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proof assembly is also provided including a first and second panel; at least one spacer between the panels, and a gap between the
panels, wherein at least one of the panels comprises a laminated panel as provided above.
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ACOUSTICAL SOUND PROOFING MATERIAL WITH IMPROVED DAMPING AT
SELECT FREQUENCIES AND METHODS FOR MANUFACTURING SAME

Brandon D. Tinianov, Kevin J. Surace

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application is related to and claims priority of U.S. Patent
Application No. 12/788,184 filed on May 26, 2010, which is a) a continuation-in-
part of U.S. Patent Application No. 11/772,197 filed on June 30, 2007; b) a
continuation-in-part of U.S. Patent Application No. 11/739,520 filed on April 24,

2007, all of which are incorporated herein by reference in its entirety.

[0002] For the U.S. designation, the present application is a continuation of the

aforementioned U.S. patent application no. 12/788,184.

FIELD OF THE INVENTION

[0003] This invention relates to acoustical damping materials and, in particular, to
soundproofing materials of a novel laminated construction which significantly
improves the soundproofing ability of walls, ceilings, floors, and doors, thereby to

prevent the transmission of sounds from one area to another.

BACKGROUND OF THE INVENTION

[0004] Noise control constitutes a rapidly growing economic and public policy
concern for the construction industry. Areas with high acoustical isolation
(commonly referred to as ‘soundproofed’) are desirable and required for a variety
of purposes. Apartments, condominiums, hotels, schools and hospitals all require
rooms with walls, ceilings and floors that reduce the transmission of sound thereby

minimizing, or eliminating, the disturbance to people in adjacent rooms.

87284_1.DOC 1
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Soundproofing is particularly important in buildings adjacent to public
transportation, such as highways, airports and railroad lines. Additionally, facilities
such as theaters, home theaters, music practice rooms, and recording studios
require increased noise abatement. Likewise, hospitals and general healthcare
facilities have begun to recognize acoustical comfort as an important part of a
patient’s recovery time. One result of the severity of multi-party residential and
commercial noise control issues is the widespread emergence of model building
codes and design guidelines that specify minimum Sound Transmission Class
(STC) ratings for specific wall structures within a building. Another result is the
broad emergence of litigation between homeowners and builders over the issue of
unacceptable noise levels. In response, to the detriment of the U.S. economy,
major builders have refused to build homes, condos and apartments in certain
municipalities; and there is widespread cancellation of liability insurance for
builders. The International Code Council has established that the minimum sound
isolation between multiple tenant dwellings or between dwellings and corridors is a
lab certified STC 50. Regional codes or builder specifications for these walls often
require STC 60 or more. Such high performance levels are difficult to achieve and
field tested designs often fail to perform to the required levels. The problem is
compounded when a single wall or structure is value-engineered to minimize the
material and labor involved during construction.

[0005] One common feature observed in building panels used in walls, ceilings,
floors and other construction applications is a notable deterioration of the noise
attenuation quality of the panel at low frequencies, particularly at or around 125
Hz. It would be highly desirable to have a building panel that is optimized in
sound attenuation and vibration transmission properties such that vibration

frequencies from about 50 to about 125 Hz are highly suppressed.
87284_1.DOC 2
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[0006] Various construction techniques and products have emerged to address
the problem of noise control, but few are well suited to target these selected
problem frequencies. Currently available choices include adding gypsum drywall
layers, resilient channels and isolated drywall panels, and mass-loaded vinyl
barriers with additional drywall panels; or cellulose-based sound board. All of
these changes help reduce the noise transmission incrementally, but not to such
an extent that identified problem frequencies would be considered fully mitigated
(restoring privacy or comfort). Each method broadly addresses the problem with
additional mass, isolation, or damping. In other words, each of these is a general

approach, not a frequency specific one.

[0007] Accordingly, what is needed is a new material and a new method of
construction that allows for the maximum reduction of noise transmission at a
target frequency of interest, whether it is a low frequency or a high frequency.
What is needed is a panel tuned for performance at selected problem frequencies

to address the noise encountered in the building acoustics industry.

SUMMARY OF THE INVENTION

[0008] In accordance with some embodiments of the present invention, a new
laminated structure is disclosed which significantly improves the ability of a wall,
ceiling, floor or door to resist the transmission of noise from one room to an
adjacent room, or from the exterior to the interior of a room, or from the interior to
the exterior of a room at a selected frequency.

[0009] The structure includes a lamination of several different materials. In
accordance with one embodiment, a laminated substitute for drywall includes a

first layer of selected thickness of a gypsum board. An adhesive layer in direct

87284_1.DOC 3
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contact with the first layer of material has a selected shear modulus, engineered in
relation to the surrounding layers to achieve maximum damping at a target
frequency or across a range of frequencies. In one embodiment of the present
invention, such a target frequency corresponds to 125 Hz. On the second surface
of the adhesive layer, a second layer of selected thickness gypsum board is glued
in place. In one embodiment, the glue layer is a modified version of a specially
formulated QuietGlue® adhesive, which is a viscoelastic material available from
Serious Materials, 1250 Elko Drive, Sunnyvale, CA 94089. In addition to the
typical chemicals that make up the QuietGlue® adhesive, additional plasticizing
compounds or tackifiers are added to shift the shear modulus to a selected value
in order to achieve maximum damping at a select frequency while keeping other
adhesive material properties constant.

[00010] In some embodiments of the present invention, the adhesive layer
may include a viscoelastic glue having an acrylic polymer in a selected
concentration between about 10% and about 60% by weight. Some embodiments
may have an adhesive layer including a tackifier in a selected concentration
between about 1% and about 70% by weight. Further embodiments of the
present invention may use an adhesive layer including a viscoelastic glue having a
plasticizing compound in a selected concentration between about 0% and about
15% by weight; and in some embodiments the adhesive layer may include a
viscoelastic glue having a material with Ty higher than 0 °C in a selected
concentration between approximately 0% and approximately 30% by weight.
[00011] Formed on the interior surfaces of the two gypsum boards, the glue
layer may be about 1/16 inch thick. In one embodiment, a 4 foot x 8 foot panel
consisting of two " inch thick gypsum wall board panels, laminated using one

1/16 inch thick layer of glue, has a total thickness of less than 5/8 inch. When
87284_1.DOC 4
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used on both sides of a standard, single wood-stud frame, the assembly may have
an STC value of approximately 49 to 51. For comparison, a similar wall assembly
constructed with %2 inch thick standard gypsum wallboard may typically have an
STC rating of approximately 34. In some embodiments, a reduction in noise
transmitted through the wall structure of approximately 20 decibels may be
obtained, compared to the same structure using common (untreated) gypsum

boards of equivalent mass, thickness, and construction effort.

BRIEF DESCRIPTION OF THE DRAWINGS

[00012] This invention will be more fully understood in light of the following
drawings taken together with the following detailed description in which:

[00013] FIG. 1 shows one embodiment of a laminated structure fabricated in
accordance with this invention for minimizing the transmission of sound through
the material.

[00014] FIG. 2 shows the computed loss factor associated with several
laminated panels, each panel having a single glue formulation.

[00015] FIG. 3A is a plan view of a soundproof assembly wherein one panel
of the soundproof assembly comprises a laminated panel constructed in

accordance with an embodiment of the present invention.

[00016] FIG. 3B is a cross sectional view taken along lines 3B-3B’ in FIG.
3A.
[00017] FIG. 4A is a plan view of a wall structure wherein two panels of the

soundproof assembly include laminated panels, in accordance with the present

invention.
[00018] FIG. 4B is a cross view taken along lines 4B-4B’ in FIG. 4A.
87284_1.DOC 5

Attorney Docket No.: 70176.239



10

15

20

25

WO 2011/149470 PCT/US2010/036441

DESCRIPTION OF SOME EMBODIMENTS

[00019] The following detailed description is exemplary only and not limiting.
Other embodiments of this invention, such as the number, type, thickness,
dimensions, area, shape, and placement order of both external and internal layer
materials, will be apparent to those skilled in the art in view of this description.

[00020] It is helpful to understand how STC is calculated. STC is a single-
number rating representing a weighted average of the noise attenuation (also
termed transmission loss) of a partition over many acoustical frequencies. The
STC number is a rating which is used in the architectural field to rate partitions,
doors and windows for their effectiveness in reducing the transmission of sound.
The rating assigned to a particular partition design is a result of acoustical testing
and represents a fit approach to a set of curves that define the sound transmission
class. The test is conducted in such a way as to make measurement of the
partition independent of the test environment, and gives a number for the partition
performance only. The STC measurement method is defined by ASTM E90
“Standard Test Method Laboratory Measurement of Airborne Sound Transmission
Loss of Building Partitions and Elements,” and ASTM E413 “Classification for
Sound Insulation,” used to calculate STC ratings from the sound transmission loss
data for a given structure. These standards are available on the Internet under
the domain ‘www.astm.org’. The STC is derived by fitting a reference rating curve
to the sound transmission loss (TL) values measured for the 16 contiguous one-
third octave frequency bands with nominal mid-band frequencies of 125 Hertz (Hz)
to 4000 Hertz inclusive. The reference rating curve is fitted to the 16 measured TL
values such that the sum of deficiencies (TL values less than the reference rating

curve), does not exceed 32 decibels, and no single deficiency is greater than 8

87284_1.DOC 6
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decibels. This second limit, termed the ‘8 dB rule’ often limits the sound rating of
typical framed construction found in today’s buildings. The STC value is the
numerical value of the reference contour at 500 Hz. For maximum STC rating, it
is desirable for the performance of a partition to match the shape of the reference
curve and minimize the total number of deficiencies.

[00021] An example of materials poorly designed for performance according
to an STC-based evaluation is evident in the case of many typical wood framed
wall assemblies. A single stud wall assembly with a single layer of type X gypsum
wallboard on each side is recognized as having inadequate acoustical
performance. That single stud wall has been laboratory tested to an STC 34 —
well below building code requirements. A similar wall configuration consisting of
two layers of type X gypsum wall board on one side and a single layer of type X
gypsum board on the other may have an STC 36 — only a slightly better result. In
both cases, the rating of the wall is limited by poor transmission loss at 125, 160
and 2500 Hz. In many cases, the performance at 125 Hz, 160 Hz, and 2500 Hz is
about five to ten decibels lower than the performance at other nearby frequencies.
For example, at 200 Hz, the above wall configuration performs about 12 decibels
better than it does at the adjacent measurement frequency, 160 Hz. Similarly, the
same assembly performs five decibels better at 3150 Hz than it does at 2500 Hz.
[00022] Additionally, some walls may not be designed to perform well with
specific regard to an STC curve, but rather to mitigate a specific noise source or
frequency of noise. A good example is that of home theater noise. In a multi-
channel sound reproduction system having separate low frequency speakers
(termed ‘subwoofers’) the sound includes much energy below 100 Hz. The STC
curve does not assess walls or other partitions in this frequency range. Materials

or wall assemblies should be selected to isolate this low frequency sound.
87284_1.DOC 7
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[00023] More recently, an alternative building noise control product having
laminated structures utilizing a viscoelastic glue has been introduced to the
market. Such structures are disclosed and claimed in U.S. Pat. No. 7,181,891
issued February 27, 2007 to the assignee of the present application. This patent
is hereby incorporated by reference in its entirety. Laminated structures
(sometimes called “panels”) disclosed in the ‘891 Patent include gypsum board
layers that eliminate the need for additional materials such as resilient channels,
mass-loaded vinyl barriers, and additional layers of drywall during initial
construction. The resulting structures improve acoustical performance over prior
art panels by ten or more decibels in some cases. However, the structures
described in the ‘891 patent include a general frequency approach affecting all of
the audible frequencies.

[00024] A second figure of merit for the sound attenuating qualities of a
material or method of construction, in addition to the STC value discussed above,
is the loss factor of the panel. The loss factor is a measure of the amount of
damping in the material. The higher the loss factor, the greater the damping. The
primary effects of increased panel damping are: reduction of vibration at
resonance, a more rapid decay of free vibrations, an attenuation of structure-
borne waves in the panel, and increased sound isolation.

[00025] The loss factor is typically given by the Greek symbol eta, “n”. For
simple coating materials, the loss factor may be determined by the ASTM test
method E756-04 “Standard Test Method for Measuring Vibration-Damping
Properties of Materials.” This standard is available on the Internet at the website
for ASTM listed above. For more complicated structures, such as the ones
described in the present invention, a nonstandard test method or computer model

must be employed to predict or measure the composite material loss factor. A
87284_1.DOC 8
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loss factor of 0.10 is generally considered a minimum value for significant
damping. Compared to this value, most commonly used materials, such as wood,
steel, ceramic and gypsum, do not have a high level of damping. For example,
steel has a loss factor of about .001, gypsum wallboard about 0.03, and aluminum

a loss factor of about 0.006.

[00026] In order to design or assess the damping properties of a laminated
panel that uses constrained layer damping, a predictive model is used such as
the well known model first suggested by Ross, Kerwin, and Ungar (RKU). The
RKU model uses a fourth-order differential equation for a uniform beam with the
sandwich construction of the 3-layer laminated system represented as an

equivalent complex stiffness.

[00027] The RKU model is described in the article “Damping of plate flexural
vibrations by means of viscoelastic laminae” by D. Ross, E.E. Ungar, and E.M.
Kerwin - Structural Damping, Section IIASME, 1959, New York, the content of
which is herein incorporated by reference in its entirety. The topic is also
described with specific regard to panels by Eric Ungar in Chapter 14, “Damping of
Panels” in Noise and Vibration Control edited by Leo Beranek, 1971. An
extension of this model to systems with more than three layers has been

developed by David Jones in section 8.3 of his book Viscoelastic Vibration

Damping. This model is used for some of the predictive calculations according to
some embodiments of the present invention.

[00028] The process for creating laminated panels in accordance with the
present invention takes into account many factors: the type and bending stiffness
of the exterior panels, their thickness, and the exact chemical composition of the

glue layer. One example of the use of all these parameters will be described in

87284_1.DOC 9
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more detail with relation to FIG. 1 below.

[00029] FIG. 1 shows laminated structure 100 according to one embodiment
of the present invention. In FIG. 1, the layers in the structure are described from
top to bottom with the structure oriented horizontally as shown. It should be
understood, however, that the laminated structure of this invention will be oriented
vertically when placed on vertical walls and doors, as well as horizontally or even
at an angle when placed on ceilings and floors. Therefore, the reference to top
and bottom layers is to be understood to refer only to these layers as oriented in
FIG. 1 and not in the context of the vertical or other use of this structure. In FIG.
1, reference character 100 refers to the entire laminated panel. A top layer 101 is
made up of a standard gypsum material and in some embodiments it may be 1/4
inch thick. In some embodiments top layer 101 may also be made up of a
standard gypsum material and it may be 5/16 inch thick. Of course, many other
combinations and thicknesses can be used for any of the layers, as they are
suitable for specific purposes. The thicknesses are selected according to the
acoustical attenuation (i.e., STC rating) desired for the resulting laminated
structure, and the weight of the resulting structure. An excessive weight limits the
ability of workers to install the laminated panels on walls, ceilings, floors, and
doors for its intended use. The gypsum board in top layer 101 may be fabricated
using well-known techniques. Thus the method for fabricating the gypsum board
will not be described here. Alternately, layer 101 may be any one of a layer of
cement-based board, wood, magnesium oxide-based board or calcium silicate
board.

[00030] On the bottom surface 101-1 of gypsum board 101 is a layer of
viscoelastic glue 103. In some embodiments of the present invention, glue layer

103 may include a glue called "QuietGlue®” adhesive. Glue layer 103 may
87284_1.DOC 10
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constitute a continuous layer or may be patterned across the bottom surface 101-
1. The pattern of glue 103 coverage may constitute anywhere from twenty (20) to
one hundred (100) percent of the surface area 101-1 of gypsum board 101.
According to some embodiments of the present invention, glue layer 103 is in
direct contact with bottom surface 101-1 of layer 101. Care must be taken to
ensure that the separation between different glue portions in a patterned layer is
less than 2 the wavelength of sound at the maximum frequency that one is
looking to attenuate efficiently. For applications involving most common noise
sources, this corresponds to separations no greater than 6 inches in the glue
pattern. In some embodiments, it may be preferred that the glue layer coverage
of bottom surface 101-1 be greater than twenty (20) percent of said surface area.
The patterns of glue making up the glue layer 103 can be applied in strips or
squares or other shapes using brushes or glue applicators of well-known design.
[00031] The glue included in glue layer 103 is designed with a selected
shear modulus to dissipate energy at specific frequencies or frequency ranges.
The bottom layer of material 102 is placed over the stack of layers 101, and 103.
In some embodiments of the present invention, bottom layer 102 has an internal
surface 102-1 which is in direct contact with glue layer 103. The resulting
structure is allowed to set for a selected time under a pressure of approximately
two to five pounds per square inch, depending on the requirements of each
assembly, although other pressures may be used as desired. The set time under
pressure can vary from minutes to hours as described above, depending on the
state of glue 103 at the time panel 102 is joined to the assembly.

[00032] Next, a detailed description of glue layer 103 is given. In some
embodiments of the present invention, glue layer 103 may be made of a

viscoelastic polymer modified with additives to give it a prescribed shear modulus
87284_1.DOC 11
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upon curing, thus optimizing sound dissipation at a selected frequency or range of
frequencies. Glue layer 103 may have a thickness from about 1/64 inch to about
1/8 inch although other thicknesses may be used. For example, a glue layer that
is about 1/100 of an inch thick can be used without losing the sound attenuation
properties of the laminated structure. When energy in sound interacts with the
glue which is constrained by surrounding layers, the sound energy will be
significantly dissipated, thereby reducing the sound's amplitude across a target
frequency or frequency range. As a result, the sound energy which will be
transmitted through the resulting laminated structure is significantly reduced.
Typically, the glue used in glue layer 103 is made of the materials as set forth in
Table | although other glues having similar characteristics to those set forth in
Table | below can also be used in this invention.

[00033] An important characteristic of the glue composition and the overall
laminated structure is the resulting shear modulus of the glue when cured. The
shear modulus can be modified to any selected value from 10° to 107 N/m? (or
Pascals, 1 Pa = 1 N/m?) depending on the frequency range of interest. This can
be achieved using the given material composition in the ranges listed in Table 1.
Given a selected value for the shear modulus of the viscoelastic glue, a specific
thickness for the top and bottom layers of material, and a specific thickness for the
layer of viscoelastic glue applied, a one-to-one correspondence can be
established between the shear modulus of the glue and the frequency at which the
vibration response of the laminated panel has maximum attenuation, at a given
temperature. This one-to-one correspondence is consistent with the RKU model
discussed above.

[00034] Likewise, there is a one-to-one correspondence between the loss

factor of a laminated panel and the temperature of operation, at a given sound
87284_1.DOC 12
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frequency. The maximum loss factor is obtained for a specific frequency range at
a given temperature. Furthermore, the values of frequency and temperature for
which noise attenuation is maximized are in an inverse relation with one another:
Viscoelastic materials behave “colder” at high frequencies and “warmer” at low
frequencies. That is, a laminated panel having maximum acoustic damping
performance at a relatively low frequency range at a given temperature will have
maximum acoustic damping performance at a higher frequency range at a lower
temperature. This phenomenon is reviewed in David Jones’ book, Viscoelastic

Vibration Damping, incorporated herein by reference in its entirety.

[00035] Normally, the temperature range chosen to maximize noise
performance is that of the expected operation temperatures of the laminated
panels and soundproof assemblies in buildings and other architectural structures.
In the case of the present disclosure, the range comprises ambient temperatures
from about -17° C to about 50° C More preferably, the selected temperature of
operation for the laminates and assemblies in some embodiments of this
disclosure is in the range from about 4.5° C to 21°C. This specific temperature
range is exemplary and other temperatures within the range from -17° C to 50° C
can be used for the operation of the laminates and assemblies disclosed herein at
a maximum loss factor.

[00036] According to some embodiments of the present invention shown in
Table |, the shear modulus of the glue may be changed by selecting the percent
by weight of an acrylic polymer. Some embodiments of the present invention may
use concentrations of acrylic polymer ranging from approximately 10% to
approximately 60% by weight. In some embodiments, the acrylic polymer used
may be an acrylate polymer or latex, with most other ingredients shown in Table |

remaining constant. Some embodiments of the present invention may include
87284_1.DOC 13
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acrylate polymers having a glass transition temperature (Tg) greater than -40° C in
a selected concentration between approximately 30% and approximately 60% by
weight. In some embodiments, addition of high glass transition (T4) temperature
polymers to the viscoelastic glue may increase its shear modulus. One example
of such high Ty material (Tg>0° C) may be acrylic polymer or latex, having particle
sizes less than about 0.35 um (micrometers), added to the glue composition in
concentrations between 0% and 30% by weight (Table I).

[00037] Some embodiments of the present invention may use varying
concentrations of a plasticizing compound in order to change the shear modulus
of the viscoelastic glue. In some cases, the concentration of a plasticizing
compound may vary between about 0% and about 15% by weight of the
viscoelastic glue. Plasticizing compounds used according to some embodiments
of the present invention may be adipate plasticizers, or citrate plasticizers.
Adipate plasticizers may improve water resistance for the viscoelastic glue
composition.  Citrate plasticizers may reduce the biochemical impact of the
viscoelastic glue composition during manufacturing of the glue, and during

installation of the laminate.
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TABLE |

QuietGlue® Adhesive Chemical Makeup

WEIGHT %
Shear
Modulus Shear
Modulus 10°
10° Pa Pa
Shear Modulus
(ex. 160 (ex. 2500 10° Pa (ex. 5500
COMPONENTS Min Max Preferred Hz) Hz) Hz)
Shear Modulus
acrylate polymer 30.0 70.0 Dependant 60 40 30
ethyl acrylate, methacrylic acid,
polymer with ethyl-2-propenoate 0.05 3.00 0.37 0.37 0.37 0.37
hydrophobic silica 0.00 0.50 0.21 0.21 0.21 0.21
paraffin oil 0.10 4.00 1.95 1.95 1.95 1.95
Silicon dioxide 0.00 0.30 0.13 0.13 0.13 0.13
Sodium carbonate 0.01 1.50 0.66 0.66 0.66 0.66
Stearic acid, aluminum salt 0.00 0.30 0.13 0.13 0.13 0.13
surfactant 0.00 1.00 0.55 0.55 0.55 0.55
rosin ester 1.00 70.00 4.96 493 493 493
water 25.0 40.0 30.90 30.90 30.90 30.90
2-Pyridinethiol, 1-oxide,sodium
salt 0.00 0.30 0.17 0.17 0.17 0.17
High Tg (>0C) acrylic polymer or Shear Modulus
latex, particle size <0.35uM 0.00 30.0 Dependant 0 20 30
87284_1.DOC 15
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[00038] The preferred formulation shown in Table | is merely one example of
a viscoelastic glue. Other formulations may be used to achieve similar results and
the range given is an example of successful formulations investigated here.
[00039] The physical solid-state characteristics of QuietGlue® adhesive

include:

1) a broad glass transition temperature below room temperature;

2) a mechanical response typical of a rubber (i.e., elongation at break, low elastic

modulus);

3) a strong peel strength at room temperature;

4) a shear modulus between 107 and 107 Pa at room temperature;

6) a low solubility in water (swells poorly); and

7) an ability to peel off the substrate easily at the temperature of dry ice.

[00040] QuietGlue® adhesive may be obtained from Serious Materials, 1250
Elko Drive, Sunnyvale, CA 940889.

[00041] The inclusion of rosin ester in the viscoelastic glue composition
enhances the pressure sensitive adhesive (PSA) quality of the glue to a varying
degree. In one embodiment of the present invention, a concentration of
approximately 5% by weight of rosin ester results in an appropriately tacky glue
composition. Some embodiments of the present invention may include a
viscoelastic glue having concentrations of up to 70% by weight of rosin ester.
Some embodiments of the present invention may comprise viscoelastic glues
using a tackifier agent in a selected concentration between 1% and about 70%.
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The tackifier agent may be a natural resin or a silicate resin.

[00042] Some embodiments of the present invention include materials and
components that give a fire-resistant quality to the glue composition. The
materials and procedures for this purpose are described in detail in US Pat. Appl.
11/739,520, the contents of which are incorporated herein in its entirety. In some
embodiments, intumescent compounds are added to the viscoelastic glue in order
to produce fire-resistance enhancement. Intumescent compounds are materials
which, when heated above their critical temperature, will bubble and swell, thereby
forming a thick, non-flammable, multi-cellular, insulative barrier up to 200 or more
times their original thickness. In some embodiments of the present invention,
materials acting as intumescent compounds may be Zinc Borate at a preferred
concentration of 12%, Melamine Phosphate at a preferred concentration of 6%,
Ammonium at a preferred concentration of 6%, or any combination of them. All
concentrations are given in percent by weight.

[00043] By varying the amount of the given chemical components in
QuietGlue® within the ranges shown in Table |, several desired shear moduli from
10% Pa to over 10’ Pa can be obtained. Depending upon the construction of the
soundproof assembly, the specific shear modulus targets a specific frequency of
problem noise. Changing the shear modulus therefore changes the target
frequency of noise reduction. For the assembly shown in FIG.1, in an embodiment
in which gypsum layers 101 and 102 are "4 inch thick, and the viscoelastic glue
layer is 1/64 of an inch thick, the frequencies that can be damped for the given

shear moduli are listed in Table Il.
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TABLE I

Shear modulus vs. Frequency

Approximate frequency with
Shear modulus (Pascals)
maximum loss factor (Hertz)
5x10° 125
1x10° 250
5x10° 550
1x10° 800
5x10° 1750
1x10° 2500
5x10° 5500
5x10° 7800
1x107 >10,000
[00044] According to some embodiments of the invention depicted in FIG. 1,

gypsum board layer 102 is placed on the bottom of the structure and carefully
pressed in a controlled manner with respect to uniform pressure, temperature and
time. In some embodiments, the pressure applied to the structure may range
from one to five pounds per square inch. Alternately, layer 102 may be any one of
a layer of gypsum, cement-based board, wood, magnesium oxide-based board or
calcium silicate board.

[00045] Finally, the assembly is subjected to dehumidification and drying to
allow the panels to dry, typically for forty-eight (48) hours.
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[00046] In one embodiment of this invention, glue layer 103, when spread
over the bottom surface 101-1 of top layer 101 or of any other material, is subject
to a gas flow for about forty-five (45) seconds to partially dry the glue. The gas
can be heated, in which case the flow time may be reduced. Glue layer 103,
when originally spread out over any material to which it is being applied, is liquid.
Glue layer 103 is partially dried out either by air drying for a selected time or by
providing a gas flow over the surface of the glue. Thus, glue layer 103 becomes a
sticky paste much like the glue on a tape, with enhanced PSA characteristics.
The gas flowing over glue layer 103 can be, for example, air or dry nitrogen. The
gas dehumidifies glue layer 103, improving manufacturing throughput compared to
the pressing process described, for example, in United States patent No.
7,181,891, incorporated herein by reference in its entirety. According to some
embodiments described in the ‘891 patent, glue layer 103 may not be dried for an
appreciable time prior to placing layer 102 in place.

[00047] Bottom layer 102 is placed over the stack of layers 101 and 103. In
some embodiments of the present invention, layer 102 may be in direct contact
with glue layer 103. The resulting structure is allowed to set under a pressure of
approximately one to five pounds per square inch, for a time which can range from
minutes to hours, depending on the state of glue layer 103 in the final assembly.
Other pressures may be used as desired, according to some embodiments of the
present invention.

[00048] In one embodiment, glue layer 103 may be about 1/16™ of an inch
thick, however other thicknesses may be used. Glue layer 103 may be applied

with a brush, putty knife, caulking gun, sprayed on, glue tape, or other well known

means.
[00049] Laminated structure 100 may be dried in a prescribed manner under
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a pressure of approximately two to five pounds per square inch. Drying is typically
performed by heating for a time from about 24 to about 48 hours and at a
temperature ranging from about 32° C to about 49° C. Drying time for the final
assembly can be reduced to as little as minutes by flowing, blowing, or forcing air
or other inert gas past each layer of glue. In this manner, liquids such as water
are removed from glue layer 103, converting the glue into a PSA.

[00050] In some embodiments of the present invention, the loss factor, n, of
a laminated structure having two external layers (101 and 102) and an internal
layer made of a viscoelastic material (103), can be obtained according to the

following equation

— YX/B103
1+Q2+YV)X +A+Y)1+ BHX?

n

(1)

[00051] Where B1o3 is the loss tangent of the viscoelastic glue. The loss
tangent is the ratio of the imaginary part to the real part of the shear modulus of
the viscoelastic material. Y is the stiffness parameter and X is the shear

parameter, given by Egs. (2) and (3) below

l — E1101P11013 + E1102P11023 ( 1 + 1 )
Y 12H2 E101H101 E102H102
(2)
[00052] Where E1o1 and Eqoo are the Young’s Moduli of external layers 101

and 103. Hio1 and Higo are the thicknesses of external layers 101 and 102.
Parameter H is related to the thickness of viscoelastic layer Hios by the following
expression

87284_1.DOC 20
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H =ty + (Pt s
2
(3)
[00053] The shear parameter, X, is defined as
— G103 1 1

)

= +
2
n H103 ElOlHl()l E102H102

(4)

[00054] Where Gios is the real part of the complex shear modulus of
viscoelastic layer 103. The value of ‘n’ is: n=2z/4, where A is the wavelength of
the flexural vibration of the panel. Thus, ‘n’ is the wave-number of sound, and is
directly proportional to the frequency of sound (Hz, the abscissa in FIG. 2 below).
Therefore, the shear parameter has an inverse dependence on the frequency of
sound.

[00055] From Eq.(1) it is seen that n is negligible for X small and for X large.
Therefore, there is a value of X=X, such that the loss factor, n, is maximized.

This value can be derived from (1) to be:

1

X =
JA+7)A+ Bo))

opt

(5)

[00056] Equation (5) shows that for some embodiments of the present
invention, the value of frequency of sound where the loss factor, n, is maximized,
may depend on the stiffness parameter, Y, and the loss tangent B1os of the
viscoelastic layer. Thus, suitable thicknesses of layers 101, 102 and 103 may be

selected together with viscoelastic glue composition, according to Eq. (5), to
87284_1.DOC 21

Attorney Docket No.: 70176.239



10

15

20

WO 2011/149470 PCT/US2010/036441
obtain best noise performance at a desired frequency.
[00057] Moreover, from the analysis in Egs. (1-5) it is found that the

maximum value attainable for a loss factor, N=nmax iS given by

Moo = /Bloay 5
2+Y +——
X
opt
(6)
[00058] Thus, the maximum obtainable loss factor, nmax, for a laminated

panel, according to the RKU model, increases with both stiffness parameter Y and
viscoelastic loss tangent 1o3.

[00059] Equations (1-6) above result from applying the RKU model to a three
layer laminate, and can be found in the article “Optimum Design of Constrained
Layer Damping Panels” by M.N. Darrouj and R.G. Faulkner, in Materials & Design
Vol. 10 No. 4, pp. 202-208 July/August 1989, incorporated herein by reference in
its entirety.

[00060] FIG. 2 shows the calculated loss factor for the embodiment shown
in FIG. 1, where glue layer 103 has a selected shear modulus. Nine curves are
shown in total, representing glue shear moduli from 10 Pa to 10’ Pa, as listed in
Table 1. Curve 201 represents the calculated panel loss factor for laminated
panel 100 with glue 103 of a shear modulus of 1x10° Pa. Panel 100 in curve 201
has a maximum loss factor of approximately 0.25 at about 150 Hz. Curve 202
represents the calculated panel loss factor for laminated panel 100 with glue layer
103 having a shear modulus of 5x10° Pa. Panel 100 in curve 202 has a maximum
loss factor of approximately 0.25 across the range of 500 to 600 Hz. Curve 203

represents the calculated panel loss factor for laminated panel 100 with glue layer
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103 having a shear modulus 1x10* Pa. Panel 100 in curve 203 has a maximum
loss factor of approximately 0.25 from about 700 Hz to about 900 Hz. Curve 204
represents the calculated panel loss factor for laminated panel 100 with glue layer
103 having a shear modulus 5x10* Pa. Panel 100 in curve 204 has a maximum
loss factor of approximately 0.25 from about 1600 Hz to about 2000 Hz. Curve
205 represents the calculated panel loss factor for laminated panel 100 with glue
layer 103 having a shear modulus 1x10° Pa. Panel 100 in curve 205 has a
maximum loss factor of approximately 0.25 from about 2100 Hz to about 3000 Hz.
Curve 206 represents the calculated panel loss factor for laminated panel 100 with
glue layer 103 having a shear modulus 5x10° Pa. Panel 100 in curve 206 has a
maximum loss factor of approximately 0.25 from about 5000 Hz to about 7000 Hz.
Curve 207 represents the calculated panel loss factor for laminated panel 100 with
glue layer 103 having a shear modulus 1x10° Pa. Panel 100 in curve 207 has a
maximum loss factor of approximately 0.25 from about 6000 Hz to about 10000
Hz. Curve 208 represents the calculated panel loss factor for laminated panel 100
with glue layer 103 having a shear modulus 5x10° Pa. Panel 100 in curve 208
has a loss factor greater than 0.18 at about 10000 Hz and above. Curve 209
represents the calculated panel loss factor for laminated panel 100 with glue layer
103 having a shear modulus 1x10” Pa. Panel 100 in curve 209 has a loss factor
greater than 0.14 at about 10000 Hz and above.

[00061] Referring to FIGS. 3A and 3B, soundproof assembly 300 is shown.
This assembly includes a front side 310 which is constructed using a material
such as laminated structure 100 disclosed in FIG. 1, and a rear panel 308 which
is a single layer of type X gypsum wallboard. Type X gypsum wallboard refers to
panels which are nominally 2 or 5/8 of an inch thick and are manufactured with

sufficient density and internal fiber reinforcement to have them classified as fire
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resistive for a variety of typical wall construction types. A detailed description of
the specifications for type X gypsum wallboard can be found in the ASTM C 1396
standard. Panels 308 and 310 are attached to 2x4 studs 302, 304 and 306.
These will be better appreciated by reference to the cross sectional view of FIG.
3B. Batt-type or blown-in thermal insulation 312 is located in each of cavities 318
and 320, which are created by the 2x4 stud structure and panels.

[00062] Referring to FIGS. 4A and 4B, soundproof assembly 400 has a front
side 410 and a back side 408, each using a laminated structure of one quarter
inch gypsum board constructed using the laminated structure 100 shown in FIG.
1. As disclosed similarly with regard to FIGS. 3A and 3B, the soundproof
assembly 400 includes 2x4 stud structures 402, 404 and 406. In a fashion similar
to that shown in FIG. 3B, cavities 418 and 420 include batt-type or equivalent
insulation 412. Since soundproof assembly 400 includes laminated front and rear
panels, an increased sound transmission class rating is provided and similarly
additional fire resistance is also provided.

[00063] The dimensions given for each material in the laminated structures
of the present invention can be varied in view of cost, overall thickness, weight,
and desired sound transmission properties. Therefore, these structures can be
tailored to give desired sound attenuation in selected frequency ranges.

[00064] The above-described embodiments and their dimensions are
illustrative only and not limiting. Accordingly, the laminated structure of this
invention provides a significant improvement in the sound transmission class
number associated with the structures and thus reduces significantly the sound
transmitted from one room to adjacent rooms while simultaneously providing

specific additional sound dissipation at selected frequencies.
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WHAT IS CLAIMED IS:

1. A laminated panel comprising:

a first layer of material having an external surface and an internal surface;

a second layer of material having an external surface and an internal

surface;

a layer of viscoelastic glue in contact with the internal surface of said first
layer of material and with the internal surface of said second layer of material,
thereby to bond together the first layer of material and the second layer of
material, said viscoelastic glue having an acrylic polymer in a selected

concentration between about 10% and about 60% by weight.

2. The laminated panel of claim 1 wherein said selected concentration of

acrylic polymer is about 60% by weight of said viscoelastic glue.

3. The laminated panel of claim 1 wherein said selected concentration of

acrylic polymer is about 40% by weight of said viscoelastic glue.

4. The laminated panel of claim 1 wherein said selected concentration of

acrylic polymer is about 30% by weight of said viscoelastic glue.

5. The laminated panel of claim 1 further wherein the thicknesses of the first
layer of material, the second layer of material, the layer of viscoelastic glue, and
the concentration of the acrylic polymer are in accordance with a model for the
deformation of a uniform beam comprising a fourth order differential equation, so

that attenuation of sound energy is maximized at a selected sound frequency.
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6. The laminated panel of claim 5 wherein said selected sound frequency is

approximately 125 Hz.

7. A laminated panel comprising:

a first layer of material having an external surface and an internal surface;

a second layer of material having an external surface and an internal

surface;

a layer of viscoelastic glue in contact with the internal surface of said first
layer of material and with the internal surface of said second layer of material,
thereby to bond together the first layer of material and the second layer of
material, said viscoelastic glue having a tackifier in a selected concentration

between about 1% and about 70% by weight.

8. The laminated panel of claim 7 wherein said tackifier comprises rosin ester.

9. A laminated panel comprising:

a first layer of material having an external surface and an internal surface;

a second layer of material having an external surface and an internal

surface;

a layer of viscoelastic glue in contact with the internal surface of said first
layer of material and with the internal surface of said second layer of material,
thereby to bond together the first layer of material and the second layer of
material, said viscoelastic glue having a plasticizing compound in a selected

concentration between about 0% and about 15% by weight.
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10. The laminated panel of claim 9 wherein said plasticizing compound

comprises an adipate plasticizer.

11.  The laminated panel of claim 9 wherein said plasticizing compound

comprises a citrate plasticizer.

12. A laminated panel comprising:

a first layer of material having an external surface and an internal surface;

a second layer of material having an external surface and an internal

surface;

a layer of viscoelastic glue in contact with the internal surface of said first
layer of material and with the internal surface of said second layer of material,
thereby to bond together the first layer of material and the second layer of
material, said viscoelastic glue having a material with Ty greater than 0°C in a
selected concentration between approximately 0% and approximately 30% by

weight.

13.  The laminated panel of claim 12, wherein the material with T4 greater than
0°C is selected from the group consisting of acrylic polymer and latex, having a

particle size less than 0.35 micrometers.

14.  The laminated panel of claim 12, wherein said selected concentration by

weight of a material with T4 greater than 0°C is approximately zero.

15.  The laminated panel of claim 12, wherein said selected concentration by

weight of a material with T4 greater than 0°C is approximately 20%.
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16.  The laminated panel of claim 12, wherein said selected concentration by

weight of a material with T4 greater than 0°C is approximately 30%.

17. A soundproof assembly comprising:

a first panel;

a second panel;

at least one spacer interposed between the first panel and the
second panel to provide structural support and an air gap between adjacent sides
of the first panel and second panel, wherein at least one of the first and second

panels comprises a laminated panel; said laminated panel further comprising:

a first layer of material having an external surface and an internal

surface;

a second layer of material having an external surface and an internal

surface; and

a layer of viscoelastic glue in contact with the internal surface of said
first layer of material and with the internal surface of said second layer of material,
thereby to bond together the first layer of material and the second layer of
material, said layer of viscoelastic glue having an acrylic polymer in a selected

concentration between about 10% and about 60% by weight.

18.  The soundproof assembly of claim 17 wherein the air gap between said first

panel and said second panel is filled with thermal insulation material.
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19.  The soundproof assembly of claim 17 wherein said acrylic polymer

comprises acrylate polymer.

20. The soundproof assembly of claim 17 wherein said selected concentration

of acrylic polymer is about 60% by weight of said viscoelastic glue.

21.  The soundproof assembly of claim 17 wherein said selected concentration

of acrylic polymer is about 40% by weight of said viscoelastic glue.

22.  The soundproof assembly of claim 17 wherein said selected concentration

of acrylic polymer is about 30% by weight of said viscoelastic glue.

23. A method of forming a laminated panel, said method comprising:

forming a first layer of material having an external surface and an internal

surface;

forming a second layer of material having an external surface and an

internal surface; and

placing a layer of viscoelastic glue in contact with the internal surface of
said first layer of material and with the internal surface of said second layer of
material, thereby to bond together the first layer of material and the second layer
of material, said layer of viscoelastic glue having an acrylic polymer in a selected

concentration between about 10% and about 60% by weight.

24. The method of claim 23 wherein said selected concentration of acrylic

polymer is about 60% by weight of said viscoelastic glue.
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25. The method of claim 23 wherein said selected concentration of acrylic

polymer is about 40% by weight of said viscoelastic glue.

26. The method of claim 23 wherein said selected concentration of acrylic

polymer is about 30% by weight of said viscoelastic glue.

27. A method of forming a soundproof assembly comprising:

a first panel;

a second panel;

at least one spacer interposed between the first panel and the
second panel to provide structural support and an air gap between adjacent sides
of the first panel and second panel, whereby at least one of the first and second

panels comprises a laminated panel; said laminated panel further comprising:

a first layer of material having an external surface and an internal

surface;

a second layer of material having an external surface and an internal

surface; and

a layer of viscoelastic glue in contact with the internal surface of said
first layer of material and with the internal surface of said second layer of material,
thereby to bond together the first layer of material and the second layer of
material, said layer of viscoelastic glue having an acrylic polymer in a selected

concentration between about 10% and about 60% by weight.

28. The method of claim 27 wherein said selected concentration of acrylic

polymer is about 60% by weight of said viscoelastic glue.
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29. The method of claim 27 wherein said selected concentration of acrylic

polymer is about 40% by weight of said viscoelastic glue.

30. The method of claim 27 wherein said selected concentration of acrylic

polymer is about 30% by weight of said viscoelastic glue.

31.  The method of claim 27 further wherein the thicknesses of the first layer of
material, the second layer of material, the layer of viscoelastic glue, and the
concentration of the acrylic polymer are in accordance with a model for the
deformation of a uniform beam comprising a fourth order differential equation, so

that attenuation of sound energy is maximized at a selected sound frequency.

32. The method of claim 31 further wherein said selected sound frequency is

approximately 125 Hz.
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AMENDED CLAIMS
received by the International Bureau on 27 september 2010 (27.09.2010)

WHAT IS CLAIMED IS:
1. A laminated panel comprising:
| a first layer of material having an external surface and an internal surface;

a second layer of material having an external surface and an internal surface;

a layer of viscoelastic glue in contact with the internal surface of said first
layer of material and with the internal surface of said second layer of material,
thereby to bond together the first layer of material and the second layer of material,
said viscoelastic glue having an acrylic polymer in a selected concentration between
about 10% and about 60% by weight; wherein

the panel has a selected shear parameter for a frequency between 125 Hz

and 10,000 Hz.

2. The laminated panel of claim 1 wherein said selected concentration of acrylic

polymer is about 60% by weight of said viscoelastic glue.

3. The laminated panel of claim 1 wherein said selected concentration of acrylic

polymer is about 40% by weight of said viscoelastic glue.

4. The laminated panel of claim 1 wherein said selected concentration of acrylic

polymer is about 30% by weight of said viscoelastic glue.

5. The laminated panel of claim 1 further wherein the thicknesses of the first
layer of material, the second layer of material, the layer of viscoelastic glue, and the

concentration of the acrylic polymer are in accordance with a model for the
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deformation of a uniform beam comprising a fourth order differential equation, so that

attenuation of sound energy is maximized at a selected sound frequency.

6. The laminated panel of claim 5 wherein said selected sound frequency is

approximately 125 Hz.

7. A laminated panel comprising:

a first layer of materialihaving an external surface and an internal surface;

a second layer of material having an external surface and an internal surface;

a Ie;yer of viscoelastic glue in contact with the internal surface of said first
layer of material and with the internal surface of said second layer of material,
thereby to bond together the first layer of material and the second Iayer of material,
said viscoelastic glue having a tackifier in a selected concentration between about

1% and about 70% by weight.
8. The laminated panel of claim 7 wherein said tackifier comprises rosin ester.

9. A laminated panel comprising:

a first layer of material having an external surface and an internal surface;

a second layer of material having an external surface and an internal surface;

a layer of viscoelastic glue in contact with the internal surface of said first
layer of material and with the internal surface of said second layer of material,
thereby to bond together the first layer 61‘ material and the second layer of material,

said viscoelastic glue having a plasticizing compound in a selected concentration

between about 0% and about 15% by weight.
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10.  The laminated panel of claim 9 wherein said plasticizing compound comprises

an adipate plasticizer.

11.  The laminated panel of claim 9 wherein said plasticizing compound comprises

a citrate plasticizer.

12. A laminated panel comprising:

a first layer of material having an external surface and an internal surface;

a second layer of material having an external surface and an internal surface;

a layer of viscoelastic glue in contact with the internal surface of said first
layer of material and with the internal surface of said second layer of material,
thereby to bond together the first layer of material and the second layer of material,
said viscoelastic glue having a material with Ty greater than 0°C in a selected

concentration between approximately 0% and approximately 30% by weight.

13. The laminated panel of claim 12, wherein the material with Ty greater than
0°C is selected from the group consisting of acrylic polymer and latex, having a

particle size less than 0.35 micrometers.

14. The laminated panel of claim 12, wherein said selected concentration by

weight of a material with Tq greater than 0°C is approximately zero.

15. The laminated panel of claim 12, wherein said selected concentration by

weight of a material with Ty greater than 0°C is approximately 20%.
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16. The laminated panel of claim 12, wherein said selected concentration by

weight of a material with T4 greater than 0°C is approximately 30%.

17. A soundproof assembly comprising:

a first panel;

a second panei;

at least one spacer interposed between the first panel and the second panel
to provide structural support and an air gap between adjacent sides of the first panel
and second panel, wherein at least one of the first and second panels comprises a
laminated panel; said laminated panel further comprising:

a first layer of material having an external surface and an internal surface;

a second layer of material having an external surface and an internal surface;
and

a layer of viscoelastic glue in contact with the internal surface of said first
layer of material and with the intemal surface of said second layer of material,
thereby to bond together the first layer of material and the second layer of material,
said layer of viscoelastic glue having an acrylic polymer in a selected concentration
between about 10% and about 60% by weight; wherein

the panel has a selected shear parameter for a frequency between 125 Hz

and 10,000 Hz.

18. The soundproof assembly of claim 17 wherein the air gap between said first -

panel and said second panel is filled with thermal insulation material.
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19.  The soundproof assembly of claim 17 wherein said acrylic polymer comprises

acrylate polymer.

20. The soundproof assembly of claim 17 wherein said selected concentration of

acrylic polymer is about 60% by weight of said viscoelastic glue.

21.  The soundproof assembly of claim 17 wherein said selected concentration of

acrylic polymer is about 40% by weight of said viscoelastic glue.

22.  The soundproof assembly of claim 17 wherein said selected concentration of

acrylic polymer is about 30% by weight of said viscoelastic glue.

23, A method of forming a laminated panel, said method comprising:

forming a first layer of material having an external surface and an internal
surface;

forming a second layer of material haviﬁg an external surface and an internal
surface; and

placing a layer of viscoelastic glue in contact with the internal surface of said
first layer of material and with the internal surface of said second layer of material,
thereby to bond together the first layer of material and the second layer of material,
said layer of viscoelastic glue having an acrylic polymer in a selected concentration
between about 10% and about 60% by weight; wherein |

the panel has a selected shear parameter for a frequency between 125 Hz

and 10,000 Hz.
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24. The method of claim 23 wherein said selected concentration of acrylic

polymer is about 60% by weight of said viscoelastic glue.

25. The method of claim 23 wherein said selected concentration of acrylic

polymer is about 40% by weight of said visqoelastic glue.

26. The method of claim 23 wherein said selected concentration of acrylic

polymer is about 30% by weight of said viscoelastic glue.

27. A method of forming a soundproof assembly comprising:

a first panel;

a second panel;

at least one spacer interposed between the first panel and the second panel
to provide structural support and an air gap between adjacent sides of the first panel
and second panel, whereby at least one of the first and second panels comprises a
laminated panel; said laminated panel further comprising:

a first layer of material having an external surface and an internal surface;

a second layer of material having an external surface and an internal surface;
and

a layer of viscoelastic glue in contact with the internal surface of said first layer

of material and with the internal surface of said second layer of material, thereby to
bond together the first layer of material and the second layer of material, said layer of
viscoelastic glue having an acrylic polymer in a selected concentration between

about 10% and about 60% by weight; wherein
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the panel has a selected shear parameter for a frequency between 125 Hz

and 10,000 Hz.

28. The method of claim 27 wherein said selected concentration of acrylic

polymer is about 60% by'weight of said viscoelastic glue.

20. The method of claim 27 wherein said selected concentration of acrylic

polymer is about 40% by weight of said viscoelastic giue.

30. The method of claim 27 wherein said selected concentration of acrylic

polymer is about 30% by weight of said viscoelastic glue.

31. The method of claim 27 further wherein the thicknesses of the first layer of
material, the second layer of material, the layer of viscoelastic glue, and the
concentration of the acrylic polymer are in accordance with a model for the
deformation of a uniform beam comprising a fourth order differential equation, so that

attenuation of sound energy is maximized at a selected sound frequency.

32. The method of claim 31 further wherein said selected sound frequency is

approximately 125 Hz.
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STATEMENT UNDER ARTICLE 19(1)

Dear Sir:
The Examiner says in the written opinion dated July 27, 2010, that claims 1-9, 12, 14,
and 17-32 lack novelty under PCT Article 33(2) as being anticipated by US 2009/0000866
Al (hereinafter ‘Tinianov’). Applicant respectfully traverses these rejections, as follows.
With regard to Claim 1, Applicant submits that Tinianov fails to anticipate all the
elements in Claim 1, as currently amended. In particular, Tinianov is silent with respect to “a

laminated panel” having “a selected shear parameter for a frequency between 125 Hz and

10.000 Hz” such as recited in Applicant’s Claim 1, currently amended.
With regard to Claim 7, Applicant respectfully submits that the Examiner is wrong
when he says that Tinianov discloses “said viscoelastic glue having a tackifier in a selected

concentration between about 1% and about 70% by weight.” In fact, Tinianov discloses in

Table 1 a viscoelastic glue having a minimum concentration of 1% rosin ester and a
maximum concentration of 9% rosin ester, Tinianov says that( a preferred concentration is
4.96%.

With regard to Claim 9, the Examiner says that Tinianov discloses “said viscoelastic
glue having a plasticizing compound in a selected concentration between about 0% and about
15% by weight (para[0014]).” The Examiner is wrong. In para[0014] Tinianov teaches
“additional plasticizing compounds are addeq to aid the shift of the shear modulus.”
However, Tinianov is silent with respect to “a plasticizing compound in a selected
concentration between about 0% and about 15% by weight” as recited in Applicant’s Claim

9.
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With regard to Claim 12, the Examiner says that Tinianov “discloses said viscoelastic
glue having a material with [Tg] greater than 0 degrees Celsius in a selected concentration
between approximately 0% and approximately 30% by weight (para[0030], Table 1, rosin
ester or hydrophobic silica, para[0032])” (emphasis added). However, there is no teaching
in Tinianov as to rosin ester or hydrophobic silica being “a material with T, greater than
0°C,” as recited in Applicant’s Claim 12,

With regard to claims 17, 23, and 27, Applicant submits that Tinianov fails to
. anticipate all the elements in these claims, as currently amended. In particular, Tinianov is
silent with respect to “a laminated panel” having “a selected shear parameter for a frequency

between 125 Hz and 10,000Hz” such as recited in Applicant’s claims 17, 23, and 27,

currently amended.

In conclusion, Applicants respectfully submit that the claims, as currently amended,
|
constitute an inventive step over the prior art of record and are in condition for allowance.

If the Authorized Officer has any questions regarding the above, the Authorized

Officer is requested to telephone the undersigned at (408) 660-4120.

CERTIFICATE OF TRANSMISSION b, .
VIA FACSIMILE Respectfu}ly submitted,

Certificate of Transmission: I hereby certify that this . I A
correspondence is being transmitted to the International Burean

(WIPO) via facsimile on September 27, 2010.

Typed or printed name of person sig\mé this certificate; Edward C. Kwok

Erika Wong Attorney for Applicant

signaure:_ A Long— Reg. No. 33,938

Haynes and Boone, LLP

2033 Gateway Place, Suite 400
San Jose, CA 95110

(t) 408.660.4120

() 214.200.0853
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