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NOISE AND WIBRATION MITIGATING MAT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation-in-part of Inter 
national PCT Application No. PCT/US2003/031348 filed on 
Oct. 1, 2003 and published under No. WO 2004/031501 on 
Apr. 15, 2004, designating the United States, which claims 
the benefit of U.S. Provisional Patent Application No. 
60/415,054 filed on Oct. 1, 2002. 

FIELD OF THE INVENTION 

0002 The present invention relates generally to Sound 
absorption, and more particularly to a noise and vibration 
mitigating mat for mitigating impact generated and structure 
borne noise. 

BACKGROUND OF THE INVENTION 

0003. In many situations, noise is generated on horizontal 
Surfaces Such as floors or road Surfaces due to various 
impacts. This noise often propagates into Surrounding Struc 
tures creating undesirable noise and vibration pollution. For 
example, a truck passing over a road generates impact noise. 
Such impact noise typically travels through the road and 
then to adjacent Structures. Likewise, machinery, which 
Vibrates during use, often results in impact and/or vibra 
tional noise passing through the floor and into adjacent 
Structures. Similarly, locomotives and railcars passing over 
tracks generate impact and Vibrational noise, which passes 
into the ground and potentially into adjacent Structures Such 
as homes, roads or bridges. Mitigating impact and vibra 
tional noise generated by locomotives and railcars is espe 
cially problematic due to the relatively large axle loads of 
locomotives and railcars on the trackS. 

0004. As mentioned above, impact noise and vibrations 
generated under the above and Similar conditions is unde 
Sirable due to the noise and Vibration pollution created in 
adjacent and Surrounding Structures. AS will be appreciated, 
it is desirable to mitigate the affects of impact and vibrations 
on Surrounding structures. 
0005. It is therefore an object of the present invention to 
provide a novel noise and vibration mitigating mat. 

SUMMARY OF THE INVENTION 

0006 Accordingly, in one aspect there is provided a noise 
and vibration mitigating mat having top and bottom Surfaces 
comprising: a first layer formed of recycled bound rubber 
product, the first layer having a contoured bottom Surface 
and a generally flat top Surface; a Second layer on the top 
Surface of Said first layer, the Second layer being formed of 
a fabric, and a third layer on the Second layer and being 
formed of recycled rubber product. 
0007. In one embodiment, the contoured bottom surface 
has variations in thickneSS and comprises an array of peaks 
and Valleys. The dimensions of the peaks and Valleys and the 
relative densities of the first and third layers are selected to 
give the mat a desired dynamic compression characteristic 
under load. 

0008. The mat can be manufactured in a continuous sheet 
with the first and third layers being cut from large cylindrical 
members formed of Styrenebutadiene Rubber (SBR) and 
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natural rubber mixed with polyurethane. The first layer is 
processed by a profiling machine which cuts the contour into 
the bottom Surface. 

0009. According to another aspect there is provided a 
noise and vibration mitigating mat comprising: a first layer 
defining a contoured bottom Surface of Said mat; and a 
Second layer overlying Said first layer and defining a gen 
erally flat top Surface of Said mat, wherein Said first and 
Second layers are formed of Sound absorbing material So that 
impact and/or Vibration energy applied to Said mat is inhib 
ited from propagating to Structure Surrounding Said mat. 
0010. The noise and vibration mitigating map effectively 
absorbs noise and vibration inhibiting noise and vibration 
from propagating to Surrounding structure. When used in 
certain environments, the contoured bottom Surface also 
provides for effective drainage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 Embodiments will now be described more fully 
with reference to the accompanying drawings in which: 
0012 FIG. 1A is a partial side view of a noise and 
Vibration mitigating mat; 
0013 FIG. 1B is a cross-sectional view of the noise and 
vibration mitigating mat of FIG. 1; 
0014 FIG. 2 is a cross-sectional view of the noise and 
vibration mitigating mat of FIG. 1 installed in a railway bed 
application; 

0.015 FIG. 3A is a partial side view of another embodi 
ment of a noise and vibration mitigating mat; and 
0016 FIG. 3B is a partial side view of yet another 
embodiment of a noise and vibration mitigation mat. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0017 Turning now to FIGS. 1A and 1B, a noise and 
Vibration mitigating mat is shown and is generally identified 
by reference numeral 10. As can be seen, mat 10 has a 
bottom Surface 12, a top Surface 14 and Sides 22 extending 
between the surface 12 and 14. The mat 10 can be produced 
in a continuous roll Such that the Surfaces 12 and 14 extend 
for a distance between the sides 22. The top surface 14 and 
the oppositely facing bottom Surface 12 are generally par 
allel to each other and are spaced apart by an overall 
thickness. The bottom Surface 12 is contoured Such that the 
thickness varies between a minimum thickness t measured 
at the minimum dimension of the contour and a maximum 
thickness t measured at the maximum dimension of the 
contour. AS the mat 10 is manufactured in continuous sheets, 
the length of the mat 10 is governed by the particular 
installation. This provides flexibility during installation, and 
other advantages which will be more fully described below. 
0018. In this embodiment, the mat 10 comprises three 
layers 16, 18 and 20. The first or bottom layer 16 is formed 
of recycled bound rubber product and defines the contoured 
bottom surface 12. Layer 16 also has a flat top surface 13. 
The second or intermediate layer 18 is a relatively thin, flat 
layer formed of fabric or a reinforcing agent such as EE200 
80 polyester polynylon blend, which is commercially avail 
able from several sources such as Allied Signal. Layer 18 is 
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disposed on the top surface 13 of the layer 16. The third or 
top layer 20 is disposed on the intermediate layer 18 and is 
also formed of recycled rubber product. The layer 20 defines 
the flat top surface 14. 
0.019 AS mentioned above, the first and third layers 16 
and 20 are manufactured from recycled rubber product. 
During the manufacturing process, Styrenebutadiene Rub 
ber (SBR) and natural rubber are mixed with polyurethane 
and cured under moderate temperature to form large cylin 
drical rubber members. Although each layer 16 and 20 has 
a large percentage of SBR rubber therein, the mat 10 can be 
made of SBR rubber, other rubbers or a combination thereof. 
In order to provide a continuous sheet of material for each 
layer 16, 20, the layers are cut from the large cylindrical 
rubber members. As each cylindrical rubber member is 
rotated, blades engage an outside layer of the cylindrical 
rubber member and cause the outside layer to be cut away 
from the cylindrical rubber member thereby forming the 
respective continuous sheet. This process of manufacturing 
each layer 6 and 20 in the form of a continuous sheet is 
Significantly different than known Vulcanizing methods gen 
erally used to manufacture materials of this type. In manu 
facturing the mat 10, the first and third layers 16 and 20 are 
each manufactured having a desired number of Voids which 
are randomly positioned within each layer. The material for 
the first layer 16 has a relatively low density as compared to 
the material for the third layer 20 and therefore has more 
voids. The third layer 20 is relatively more dense than the 
first layer 16 and contains fewer voids. The density of each 
layer is Selected to result in a desired ratio of dynamic 
stiffness to static stiffness in the mat 10. This ratio is selected 
to result in a desired dynamic compression or deflection of 
the mat 10 under load. The contour of the bottom Surface 12 
also contributes to the dynamic compression characteristics 
of the mat 10 as will be further described below. 

0020. After the first layer 16 is cut from the large cylin 
drical rubber member, it is placed in a profiling machine that 
physically cuts or otherwise applies the required depth and 
pattern of the profile into the layer 16 thereby to form the 
contoured bottom surface 12. One such profile is shown in 
the cross-sectional view of FIG. 2. It should be understood 
that the resultant contoured bottom Surface 12 may take 
many forms including ones that are relatively flat and ones 
that have large variation in thickness between t and t. The 
mat 10 shown in FIGS. 1A and 1B has a contoured bottom 
Surface 12 in the form of an egg crate wherein peaks and 
Valleys are Sequentially alternated in a three-dimensional 
array. The depth and pitch of the peaks and Valleys can be 
varied to give the mat 10 the desired dynamic compression 
characteristic. For example, Sharp and long peaks and Val 
leys offer greater dynamic compression or deflection under 
relatively Small loads while wide and Short peaks and 
Valleys result in less dynamic compression or deflection 
under relatively larger loads. The geometry of the profiled 
bottom Surface 12 is therefore selected to result in a desired 
amount of compressive deflection under a given dynamic 
load. This dynamic compressive deflection Serves to miti 
gate transfer of Structure borne or impact noise. 
0021. The three layers 16, 18 and 20 are assembled either 
through a lamination machine or through a machine that 
mechanically or chemically bonds the layers together. The 
third layer 20 inhibits penetration of material through the 
mat 10 and the second layer 18 ensures uniform load 
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distribution. The profiled bottom surface 12 provides gen 
erous drainage in addition to providing the mat 10 with the 
desired dynamic compression characteristic. 
0022. An installation of the mat 10 placed in a railway 
bed is shown in FIG. 2. The railway bed comprises a packed 
earth, asphalt or concrete base 30 which is topped with the 
noise and vibration mitigating mat 10, ballast 40, railway 
ties 50, and rails 60. During the installation of the railway 
bed, a continuous roll of the mat 10 is unrolled in a 
continuous manner over the base 30. This may be accom 
plished through the use of Spooling machinery. Since the 
rubber material of the mat 10 is not Vulcanized, the rubber 
material has the flexibility required to allow it to be deliv 
ered in rolls. With the mat 10 properly positioned on the base 
30, the ballast 40, railway ties 50 and rails 60 are then 
applied in a conventional manner. 
0023 The mat 10 in the railway bed installation serves to 
mitigate the transfer of Structure borne or impact noise and 
vibration from the rails 60 into the base 30. As a freight 
railcar will generally weigh in the vicinity of forty (40) tons, 
the mat 10 in this environment is made stiff and thus, the 
profiled bottom surface 12 has relatively wide and short 
peaks and Valleys. AS will be appreciated, in other environ 
ments, the stiffness of the mat 10 and hence, the densities of 
the layers 16 and 20 and the profile of the bottom surface 12 
will change. 
0024. The use of the mat 10 in the railway bed application 
provides advantages. The impact and Sound absorption 
properties of the mat 10 inhibit fouling of the ballast 40 due 
to impact and Vibration. Ballast fouling contributes to poor 
drainage and flooding of the railway bed. The contoured 
bottom Surface 12 provides not only good noise and vibra 
tion absorption but also allows for effective drainage. 
0025. Although the mat 10 is described as including three 
layers 16, 18 and 20, other layer configurations can be used. 
For example, the mat 110 can be constructed to include only 
two layers as shown in FIGS. 3A and 3B. In FIG. 3A, the 
bottom layer 116 is similar to that of the above-described 
embodiment and has a profiled bottom surface 112 and a 
generally flat upper surface 113. A thin upper layer 120 
formed of geotextile, fabric, polyethylene or polypropylene 
plastic or asphalt mastic material is disposed on the bottom 
layer 116 and defines the top flat surface 114 of the mat 110. 
The geotextile material is a non-woven fabric formed of 
nylon or polyester available from Allied Signal. The poly 
ethylene plastic is available from Noble and the polypropy 
lene plastic is available from Dow. The asphalt mastic 
material is available from Protecto-Wrap. In FIG. 3B, the 
upper layer 220 defining the top flat surface 214 of the mat 
110 is thicker and is formed of rebound rubber product or 
other similar material. Of course, the mat 10 may include 
more than three layers with the bottom, intermediate and top 
layers being formed of the above-identified materials or 
other Similar materials. 

0026. Although the mat 10 is shown in a railway bed 
application in FIG. 2, those of skill in the art will appreciate 
that the mat may be used in a variety of applications. For 
example, the mat may be used in commercial and industrial 
applications as well as in residential applications. In com 
mercial and industrial environments, the mat 10 may be 
placed beneath machines and equipment Such as HVAC 
equipment that vibrate during use thereby to inhibit the 
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transfer of machine and equipment vibration to Surrounding 
Structures. In residential environments, the mat may be used 
in floor surfaces of multi-family residences to inhibit the 
transfer of impact noise to Surrounding Structure. In the 
above-environments, gypsum concrete, portland cement 
concrete, Self-leveling concrete and/or other hard rock mate 
rials may overlie the mat. 
0.027 Embodiments of the noise and vibration mitigating 
mat have been described above with reference to the draw 
ings. Those of skill in the art will however appreciate that 
variations and modifications may be made without departing 
from the Spirit and Scope thereof as defined by the appended 
claims. 

What is claimed is: 
1. A noise and vibration mitigating mat having top and 

bottom Surfaces comprising: 
a first layer formed of recycled bound rubber product, the 

first layer having a contoured bottom Surface and a 
generally flat top Surface; 

a Second layer on the top Surface of Said first layer, the 
Second layer being formed of a fabric, and 

a third layer on the Second layer and being formed of 
recycled rubber product. 

2. A noise and vibration mitigating mat according to claim 
1 wherein the contoured bottom Surface has variations in 
thickness. 

3. A noise and Vibration mitigating mat according to claim 
2 wherein the mat is manufactured in a continuous sheet. 

4. A noise and vibration mitigating mat according to claim 
3 wherein the first and third layers are cut from large 
cylindrical members each formed of Styrenebutadiene Rub 
ber (SBR) and natural rubber mixed with a polyurethane to 
form a plurality of voids therein. 

5. A noise and vibration mitigating mat according to claim 
4 wherein the first layer is further processed by a profiling 
machine which cuts the contour into the bottom Surface. 

6. A noise and vibration mitigating mat according to claim 
5 wherein the density of the third layer is greater than the 
density of the first layer. 

7. A noise and vibration mitigating mat according to claim 
1 wherein the contoured bottom Surface comprises an array 
of peaks and Valleys. 

8. A noise and vibration mitigating mat according to claim 
7 wherein dimensions of Said peaks and Valleys are Selected 
to give the mat a desired dynamic compression characteristic 
under load. 

9. A noise Vibration mitigating mat according to claim 8 
wherein the relative densities of the first and third layers are 
Selected to provide Said desired dynamic compression char 
acteristic, Said third layer being more dense than Said first 
layer. 
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10. A noise and vibration mitigating map according to 
claim 9 wherein said first and third layers are formed of 
Styrenebutadiene Rubber and natural rubber mixed with 
polyurethane. 

11. A noise and vibration mitigating map according to 
claim 10 wherein said second layer is selected from the 
group consisting of geotextile, fabric, polyethylene plastic, 
polypropylene plastic and asphalt mastic material. 

12. A noise and vibration mitigating mat comprising: 

a first layer defining a contoured bottom Surface of Said 
mat, and 

a Second layer overlying Said first layer and defining a 
generally flat top Surface of Said mat, wherein Said first 
and Second layers are formed of Sound absorbing 
material So that impact and/or vibration energy applied 
to Said mat is inhibited from propagating to Structure 
Surrounding Said mat. 

13. A noise and vibration mitigating mat according to 
claim 12 wherein the contoured bottom Surface has varia 
tions in thickness. 

14. A noise and vibration mitigating mat according to 
claim 13 wherein said bottom Surface is contoured to define 
an arrangement of peaks and Valleys. 

15. A noise and vibration mitigating mat according to 
claim 14 wherein dimensions of Said peaks and Valleys are 
Selected to give the mat a desired dynamic compression 
characteristic under load. 

16. A noise vibration mitigating mat according to claim 15 
wherein the relative densities of the first and second layers 
are Selected to provide Said desired dynamic compression 
characteristic, Said Second layer being more dense than Said 
first layer. 

17. A noise and vibration mitigating mat according to 
claim 16 wherein Said first and Second layers are formed of 
recycled rubber product. 

18. A noise and vibration mitigating mat according to 
claim 17 wherein the first and Second layers are each formed 
of Styrenebutadiene Rubber (SBR) and natural rubber mixed 
with a polyurethane to form a plurality of Voids therein. 

19. A noise and vibration mitigating map according to 
claim 16 wherein Said Second layer is Selected from the 
group consisting of geotextile, fabric, polyethylene plastic, 
polypropylene plastic and asphalt mastic material. 

20. A noise and Vibration mitigating mat according to 
claim 16 further comprising at least one intermediate layer 
disposed between Said first and Second layers. 


