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SYSTEM FOR REDUCING ACOUSTC 
ENERGY 

0001. This application is a divisional application of U.S. 
application Ser. No. 1 1/498,159, filed Aug. 3, 2006, which is 
hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

0002. A variety of materials may be used to block sound, 
but no single material blocks noise, which is sound over a full 
range of high to low audible frequencies, without using rela 
tively massive amounts of the single material. 
0003) What is commonly referred to as “noise' nearly 
always is the combination of many different frequencies. By 
way of example, the Sound spectrum analysis presented in 
FIG. 1 depicts a 3-cylinder diesel engine running at 2,800 
RPMs. The “noise it emits includes frequencies ranging 
from 22 Hz to over 11 kHz. No single material can effectively 
block all these frequencies, at least without utilizing large 
amounts of that material, which may be impractical in many 
instances, such as onboard aircraft, Seacraft, and/or automo 
biles, etc. 
0004 Moreover, materials that do block low audible fre 
quencies, and, perhaps to a slightly lesser extent, medium 
audible frequencies (as opposed to the higher frequencies), 
tend to be very dense, and thus heavy. In comparison, foam, 
which has a resonant frequency that is comparatively quite 
high (above 250-500 Hz, depending on thickness), allows 
lower frequencies to pass through virtually unaffected, only 
blocking higher frequencies. Attenuating these lower fre 
quencies is difficult (more difficult than attenuating the higher 
frequencies). Lead and filled (also known as mineral loaded) 
vinyl of similar density, which relies on a higher mass to 
dampen the lower frequencies, may be used. Unfortunately, 
the material's comparatively heavy weight makes the use of 
lead and the like prohibitive in many applications (e.g., air 
craft, seacraft, etc.) Moreover, these materials rely on the 
phenomenon of Sound waves causing the material to vibrate 
when the waves impinge on the material. Due to the weight of 
the material, this vibration creates a new problem if the vibrat 
ing mass is allowed to mechanically transfer energy to 
another Surface (such as a wall or bulkhead). In such an 
instance, the noise is simply transferred through and radiated 
off the other surface. 
0005 Conventional acoustic insulation materials used to 
address lower frequencies work well if they are of a high 
weight and thickness. There remains a need in the art for 
lighter and thinner damping layers that effectively attenuate 
noise in mid to low frequency ranges. 

SUMMARY OF THE INVENTION 

0006 An embodiment of the present invention relates to a 
device composed of elastomeric particles for producing 
unique acoustic insulation to suppress specific frequency 
ranges of noise. In an exemplary embodiment, the elasto 
meric particles are connected and arranged such that adjacent 
particles resonate at different frequencies. The transfer of 
energy from a vibrating particle to an adjacent particle can 
cels out the vibrations, thereby dissipating acoustic energy. 
By having various sizes, shapes, weights, densities, and 
durometers of the elastomeric particles, different frequencies 
may be Suppressed. The particle layer is granular and non 
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uniform in composition, as opposed to a uniformly molded 
sheet. In an embodiment, non-elastomeric particles may also 
be used. 
0007 An embodiment of the present invention includes 
elastomeric particles combined with layers of other materials, 
Such as foam, to create a product capable of Soundproofing/ 
Sound Suppressing over a full range of audible frequencies 
from high to low sound waves. Unlike filled vinyl, lead, and 
other uniformly molded damping layers, embodiments of the 
present invention may attenuate mid and low frequency Sound 
waves using a thinner and/or lighter material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is a graph of magnitudes of sound frequen 
cies across the audible spectrum resulting from a diesel 
engine. 
0009 FIG.2a is an isometric view of a device according to 
an embodiment of the present invention. 
0010 FIG.2b is an actual photographic view of the device 
of FIG. 2a. 
0011 FIG. 3a is a schematic of a magnified view of a 
portion of the material of FIG.2a. 
0012 FIG. 3b is an actual photograph of the material of 
FIG. 2a. 

0013 FIG. 4a is a schematic cross-sectional view of an 
embodiment of the present material comprising foam layers 
intermingled with sound Suppression blankets according to 
an embodiment of the present invention. 
0014 FIG. 4b is an actual photograph of the material of 
FIG. 4a. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0015 Specific embodiments of the present invention will 
first be described, followed by a more generalized discussion 
of other embodiments of the present invention and theories of 
operation of such embodiments. In this regard, FIG. 2a Sche 
matically depicts an isometric view of sound insulator 10 
according to an embodiment of the present invention. The 
Sound insulator 10, which may serve as a dampening layer, 
includes a sound Suppression blanket 20 according to an 
embodiment of the present invention. The Sound Suppression 
blanket 20 comprises a plurality of particles 30 (see FIGS. 
3a-3b, which depict a close-up view of the sound suppression 
blanket 20 of FIG. 2a) of varying sizes, shapes, weights, 
densities and durometers, (size range may be about a half a 
millimeter to about six millimeters; shapes may range from 
flat shapes, rectangular shapes, square shapes, round shapes, 
triangular shapes, trapezoidal shapes and/or irregular shapes; 
density range of the particles may be about a quarter of agram 
per cubic centimeter to about twelve grams per cubic centi 
meter, and the density may fall within a range of 0.3-12.0 
g/cubic centimeter) which may be loosely (that is, relatively 
loosely, while keeping the tensile strength between the par 
ticles high) and/or flexibly held together by heating, melting, 
or using an adhesive, which may be flexible, or any other 
method that may allow the present invention to be effectively 
practiced. In an embodiment of the present invention, the 
particles are elastomeric particles. In an embodiment, the 
particles may be wood, steel, plastic, etc. In an embodiment of 
the present invention, the particles are of any material that 
will allow the present invention to be practiced to effectively 
Suppress Sound at the desired frequencies. In an embodiment, 
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the particles 30 are in close proximity to each other such that 
the Sound Suppression blanket 20 remains porous and a Suf 
ficient number of individual particles may reach their own 
resonant frequency. The connection is secure enough Such 
that when two adjacent particles are vibrating, the connection 
enables the transfer of sufficient energy between the particles 
So as to dampen out each other's vibrations. In an embodi 
ment, the individual particles are flexibly adhered to each 
other such that when a bending force is applied to the outer 
ends of two particles adhered at a single point, the radius of 
the bend at the adhered point shall be less than the average 
radius of the bend of each individual particle when measured 
from the point of adhesion to its outer edge. 
0016. In an embodiment, the number of particles in a unit 
Volume of the Sound Suppression blanket formed by a centi 
meter in length, a centimeter in width and three millimeters of 
thickness, wherein the length, width and thickness of the 
Volume are at right angles to one another, is between 4 and 
5,000 particles. 
0017. The sound insulator 10 may be of any desired shape, 
length, or thickness that will allow the present invention to be 
effectively practiced. The layer may beformed using recycled 
rubber from, for example, tires, which may be shredded rub 
ber (more on this below). In other embodiments, the particles 
may be specifically manufactured to practice the present 
invention. 
0018 FIG. 3a depicts a magnified portion of the sound 
suppression blanket 20, with FIG.3b depicting a photograph 
of an embodiment of the sound suppression blanket 20. The 
particles 30 are positioned in close proximity to each other 
and held together. 
0019. In an embodiment, the physical properties of the 
particles and the method of their interconnection may be 
selected to effectively tune the sound insulator to specific 
Sound frequencies and therefore improve Sound reduction. 
For example, the design of the sound suppression blanket 20 
may be tuned to Suppress specific frequencies by varying the 
material, size, shape, durometer, density, etc. of the particles 
30 and/or varying the material and/or method used to achieve 
the adhesion between the particles, and/or by altering the 
physical properties of the adhesion. In an embodiment, the 
interstitial space 40 of the Sound Suppression blanket 20 (e.g., 
the space between the particles 30) remains free, which may 
allow (and/or enhance) the particles to vibrate at their reso 
nant frequency. The connections between the particles are 
strong enough to allow transfer of energy from one vibrating 
particle to another to dissipate Sound waves and reduce noise, 
but, in an embodiment, are not so strong that the resonant 
frequency of each individual particle is significantly altered. 
In an embodiment, the connections have a strength below or 
to about a strength that permits the particles to effectively 
resonate to practice the invention. 
0020 FIG. 4a depicts a sound shield 50 according to an 
embodiment of the present invention, while FIG. 4b is a 
photograph of an embodiment of a Sound shield. In this 
embodiment, the sound shield 50 comprises three layers 60 
composed of polyether or polyurethane foam or other mate 
rial Suitable to dampen and/or Suppress higher frequency 
acoustical Sounds, along with two layers of the Sound insula 
tor 10 according to an embodiment of the present invention. 
The layers alternate, as may be seen in FIGS. 4a-4b, with 
foam layers 60 being present on either side of the two sound 
insulators 10. In this embodiment, the foam layers 60 attenu 
ate higher frequency acoustical noise and the Sound insulators 
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10 attenuate mid and/or low frequency noise. Any number or 
combinations of foam layers 60 and/or sound insulators 10 
may be used to form sound shields according to an embodi 
ment of the present invention. Conversely, in other embodi 
ments, the sound insulator(s) 10 may be used by themselves. 
0021. It will be noted that while in some embodiments, the 
higher frequency attenuation layers 60 may be composed of 
foam, other embodiments may utilize any other acoustical 
insulating material that may result in Suppression of higher 
frequencies, especially, but not limited to, lightweight mate 
rials. In some embodiments, the foam layer(s) is comprised of 
polyurethane or polyether, and is about 12 millimeters to 
about 25 millimeters thick. In some embodiments, the layers 
(foam and/or sound insulator) are of varying sizes. 
0022. As may be seen in FIGS. 4a-4b, the sound shield 50 
also includes a shell 70 of planar configuration located on at 
least one face of one of the foam layers. In some embodi 
ments, the shell 70 may be paper. In some embodiments, the 
shell enhances appearance and/or improves cleanability, and/ 
or improves chemical resistance, and may provide a vapor 
barrier and/or reduce flammability. In some embodiments, it 
may be constructed of any material that imparts the desired 
enhancement properties and, in an embodiment, is Suitably 
transparent to Sound energy. In some embodiments, the shell 
70 may be perforated metal, thin foils, fabric, paper, plastic 
films, woven and/or non-woven mineral fibers. 
0023 The various combinations of particles, especially 
but not limited to elastomeric particles, of various sizes, 
shapes, weights, densities and durometers and differences in 
the methods used to adhere the particles, the materials used to 
adhere the particles and the strengths of the adhesion, may 
change the acoustical properties of embodiments of the 
invention. These changes alone or combined with layers of 
otherinsulating material may be used to tune designs of sound 
insulators and Sound shields to attenuate specific ranges of 
Sound frequencies. Indeed, in an embodiment of the present 
invention, a first layer of the sound insulator 10 may be of a 
design such that it attenuates noise at a first range of frequen 
cies, and may be combined with a second layer (with or 
without a layer of foam interposed between the first and 
second layers) of the sound insulator 10 that may be of a 
design such that it attenuates noise at a second range of 
frequencies, thus being complimentary to the first layer and 
providing a device that Suppresses “more noise. 
0024. A discussion of other embodiments of the present 
invention will now be provided, focusing on broader aspects 
of the embodiments and the understood theory of operation of 
an embodiment of the present invention. 
0025. As noted above, an embodiment of the present 
invention comprises sound Suppression blankets made up of 
particles that are adhered to one another. The Sound Suppres 
sion blankets may be a granular, non-uniform layer of rela 
tively loosely and/or flexibly suspended particles, provided 
that the individual particles have varying resonant frequen 
cies and vibrate at different frequencies in response to incom 
ing Sound waves. In some embodiments, the Sound Suppres 
sion blankets are flexible, while in other embodiments, they 
are quasi-rigid or rigid. In some embodiments, the Sound 
Suppression blankets are formed as elongated plates, which 
may be flexible. An embodiment of the present invention may 
be practiced Such that the particles are in close enough proX 
imity to one another such that their differing vibrations, 
which are generated as a result of the incoming Sound waves 
impinging upon the particles, cancel each other out, thereby 
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dissipating acoustic energy. The connections between the 
particles, which in an embodiment are flexible, allow the 
particles to vibrate at their resonant frequency while transfer 
ring energy to other particles. In an embodiment, the intersti 
tial space of adjacent particles remains free and is not filled in 
with other materials (atmospheric gas (air, nitrogen, etc.) of 
course may be in the interstitial space). In an embodiment, 
whatever occupies the interstitial space is matter that does not 
interfere with the ability of individual particles, upon vibrat 
ing as a result of impinging sound energy, to be set into 
motion independently of the Surrounding particles which Sur 
round the particle. In an embodiment of the present invention, 
the matter which fills the interstitial space may be matter that 
(a) does not provide a structural adhesion to the adjacent 
particles and (b) is less efficient/not effective in transferring 
vibratory energy from one particle to another than?as the 
adhesion of the particles. By keeping the interstitial space 
free, lighter and thinner materials may be created (utilized), 
allowing those individual particles to vibrate in response to 
Sound waves, as opposed to vibration of an entire layer, which 
is the case with lead or other solid substances/uniformly 
molded Substances which require an additional absorption 
layer to cope with the vibration of the entire layer to avoid the 
vibration from being transferred to another structural compo 
nent, through which the vibrations may be transferred, thus 
diminishing the usefulness of the lead substance/uniformly 
molded substances. Therefore, an embodiment of the sound 
Suppression blanket according to the present invention 
remains porous. This enhances the ability of the individual 
particles to vibrate at their resonant frequencies. In this 
regard, the interstitial space is not completely filled with a 
resin and/or other material, such as the adhesive utilized to 
connect the various particles together. Indeed, the Sound Sup 
pression blanket may include only the particles that are 
adhered to one another and an adhesive, if such an adhesive is 
present (as Some embodiments may not utilize the adhesive, 
relying instead on welding the particles together), with no 
other material therein. In other embodiments of the present 
invention, other material may be present in the Sound Sup 
pression blanket as long as the material does not interfere with 
the blanket's ability to suppress Sound according to the 
present invention. 
0026 Changing the material, size, durometer and/or shape 
of the particles, etc., and/or changing the material used to 
adhere the particles to one another, the strength of the adhe 
sion to one another, and/or the method of adhesion to one 
another may alter the physical properties of embodiments of 
the present invention, Such that a user may tune designs of the 
present invention to the frequency range of expected Sound 
waves to most efficiently attenuate sound by the material. The 
physical properties of the particles, which, as noted above, 
are, in Some embodiments, elastomers, and/or the method of 
their interconnection, may be selected to effectively tune the 
insulation design to specific Sound frequencies and improve 
Sound reduction. 

0027 Embodiments of the present invention may be used 
to line housings for machines. For example, embodiments of 
the invention may be used to line the walls and enclosures of 
noise sources (such as operating machinery) to limit/prevent 
noise from passing through the wall or enclosure. Embodi 
ments of the present invention may also be used to suppress 
echoes, reverberation, resonance and reflections within an 
enclosure or room, and in an embodiment, may be combined 
with other suitable devices/methods for soundproofing walls 
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and other building materials. Embodiments of the invention 
may be used in any manner consistent with its acoustic insu 
lation properties. In this regard, an embodiment of the present 
invention includes generator assemblies and other machine 
assemblies that comprise Sound insulators and/or sound 
shields according to embodiments of the present invention. 
By way of example only and not by way of limitation, an 
embodiment of the present invention includes generator 
housings which are used to cover generators and the like, 
wherein the housing walls include Sound insulators and/or 
sound shields as described herein. In other embodiments of 
the present invention, motors, such as diesel and/or gasoline 
powered motors, may be housed in housings having walls 
with Sound insulators and/or Sound shields according to the 
present invention. In yet other embodiments of the present 
invention, hydraulic motors, pumps, actuators, and/or any 
other machine which may produce noise, may be housed in 
the housing having walls that utilize the Sound insulators 
and/or sound shields according to embodiments of the present 
invention. Indeed, in an embodiment, there are outboard 
motor housing covers that utilize the shields and/or insulators 
as described herein. In an embodiment of the present inven 
tion, there are housing assemblies that have walls with Sound 
insulators and/or sound shields as described herein which are 
located in airplanes and/or boats. An embodiment of the 
present invention may be particularly useful in that the 
present invention provides for a light and/or low density 
Sound Suppression system, a feature that is particularly useful 
in industries such as the aircraft industry where keeping 
weight to a minimum is desirable. Other embodiments of the 
present invention may include automobiles that utilize Sound 
insulators and/or Sound shields as described hereinto insulate 
a vehicle cabin from a noisy environment Such as the noise 
generated by a motor, the vehicle, and/or such noise gener 
ated by passing vehicles, road noise, etc. 
0028 Embodiments of the present invention may be 
manufactured from recycled rubber or tires, shredded or 
chipped rubber, Viscoelastic polymers, metals, plastics and/or 
other particles specifically manufactured for the purpose of 
this invention. In an embodiment of the present invention, 
particles are made of recycled rubber having a density of 
between about three quarters of a gram per cubic centimeter 
to about one and a half gram per cubic centimeter, while in 
other embodiments, the density is approximately 1.1 g/cubic 
centimeter. In an embodiment, the particles are hard-edged 
shapes (i.e., a shape whose edges are not significantly 
rounded). In an embodiment, particles with a hard-edged 
shape may be more easily induced to vibrate at low energy 
levels than may be a rounded shape. This may be useful at 
higher frequencies because these sounds wave may contain 
comparatively less energy than lower frequencies. In an 
embodiment, the particles may range in size from 0.4 milli 
meters to 3.2 millimeters. In an embodiment, the sizes range 
from a about four-tenths of a millimeter in diameter to about 
four millimeters in diameter. In an embodiment, the sizes 
range from about half a millimeter to about 3 millimeters. In 
an embodiment, the diameter ranges from about 0.05 mm to 
about 6.0 mm. In other embodiments, any size particles that 
may be connected to one another in order to suppress Sound 
according to the present invention may be utilized. 
0029. In regard to embodiments that utilize shreddings 
from tires or other scrap rubber to form the particles, the 
tires/scrap rubber may be shredded utilizing a conventional 
tire shredding machine that is used for the disposition of scrap 
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tires. These shredding machines, in an embodiment of the 
present invention, may produce the appropriate random sizes 
and shapes of the particles that will be adhered to one another 
to form the elongated flexible plate. In such embodiments, the 
tire shreddings may be adhered to each other utilizing a flex 
ible adhesive, while in other embodiments, depending on the 
type of rubber utilized, the rubber may be heated so that 
adjacent particles of rubber are fused/welded with/to one 
another. In an embodiment of the present invention, different 
types and/or quality of rubber may be utilized to tune the 
designs of the flexible elongated plate. Thus, for example, the 
type of rubber utilized in one manufacturer's tires may be 
segregated from that from a different type of rubberutilized in 
another manufacturer's tires (or the same manufacturer's 
tires) so that different types of rubber may be utilized in 
respective different sound Suppression blankets to suppress 
specific desired frequencies. 
0030. In an embodiment, the shapes of the particles may 
be circular, elliptical, trapezoidal, elongated, multifaceted, 
etc. Any shape that will allow embodiments of the present 
invention to be practiced may be utilized. 
0031. The particles are held together by heating, melting 
or using a flexible adhesive with the finished assembly having 
a density of approximately three quartersg/cc. The completed 
layer is about three millimeters to about six millimeters thick. 
In an exemplary embodiment of the invention, the particles, 
after formation (e.g., by a tire shredding machine, by a wood 
grinding machine, by molding, etc.) are disposed on a flat 
surface such that they are randomly dispersed with respect to 
size, shape, durometer, and/or material type, etc., and then are 
adhered to one another. After the adhesion process, which 
may be implemented through, for example, heating, melting, 
or using an adhesive, etc., the sound Suppression blanket 
according to an embodiment of the present invention may be 
formed, which then is cut to the desired length and width, and 
cut to a desired thickness, although in other embodiments, the 
thickness may be determined by controlling the amount, size, 
shape, etc., of the particles when the particles are disposed on 
the flat surface. Indeed, in other embodiments, the length 
and/or width may also be controlled in a similar manner, 
alleviating and/or reducing the need for cutting/trimming. 
Also, other embodiments of the present invention may 
encompass disposing the particles on a non-flat surface, so as 
to obtain a curved blanket. 

0032. As detailed above, an exemplary embodiment of the 
invention entails providing foam combined with Sound Sup 
pression blankets. In this regard, through the use of a combi 
nation of materials which work together to effectively control 
Sound across a broad spectrum, Superior noise reduction/ 
Suppression may be obtained. An embodiment of the present 
invention entails varying grouped material Such that reso 
nance characteristics of the material, as a result of the com 
bination, are reduced and/or controlled. In an embodiment, 
one or two or more sound Suppression blankets are combined 
with one, two, three or more layers of foam. In an embodi 
ment, the Sound Suppression blankets serve as dampening 
layers, while foam effectively attenuates the high frequency 
sounds waves as detailed above. The various layers may be 
adhered to one another utilizing adhesive. The combination 
provides Superior noise attenuation over an exceptionally 
broad range of frequencies and amplitude. 
0033. One embodiment entails a multilayer embodiment 
obtained by layering a sheet form of the attached particles 
with other complimentary materials, such as, for example, 
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materials having characteristics which enhance the effective 
ness of the invention and/or add additional qualities such that 
the completed multilayer embodiment possesses qualities 
that may not be present in an embodiment of the invention that 
is only a single material layer. 
0034. In an embodiment of the invention, the sound Sup 
pression blanket is adapted to dampen at least one of low and 
medium frequency acoustical vibrations. In an embodiment 
of the invention, the Sound Suppression blanket is adapted to 
dampen acoustical vibrations falling within at least a first 
range of about 200 Hz or less and a second range of about 200 
HZ to about 2000 Hz. Other embodiments may dampen other 
frequencies beyond these ranges. 
0035. The structure of a multilayer embodiment may be 
determined by the performance characteristics desired. By 
way of example and not by way of limitation, in an embodi 
ment for resisting the permeation of gases from all sides, gas 
resistant layers comprised of materials such as metal film or 
plastic may be placed so as to Surround other layers (indeed, 
in some embodiments, all layers). Likewise, if the embodi 
ment was desired and/or required only to be physically attrac 
tive from one side, only a single outer layer of fabric, colored 
foil or other suitable material may be used. The layers them 
selves may be held together by mechanical fastening or 
chemical or thermal bonding. 
0036. In one of the multilayer embodiments, a stack-up of 
the layers and the Sound insulators is about four centimeters 
thick and the sound insulators are each about three millime 
ters thick, and the first and second foam layers are about six 
millimeters thick, wherein the third foam layer is substan 
tially thicker than the first and second foam layers. In some 
layers, the stack-up is about 38 mm thick with two foam 
layers being each approximately 6 mm thick and a third layer 
being approximately 19 mm thick. In this same embodiment 
the blankets are approximately 3 mm thick. In some embodi 
ments, there is a shell in the multilayer embodiment, the shell 
being of planar configuration including aluminized PET film, 
wherein the rigid shell is positioned on a face of one of the first 
and third layers away from the sound shields. In some 
embodiments, the shell is positioned on the foam layer that is 
substantially thicker than the other layers. 
0037. In other embodiments of the present invention, the 
Sound Suppression blanket may be utilized alone. 
0038 Given the disclosure of the present invention, one 
versed in the art would appreciate that there are other embodi 
ments and modifications within the scope and spirit of the 
present invention. Accordingly, all modifications attainable 
by one versed in the art from the present disclosure within the 
Scope and spirit of the present invention are to be included as 
further embodiments of the present invention. 
What is claimed is: 
1. A method of producing a sound insulator, comprising: 
identifying a first audible frequency range to be Sup 

pressed; 
performing a first tuning operation by identifying first vari 

ables of a first Sound Suppression blanket comprising 
first particles that are adhered to one another such that 
the first Sound Suppression blanket will Suppress first 
sound waves falling within the identified first audible 
frequency range, 

manufacturing the first sound Suppression blanket; 
identifying a second audible frequency range to be Sup 

pressed, wherein the second audible frequency range 
falls outside the first audible frequency range; 
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performing a second tuning operation by identifying sec 
ond variables of a second sound Suppression blanket 
comprising second particles that are adhered to one 
another Such that the second sound Suppression blanket 
will Suppress second sound waves falling within the 
identified second audible frequency range; and 

manufacturing the second sound Suppression blanket. 
2. The method of claim 1, wherein the first variables 

include material, size, shape, density, durometer, adhesion 
method, adhesion type, porosity and particle mass, wherein 
the first variables are selected so as to maximize an attenua 
tion of sound waves within the first audible frequency range, 
and wherein the second variables include material, size, 
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shape, density, durometer, adhesion method, adhesion type, 
porosity and particle mass, wherein the second variables are 
selected so as to maximize an attenuation of Sound waves 
within the second audible frequency range. 

3. The method of claim 1, wherein the particles that are 
adhered to one another of the first and second sound Suppres 
sion blankets consistessentially of particles having respective 
diameters falling within a range from about a four-tenths of a 
millimeter to about four millimeters. 

4. The method of claim 1, wherein interstitial space of the 
particles that are adhered to one another of the first and second 
sound suppression blankets is not filled with other materials. 

c c c c c 


