm.
The through holes 200, as per their names, are apertures
penetrating through the substrate 100.
[0028] The soundproofing plate is formed by mounting
soundproofing devices 300 over the through holes 200
in the substrate 100. Herebelow, a plurality of possible
forms of the soundproofing device 300 shall be ex-
plained.
[0029] Fig. 2 shows a soundproofing device 300A ac-
cording to a comparative reference example. The sound-
proofing device 300A has in the center a through hole
("air passage hole") communicating with the through hole
200 of the substrate 100, and at both ends thereof, has
sound collecting portions 320 of a larger size than the
aperture area of the air passage hole, arranged to reflect
the incident noise. In Fig. 2, the central portion 310 is
composed of a hollow axial member having an air pas-
sage hole formed on the inside, but the length of the
central portion may be substantially zero. Additionally,
while Fig. 2 shows a sound collecting portion 320 on both
ends of the central portion 310 (hollow axial member),
the sound collecting portion may be formed at only one
end of the central portion 310.
[0030] Fig. 3 shows soundproofing devices according
to two embodiments, labeled 300B and 300C. A sound-
proofing plate based on the embodiments is formed by
mounting a soundproofing device 300B on the substrate
100 instead of the soundproofing device 300A according
to the comparative reference example. Similarly, by
mounting the soundproofing device 300C on the sub-
strate 100 instead of the soundproofing device 300A, a
soundproofing plate based on another embodiment is
made.
[0031] The soundproofing devices 300B and 300C ac-
cording to the embodiments are composed of a multiplex
structure. In other words, in the case of soundproofing
device 300B, as shown in Fig. 4, the multiplex structure
is a double structure consisting of a first structure and a
second structure nested therein, the first structure having
in a central portion 310-1 a through hole ("first air passage
hole") communicating with the through hole 200 of the
substrate 100, having at both ends or one end a first
sound collecting portion 320-1 of a size larger than the
aperture area of the first air passage hole 330-1 and ar-
ranged to reflect the incident noise, the second structure
being nested inside the first structure, having at a central
portion 310-2 a through hole ("second air passage hole")
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communicating with the through hole 200 of the substrate
100, and having at both ends or one end a second sound
collecting portion 320-2 of a size larger than the aperture
area of the second air passage hole 330-2 and arranged
to reflect the incident noise. In the case of Fig. 4, the first
sound collecting portion 320-1 and second sound col-
lecting portion 320-2 are separate bodies (separate lay-
ers), but the central portion 310-1 of the first structure
and the central portion 310-2 of the second structure are
integrated, being realized by a hollow axial member 210
having a single air passage hole 330 formed therein. If
desired, they may be formed from separate elements, in
such a manner that the central portion 310-2 of the sec-
ond structure is housed inside the central portion 310-1
of the first structure. The concave surface portion of the
first sound collecting portion 320-1 forms a sound col-
lecting surface 322-1 that reflects incident noise, and the
concave surface portion of the second sound collecting
portion 320-2 forms a sound collecting surface 322-2 that
reflects incident noise.
[0032] In the case of soundproofing device 300C ac-
cording to another embodiment, the multiplex structure
is a triple structure consisting of a first structure, a second
structure nested therein, and a third structure nested
therein. The first structure comprises a first sound col-
lecting portion 320-1, the second structure comprises a
second sound collecting portion 320-2 nested inside the
first sound collecting portion, and the third structure com-
prises a third sound collecting portion 320-3 nested inside
the second sound collecting portion. In the following de-
scriptions, a soundproofing device according to the com-
parative reference example indicated by reference
number 300A will sometimes be referred to as a one-pair
type. Similarly, the soundproofing device according to
the embodiment indicated by reference number 300B will
sometimes be referred to as a two-pair type, and the
soundproofing device according to the embodiment in-
dicated by reference number 300C will sometimes be
referred to as a three-pair type.
[0033] As described above, soundproofing devices
300 based on specific embodiments have a hollow axial
member 310 and multiple pairs of sound collecting por-
tions 320 provided at both end portions thereof. Regard-
ing the sound collecting portion 320, the comparative ref-
erence example uses a sound collecting portion 320
comprising one pair, and the embodiments use sound
collecting portions 320-1, 320-2 comprising two pairs,
and sound collecting portions 320-1, 320-2, 320-3 com-
prising three pairs. Thus, soundproofing device 300B
comprising two pairs of sound collecting portions 320-1,
320-2 has a double structure (see Fig. 4), and sound-
proofing device 300C comprising three pairs of sound
collecting portions 320-1, 320-2, 320-3 has a triple struc-
ture.
[0034] In the embodiments, the proportion of the max-
imum diameter of the sound collecting portion with re-
spect to the outer diameter (outer diameter of the pipe)
of the hollow axial member 310 should preferably be in

the range of about 1/8 to 1/1. Additionally, while not lim-
ited thereto, the material of the soundproofing device 300
may be acrylic, rubber or vinyl chloride, the length in the
axial direction may be 5 to 100 mm, and the thickness of
the sound collecting portion 320 may be about 1 to 10
mm.
[0035] In Fig. 1, the soundproofing device 300 is pro-
vided on only one side of the substrate 100. This may be
replaced by an arrangement wherein the soundproofing
device 300 is provided on both sides of the substrate
100. Additionally, while Fig. 1 shows sound collecting
portions formed on both ends of the sound collecting de-
vice 300, the sound collecting portion may be formed on
only one end, and the other end terminated with the hol-
low axial member. Alternatively, two of these types of
soundproofing devices (one end in the form of a sound
collecting portion) may be prepared, and mounted on
both sides of the substrate in alignment with the through
hole. In other words, the soundproofing plate may be
assembled by mounting to the left side of the substrate
the end portion of the first soundproofing device which
is the other end from that terminated by the hollow axial
member, and mounting to the right side of the substrate
the end portion of the second soundproofing device
which is the other end from that terminated by the hollow
axial member.
[0036] Additionally, as the substrate, it is possible to
use a first and second substrate that are arranged face-
to-face, the multiplex structure mounted on the first and
second substrates, the first sound collecting portion ar-
ranged to correspond to the surfaces of the first and sec-
ond substrates, and the multiplex structure substantially
extending from the first substrate to the second substrate.
This can be achieved by mounting on the second sub-
strate a sound collecting portion positioned at the right
end of the soundproofing device 300 disposed on the
right side of the substrate 100.

<Experiments>

[0037] Fig. 5 is a schematic view of an experimental
apparatus relating to an embodiment. The above-de-
scribed soundproofing plates (the one-pair type of the
comparative reference example, the two-pair type of an
embodiment and the three-pair type of an embodiment)
or a substrate 100 having only holes (through holes) were
installed in the front surface aperture portion 410 of the
box 400, and the gap with the front surface aperture por-
tion 410 was sealed with duct tape. A speaker was placed
as a noise source 420 inside the box 400, and various
types of noise were reproduced. The wiring between the
noise source 420 and the amp was passed from the back
surface of the box 400, and this gap was also sealed with
duct tape. The magnitude of the noise issuing from the
noise source 420 was about 100 dB. Soundproofing
plates (the one-pair type of the comparative reference
example, the two-pair type of an embodiment and the
three-pair type of an embodiment) with varying shapes
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of the soundproofing devices and the substrate 100 with
only holes were interchanged and the noise was meas-
ured at a point 60 cm outside the plates, then compared
with that in the absence of a plate.
[0038] In the experiments, the ratio (aperture ratio) of
substrate hole area/total substrate area for the one-pair
type substrate of the comparative reference example was
5%, the ratio (aperture ratio) of substrate hole area/total
substrate area for the two-pair type substrate of an em-
bodiment was 6% (120% of the one-pair type), and the
aperture ratio for the three-pair type embodiment was
9% (180% of the one-pair type). Here, the substrate ap-
erture ratio is a measure of the amount of air flow. For
the two-pair type embodiment 300B (see Fig. 3), the
amount of air flow was 120% that of the one-pair type
300A of the comparative reference example, and for the
three-pair type of embodiment 300C, the amount of air
flow was 180%. Additionally, the radius of curvature of
the sound collecting portion is preferably such that the
ratio R/pipe outer diameter = 1.25 to 0.5. Here, the pipe
outer diameter means the outer diameter when the hol-
low axis is formed of a circular tube, and the sound col-
lecting portion is formed on both ends of the tubular hol-
low axis. In actuality, R was tested at 20 to 40 mm (radius)
when the outer diameter was 40 mm.

<Experimental Results>

[0039] Upon experimenting with various noise sources
("generator", "jet", "traffic", "bullet strain", "express train",
"cheering") as shown in Fig. 6, improvements in the
soundproofing effect were observed in both the two-pair
type and the three-pair type with respect to the compar-
ative reference example overall despite the fact that the
aperture ratios (and therefore the amount of air flow) of
the substrate increased relative to the one-pair type of
the comparative reference example. Therefore, equiva-
lent soundproofing effects were able to be obtained with
a higher aperture rate (and therefore amount of air flow).
In other words, if the aperture ratio of the substrates is
constant, then the soundproofing devices of two-pair type
and three-pair type according to the embodiments had a
higher soundproofing effect.
[0040] Fig. 7 shows the measurement results when
playing specific frequencies through the speaker. As the
frequency becomes higher, an improvement in the
soundproofing effect is observed in the two-pair and
three-pair type embodiments compared to the one-pair
type of the comparative reference example. When con-
sidering that the tested two-pair type and three-pair type
had a larger substrate aperture ratio (and therefore
amount of air flow) than the one-pair type of the compar-
ative reference example, if the aperture ratio (and there-
fore amount of air flow) of the substrate is kept constant,
the soundproofing devices of two-pair type and three-
pair type are capable of increasing the soundproofing
effects with respect to high frequencies as compared to
the one-pair type soundproofing device.

[0041] Fig. 8 shows the measurements across a fre-
quency distribution when playing automobile traffic noise
through the speaker. While a sudden drop in the sound-
proofing effect is observed in the high frequency region
(above around 4000 Hz) for the one-pair type of the com-
parative reference example, the drop was suppressed
for the two-pair and three-pair types.
[0042] Additionally, regarding the shape, a sound-
proofing plate with an air flow effect having "wedge-
shaped hollow pipes" was used for each of a plurality of
holes of diameter at least 15 mm and at most 40 mm
opened in a single plate. A "wedge-shaped hollow pipe"
refers to a "tubular pipe" with a diameter of at least 10
mm and at most 30 mm and a length of at least 5 mm,
having a "trumpet-shaped pipe (flared pipe)" with curva-
ture (a slight curve), with a larger diameter of at least 15
mm and at most 40 mm at both ends thereof, one end of
which is connected to a hole in the aforementioned plate.

DESCRIPTION OF THE REFERENCE NUMBERS

[0043]

100 substrate
200 through hole
300 soundproofing device
300A soundproofing device of comparative reference

example
300B soundproofing device of embodiment
300C soundproofing device of embodiment
320-1 first sound collecting portion
320-2 second sound collecting portion
320-3 third sound collecting portion
310 central portion
310-1 first central portion
310-2 second central portion
330 through hole (air passage hole) of soundproof-

ing device

Claims

1. A soundproofing device adapted to be mounted on
a through hole (200) of a substrate (100);
the soundproofing device comprising a multiplex
structure having at least a first structure and a second
structure nested in the first structure;
the first structure comprising a first hollow axial mem-
ber (330-1) and a first sound collecting portion
(320-1) disposed at one end of the first hollow axial
member (330-1), wherein the first hollow axial mem-
ber (330-1) is arranged to communicate with the
through hole (200) of the substrate (100) via the first
sound collecting portion (320-1) and wherein the the
first sound collecting portion (320-1) has two aper-
ture areas, one connected to an aperture area of the
first hollow axial member (330-1), the other being
larger than the aperture area of the first hollow axial
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member (330-1); and
the second structure nested in the first structure,
comprising a second hollow axial member (330-2)
and a second sound collecting portion (320-2) dis-
posed at one end of the second hollow axial member
(330-2), wherein the second hollow axial member
(330-2) is arranged to communicate with the through
hole (200) of the substrate (100) via the second
sound collecting portion (320-2) and wherein the the
second sound collecting portion (320-2) has two ap-
erture areas, one connected to an aperture area of
the second hollow axial member (330-2), the other
being larger than the aperture area of the second
hollow axial member (330-2);
characterized in that the first hollow axial member
(330-1) and the second hollow axial member (330-2)
are integrated into a single hollow axial member
(330).

2. The soundproofing device according to claim 1,
wherein
first and second sound collecting portions are pro-
vided at both ends of the single hollow axial member
(330).

3. The soundproofing device according to claim 1 or 2,
wherein
the multiplex structure comprises a third structure
nested in the second structure.

4. A soundproofing plate comprising:

a substrate (100) having at least one through
hole (200) formed therein; and
at least one soundproofing device (300B; 300C)
according to any one of claims 1-3 mounted on
the at least one through hole (200) of the sub-
strate (100).

5. The soundproofing plate according to claim 4,
wherein
the at least one soundproofing device (300B; 300C)
is provided on only one side of the substrate (100).

6. The soundproofing plate according to claim 4,
wherein
soundproofing devices (300B; 300C) are provided
on both sides of the substrate (100).

Patentansprüche

1. Schallisolierende Vorrichtung, die geeignet ist, um
an einem Durchgangsloch (200) eines Substrats
(100) montiert zu werden;
wobei die schallisolierende Vorrichtung eine Multip-
lex-Struktur umfasst, die mindestens eine erste
Struktur und eine zweite Struktur, die in der ersten

Struktur verschachtelt ist, aufweist;
wobei die erste Struktur ein erstes hohles axiales
Element (330-1) und einen ersten schallsammeln-
den Abschnitt (320-1) umfasst, der an einem Ende
des ersten hohlen axialen Elements (330-1) ange-
ordnet ist, wobei das erste hohle axiale Element
(330-1) angeordnet ist, um mit dem Durchgangsloch
(200) des Substrats (100) über den ersten schall-
sammelnden Abschnitt (320-1) zu kommunizieren,
und wobei der erste schallsammelnde Abschnitt
(320-1) zwei Öffnungsbereiche aufweist, wobei ei-
ner an einen Öffnungsbereich des ersten hohlen axi-
alen Elements (330-1) angeschlossen ist und der
andere größer als der Öffnungsbereich des ersten
hohlen axialen Elements (330-1) ist; und
wobei die zweite Struktur in der ersten Struktur ver-
schachtelt ist und ein zweites hohles axiales Element
(330-2) und einen zweiten schallsammelnden Ab-
schnitt (320-2), der an einem Ende des zweiten hoh-
len axialen Elements (330-2) angeordnet ist, um-
fasst, wobei das zweite hohle axiale Element (330-2)
angeordnet ist, um mit dem Durchgangsloch (200)
des Substrats (100) über den zweiten schallsam-
melnden Abschnitt (320-2) zu kommunizieren, und
wobei der zweite schallsammelnde Abschnitt
(320-2) zwei Öffnungsbereiche aufweist, wobei der
eine an einen Öffnungsbereich des zweiten hohlen
axialen Elements (330-2) angeschlossen ist und der
andere größer als der Öffnungsbereich des zweiten
hohlen axialen Elements (330-2) ist;
dadurch gekennzeichnet, dass das erste hohle
axiale Element (330-1) und das zweite hohle axiale
Element (330-2) in ein einziges hohles axiales Ele-
ment (330) integriert sind.

2. Schallisolierende Vorrichtung nach Anspruch 1, wo-
bei
die ersten und zweiten schallsammelnden Abschnit-
te an beiden Enden des einzigen hohlen axialen Ele-
ments (330) bereitgestellt werden.

3. Schallisolierende Vorrichtung nach Anspruch 1 oder
2, wobei
die Multiplex-Struktur eine dritte Struktur umfasst,
die in der zweiten Struktur verschachtelt ist.

4. Schallisolierende Platte, umfassend:

ein Substrat (100), in dem mindestens ein
Durchgangsloch (200) gebildet ist; und
mindestens eine schallisolierende Vorrichtung
(300B; 300C) nach einem der Ansprüche 1 bis
3, die an dem mindestens einen Durchgangs-
loch (200) des Substrats (100) montiert ist.

5. Schallisolierende Platte nach Anspruch 4, wobei
die mindestens eine schallisolierende Vorrichtung
(300B; 300C) nur auf einer Seite des Substrats (100)

11 12 



EP 2 725 574 B1

8

5

10

15

20

25

30

35

40

45

50

55

bereitgestellt wird.

6. Schallisolierende Platte nach Anspruch 4, wobei
die schallisolierenden Vorrichtungen (300B; 300C)
auf beiden Seiten des Substrats (100) bereitgestellt
werden.

Revendications

1. Dispositif d’insonorisation adapté pour être monté
sur un trou de passage (200) d’un substrat (100) ;
le dispositif d’insonorisation comprenant une struc-
ture multiplexe comportant au moins une première
structure et une deuxième structure logée dans la
première structure ;
la première structure comprenant un premier élé-
ment axial creux (330-1) et une première partie de
collecte de son (320-1) disposée à une extrémité du
premier élément axial creux (330-1), le premier élé-
ment axial creux (330-1) étant agencé de manière à
communiquer avec le trou de passage (200) du
substrat (100) par le biais de la première partie de
collecte de son (320-1), et la première partie de col-
lecte de son (320-1) comportant deux zones d’ouver-
ture, l’une étant reliée à une zone d’ouverture du
premier élément axial creux (330-1), l’autre étant
plus grande que la zone d’ouverture du premier élé-
ment axial creux (330-1) ; et
la deuxième structure logée dans la première struc-
ture comprenant un deuxième élément axial creux
(330-2) et une deuxième partie de collecte de son
(320-2) disposée à une extrémité du deuxième élé-
ment axial creux (330-2), le deuxième élément axial
creux (330-2) étant agencé de manière à communi-
quer avec le trou de passage (200) du substrat (100)
par le biais de la deuxième partie de collecte de son
(320-2), et la deuxième partie de collecte de son
(320-2) comportant deux zones d’ouverture, l’une
étant reliée à une zone d’ouverture du deuxième élé-
ment axial creux (330-2), l’autre étant plus grande
que la zone d’ouverture du deuxième élément axial
creux (330-2) ;
caractérisé en ce que le premier élément axial
creux (330-1) et le deuxième élément axial creux
(330-2) sont intégrés en un seul élément axial creux
(330).

2. Dispositif d’insonorisation selon la revendication 1,
dans lequel
les première et deuxième parties de collecte de son
sont dotées aux deux extrémités du seul élément
axial creux (330).

3. Dispositif d’insonorisation selon la revendication 1
ou 2, dans lequel
la structure multiplexe comprend une troisième
structure logée dans la deuxième structure.

4. Panneau d’insonorisation comprenant :

un substrat (100) comportant au moins un trou
de passage (200) formé dans celui-ci ; et
au moins un dispositif d’insonorisation (300B ;
300C) selon l’une quelconque des revendica-
tions 1-3, monté sur l’au moins un trou de pas-
sage (200) du substrat (100).

5. Panneau d’insonorisation selon la revendication 4,
dans lequel
l’au moins un dispositif d’insonorisation (300B ;
300C) est installé seulement d’un côté du substrat
(100).

6. Panneau d’insonorisation selon la revendication 4,
dans lequel
les dispositifs d’insonorisation (300B ; 300C) sont
installés des deux côtés du substrat (100).
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