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CONTOURED FLOOR PADS AND METHOD 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

Provisional Application for Patent No. 61/276,389 of Sep. 
12, 2009 with the title “Floor Pad’ which is hereby incorpo 
rated by reference. Applicants claim priority pursuant to 35 
U.S.C. Par. 119(c). 

COPYRIGHT NOTICE 

A portion of the disclosure of this patent document con 
tains material that is subject to copyright protection. The 
copyright owners have no objection to the facsimile repro 
duction of the patent disclosure by anyone of the patent dis 
closure as it appears in the Patent and Trademark Office patent 
files and records but otherwise reserve all copyrights whatso 
eVe. 

STATEMENT AS TO RIGHTS TO INVENTIONS 
MADE UNDER FEDERALLY SPONSORED 

RESEARCH AND DEVELOPMENT 

Not applicable. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a compressible pad for Supporting 

a wood floor, such as, but not restricted to, a hardwood sports 
floor above a base. 

2. Background Information 
For many indoor athletic venues, particularly venues 

where basketball is a major sport, hardwood floors remain the 
playing surface of choice. Hardwood floors provide uniform 
performance characteristics over a relatively long period of 
time. Hardwood floors are esthetically pleasing, and properly 
designed and installed hardwood floors help to minimize 
wear and tear on the bodies of the athletes performing on the 
surface of such floors. 

Typically, to minimize wear and tear, hardwood sports 
floors provide some amount of vertical “give’, or deflection, 
which results from the use of resilient pads which support the 
floor above a base. In many cases the pads are arranged in 
parallel rows along the bottom surfaces of a sub-floor struc 
ture, and floorboards are secured to the top of the sub-floor. A 
typical resilient hardwood floor system of this type has been 
sold for a number of years, under the trademark PERMA 
CUSHION. These resilient pads are used within a flooring 
system to provide cushioning and vibration control. 

With this type of floor, because the sub-floor and the upper 
floorboards are supported in spaced relation above the base 
via the pads, there exists a certain amount of Vertical clear 
ance space between the under side of the sub-floor and the 
base, thereby allowing air circulation. This helps to minimize 
potential problems which may otherwise be caused by the 
intake oregress of moisture by the wooden floor components, 
either due to flooding or moisture resulting from humidity in 
the air. 

The particular composition and structure of the pads helps 
to determine the overall vertical deflectability, or resiliency of 
the floor structure located above. That is, to provide the 
desired vertical deflection, prior hardwood floor pads have 
come in a number of different shapes and sizes. Often the pads 
include Void spaces to accommodate some desired amount of 
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2 
deflection, with the void spaces opening either in the vertical 
direction or in the horizontal direction. 

But, for many athletic venues, particularly in venues where 
the cost constraints may be greatest, the preferred hardwood 
floor may be a relatively simple structure of the type 
described above, with an upper layer offloorboards supported 
on a Sub-floor, most likely parallel spaced rows of attachment 
members laid end to end, and Supported above a base by a 
plurality of uniformly distributed pads. For these floors the 
pads must provide a desired amount of vertical spacing above 
the base and vertical deflectability for the upper floor surface 
when the floor is in use. Also, because the weight of the 
sub-floor and the floorboards supplies some amount of initial 
compression to the pads, i.e. when in a “static loaded’ con 
dition, the design, the shape and composition of the pads must 
take into account the degree of compression of the pad in the 
static loaded condition, and the further compressibility of the 
pad which is available when the pads are “loaded' due to 
additional force or weight applied to the floor above. 
One commonly used pad for floors of this type includes 

spaced upper and lower pieces held apart by a plurality of 
parallel rows of vertical Supports defining a plurality of par 
allel rows of rectangular-shaped horizontal passages between 
the upper and lower pieces. The rectangular-shaped passages 
within the pads provide Some amount of Void space to facili 
tate compression of the pads, to a degree determined by the 
material of the pad, the amount of loading to the floor, and the 
density and/or distribution of the pads used to support the 
floor. Typically, these pads are integrally molded, as by extru 
sion. This particular pad has proven well suitable for extended 
time in Supporting hardwood floors in many athletic venues. 

Nevertheless, as a result of testing the compressibility of 
these pads, particularly the restoring forces of these pads, i.e., 
the ability of the pad to reassume its original state, i.e. to 
decompress, to the static loaded condition, can be improved. 
For instance, with these pads, it has been experienced that in 
Some cases the parallel longitudinal Supports may buckle 
sideways after being Subjected to excessive vertical loads, or 
loads over a long period of time. Moreover, because the upper 
layer of floorboards may expand and contract due to moisture 
intake and egress, as a result of humidity changes, and 
because the pads usually frictionally engage the base, even in 
a static state the pads may be subjected to and required to 
withstand some horizontal sheer forces. These sheer forces 
may promote, or accelerate, the undesired buckling of the 
Supports. Once buckling occurs, the pads can eventually 
become transformed into incompressible masses. 

This can significantly reduce the resiliency of the floor, or 
even make the resiliency negligible. 

Traditional molded and extruded pads commit to a shape 
and then tailor their performance through manipulating mate 
rial properties. These different pads, with different perfor 
mance levels are traditionally identified through different 
color materials. The lack of geometric differences requires 
that the pads be different colors as one can not visually dis 
tinguish the difference between a hard and a soft pad. 
One can not easily, quickly, or cheaply change the geom 

etry, even slightly, of a molded or an extruded pad to tweak 
performance. 
As will be seen from the subsequent description of the 

preferred embodiments of the present invention overcomes 
these and other shortcoming of existing floor pads in an 
economic and efficient manner. 

SUMMARY OF THE INVENTION 

The preferred embodiment of the present invention is a 
floor pad with at least one non-vertical edge, resulting in a 
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shape that self adjusts its resiliency under a progressive load 
due to its shape. The geometric enhancement of at least one 
non-vertical edge allows the floorpad to have a reduced initial 
stiffness while allowing the stiffness to increase with increas 
ing deflections. The at least one non-vertical edge permits the 
use of at least one staple to secure the floor pad to a wooden 
load distribution plate both as a convenience in pad placement 
as well as making a contribution to the structural performance 
of the resulting assembly of pads and load distribution plates. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A through 1D illustrate the preferred embodiment 
of the present invention, a floor pad. 

FIGS. 2A through 2D illustrate an alternate embodiment of 
the present invention. 

FIGS. 3A through 3D illustrate a second alternate embodi 
ment of the present invention. 

FIGS. 4A through 4C illustrate an installation of the pre 
ferred embodiment of the present invention. 

FIG. 5 shows a third and fourth alternate embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIGS. 1A through 1D, the preferred embodi 
ment of the present invention, a floor pad 1 comprises a top 
1a, a bottom, 1b, at least one shaped side, in this case a sloped 
side 1C, at least one staple location 1d, and straight cut ends 
1e. 

Referring to FIGS. 2A through 2D, an alternate embodi 
ment of the present invention, an alternate floorpad 10 com 
prises an alternate embodiment top 10a, an alternate embodi 
ment bottom 10b, at least one first sloped side 10c, at least one 
second sloped side 10? and at least one staple location 10 d. 
and alternate embodiment ends 10e. 

Referring to FIGS. 3A through 3D, a second alternate 
embodiment of the present invention, a second alternate floor 
pad 20 comprises a second alternate embodiment top 20a, a 
second alternate embodiment bottom 20b, and staple loca 
tions 20 d. FIG. 3A shows that an initial angle w can be the 
design angle for the curve. The smaller the angle W the 
smaller the initial load and the more quickly the load rises 
upon compression. 

Based on shape alone the pad of 1A would start out soft and 
get stiffer as the pad is compressed. The closer the angle of 1C 
gets to become parallel to 1b the pad will be softer initially but 
will increase stiffness rapidly upon compression. FIG. 5 
shows two pads 100 and 200 cut from the same thickness 
material t. Both pads 100, 200 have the same cross sectional 
area and so would take the same amount of material but pad 
100 has a smaller initial surface contact area 100b and a larger 
base area 100a. So the pad 100 will start soft but rapidly 
increase in stiffness compared to pad 200 that has a steeper 
angle 200c which starts stiffer but increases in stiffness gradu 
ally. This allows a designer to design and tune a desired floor 
performance using a single crumb rubber sheet thickness and 
Dura meter. 

Referring to FIGS. 4A through 4C, a generic two layer 
floating pane, 1 sports Surface 21 is shown incorporating the 
floor pad 1. The sports surface 21 comprises a first plywood 
load distribution plate 2, hardwood flooring 3, a second ply 
wood load distribution plate 4, with the floor pad 1 affixed, 
Such as with staples, to the second plywood load distribution 
plate 4 with the sports surface 21 rides on the floor pad 1 
which rests on the concrete base 5. The staples 1d (Ref. FIG. 
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4 
1C) serve to affix the floor pads 1 to the second plywood load 
distribution plate 2 as a construction convenience. 
As opposed to traditional floor pads that have vertical 

edges on all of the perimeter, the pads 1, 10, and 20, inclusion 
of the respective sides 1C, 10c and 10? and the second alter 
native embodiment top 20a, allows the pads 1, 10, and 20 to 
have greatly reduced initial stiffness while allowing the stiff 
ness to increase with increasing deflections. This variable 
stiffening is unique. A vertical edge, i.e. non-sloped sides, 
relies only on the compressibility of the material to develop 
increasing stiffness. The shaped, eloped sides 1C, 10? and the 
top 20a allow more material to contact the Supporting base 
layer during compression, thus stiffness is changed both by 
the compressibility of the material and by engaging more of 
the material during compressibility. The resulting variable 
contact area allows one pad to Support both the biomechanical 
load, and mildly industrial loads (man-lifts, chair carts as 
examples) without damage. Gradual stiffening is important to 
limit vertical deflections during athletic activity to provide a 
secure shoe-surface interface for an athlete. 
The attached three pages of Appendix illustrate force 

deflection curves, with pad descriptions, and results provide 
examples of the variable stiffening mentioned above. 
The pads 1 and 10 are unique in that their geometry allows 

a contoured pad to be produced from sheet goods derived 
from a 90% or greater content of recycled rubber crumb 
material, produced from crumbs of foam rubber held together 
with a binderforming a crumb rubber matrix. Sheets of crumb 
rubber material 4 mm to 20 mm thick can be cut into strips 
using a tool Such as a bladed tool or a hot wire with a design 
angle edge and then the Strips can be chopped into pads with 
two straight edges and two angled edges. Strips of closed cell 
or open cell foam rubber are also usable. The geometry allows 
the pads 1 and 10 to be manufactured from a machining 
process, as well as permits automated Stapling. By use of the 
machining process, rapid and relatively inexpensive response 
to changing slope requirements, as compared to molding or 
extrusion processes is possible. 
As opposed to manipulating material properties to attain 

performance characteristics, a fabricator can commit to one 
material, and through the aforementioned geometry, develop 
a family of pads that provides different force reduction levels. 
Conventional molded/extrusion materials, now used, have to 
be color coded for identification while the preferred embodi 
ments of the present invention, using crumb rubber, or foam 
rubber, are visually distinguishable through particle side, 
porosity, and geometry. 
Geometry based customization allows performance modi 

fications to be made more easily, quickly, and with less inven 
tory. In the most basic forms, such as floor pads 1 and 10, the 
geometry modifications would be modifying the respective 
slopes 1c, or 10c or 10f. In the more complicated form, such 
as floorpad 20, the top 20a can be modified by changing out 
a milling head. 
The floor pad 1 has been tested under a floating panel 

system, providing force reduction and deflection levels 
required by international standards, found to control vibra 
tions as outlined by DIN 18032-2. The control of vibrations 
and passing this German DIN standard is extremely difficult 
in this system. The floor pads 1, 10, and 20 offer these same 
force reductions and deflection control benefits to a wide 
variety of system types and construction. 
The sloped sides 1c and 10c and 10f as well as the top 20a 

help deflect forces encountered in palletization, i.e. grouping 
pre-assembled units into a palletized bundle for shipment and 
during installation, as compared to the square edges of a 
traditional pad. Also, stapling the pads 1, 10, or 20 to a 
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sleeper/sub-floor component 2 can be done with the staple in 
an initially non-load bearing area of the pads 1, 10, or 20 as 
compared to prior art pads which need to be stapled through 
the load bearing pad face. Controlling the depth of Stapling, 
traditionally, has been tricky as if the depth is not sufficient, 
the stable doesn’t hold, and if it is too much, the staple cuts 
through the traditional pad. With the preferred embodiments 
of the present invention, pads 1, 10, and 20, a wider crown 
Staple is usable and the staple can be more easily set to a depth 
that optimizes holding strength while minimizing impact on 
performance. 
The reduced contact areas of the pads 1, 10, and 20, pro 

vides reduced friction between the pads 1, 10, and 20 which 
are attached to, and move with, a sleeper/sub-floor 2 and 
concrete 5 (as compared to traditional square cut prior art 
pads). In a floating floor system, this reduces forces generated 
during expansion and contraction and allows the pads 1, 10. 
and 20 to resist rolling or becoming dislocated from the 
sleeper/sub-floor 2. The bottoms 1b, 10b, and 20b allow the 
pads 1, 10, and 20 to still provide loading resistance similar to 
a traditional pad with all right angles. 
The key principal of the preferred embodiments of the 

present invention is that the top and bottom faces are not the 
same Surface area and that the amount of material in contact 
with the subfloor 2 and base 5 increases with increased load. 

The above mentioned concepts apply to any variable width 
pad made from a crumb rubber material. Most apply to many 
other elastomeric and cross linked plastic materials. The 
shapes could be trapezoidal, cylindrical, or polygon. It could 
be elliptical or hyperbolic, just wider on the top and narrower 
on the bottom. These other shapes offer potentially different 
tuning features of a pad of this nature while still keeping the 
principal that the top and bottom faces are not the same 
Surface area. 

Traditional pads designed to meet DIN standards require 
several modifications in order to meet the German standard 
DIN 18032-2 which is common in the United States. Few 
pads exist today which provide certification under DIN 
18032-2 (1991) under a floating panel system. The preferred 
embodiments of the present invention, floorpads 1, 10, and 20 
not only achieves that performance level, but does so with 
90% recycled material. 

In use a designer will have specifications for a given floor 
use. The designer can first determine a shape for the pad. With 
the pad shown in FIGS. 1 and 5 a designer would select an 
angle 1c. 100c, 200c, base contact area 1a, 100a, 200a and the 
initial contact area l.b. 100b, 200b. Once designed strips of 
pads can be cut from a sheet of material having a thickness t. 
The strips are then chopped to length to form pads. The pads 
can then be stapled through locations 1D to the subfloor 2 and 
the subfloor 2 is laid in contact with a concrete surface 5 and 
the remainder of the floor can be assembled as shown in FIG. 
4. 
The variable cross-section shape allows un-molded and 

un-moldable materials to achieve basic variable loading 
curves needed for optimal flooring performance (starting 
softer and getting stiffer gradually). This opens the door to 
tuning pad performance for the crumb rubber matrix pads, but 
also to closed cell and open cell foams produced in sheet 
goods shapes. 
The current design focuses on a homogenous material, but 

there are applications where the material could be formed 
from multiple layers (2,3, or more) where each layer provides 
different compression and damping properties. 

Although the description above contains many specifici 
ties, these should not be construed as limiting the scope of the 
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6 
invention, but as merely providing illustrations of some of the 
presently preferred embodiments of this invention. 
As will be obvious to those skilled in the art that modifi 

cations may be made to the embodiments described above 
without departing from the scope of the present invention. 
Thus the scope of the invention should be determined by the 
appended claims in the formal application and their legal 
equivalents, rather than by the examples given. 

We claim: 
1. A floor pad system for tuning a desired floor perfor 

mance, said floor pad system comprising: 
an upper floor Surface having a base layer; 
a plurality of floor pads made of a floor pad material Sup 

porting said upper floor Surface, said plurality of floor 
pads being affixed to said upper floor Surface by a plu 
rality of Staples, 

a first floor pad of said plurality of floor pads having an 
upper Surface with an upper floor pad contact area that 
Supports said upper floor Surface, said first floor pad 
having a lower Surface with a lower floor pad contact 
area, said lower floor pad contact area abutting a Sub 
floor, said upper floor pad contact area of said first floor 
pad being different than said lower floorpad contact area 
of said first floor pad, said floorpad material is a crumb 
rubber matrix pad cut from a sheet of recycled crumb 
rubber; and 

a second floorpad of said plurality of floor pads having an 
upper Surface with an upper floor pad contact area that 
Supports said upper floor Surface, said second floor pad 
having a lower surface with a lower floor pad contact 
area, said lower floor pad contact area abutting said 
Subfloor, said upper floorpad contact area of said second 
floor pad being different than said lower floor pad con 
tact area of said second floor pad; and 

whereby said first floor pad is attached to said upper floor 
pad surface by a first and a second staple of said plurality 
of staples, said first and second Staples each having a pair 
of staple ends, said pair of staple ends of said first staple 
extending through said first floor pad and into said base 
layer of said upper floor Surface, said pair of staple ends 
of said second staple extending through said first floor 
pad and into said base layer of said upper floor Surface; 

whereby said second floor pad is attached to said upper 
floorpad surface by a third and a fourth staple, said third 
and fourth Staples each having a pair of staple ends, said 
pair of staple ends of said third staple extending through 
said second floor pad and into said base layer of said 
upper floor Surface, said pair of staple ends of said third 
and fourth Staples extending through said second floor 
pad and into said base layer of said upper floor Surface; 
and 

whereby said upper floor pad contact area and said lower 
floor pad contact area of said first and second floor pads 
enable contouring stiffness of said floorpad system to be 
tuned to Support a variety of loads upon said upper floor 
Surface. 

2. The floor pad system of claim 1, wherein said first and 
second floor pads are a recycled crumb rubber. 

3. The floor pad system of claim 1, wherein said floor pad 
material is a crumb rubber matrix pad cut from a sheet of 
recycled crumb rubber matrix. 

4. The floorpad system of claim 1, wherein said first floor 
pad has an angled sidewall, said upper floorpad contact area 
of said first floor pad being greater than said lower floor pad 
contact area of said first floor pad. 
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5. The floor pad system of claim 4, wherein said angled 
sidewall enables more of said floor pad material to contact 
said base layer during compression. 

6. The floorpad system of claim 1, wherein said upper floor 
Surface is a sports floor for athletic events. 

7. The floor pad system of claim 1, wherein said floorpad 
has reduced initial stiffness and increased variable stiffness 
with increasing deflection. 

8. A floor pad system for tuning a desired floor perfor 
mance, said floor pad system comprising: 

an upper floor surface having a base layer; 
a plurality of floor pads made of a floor pad material sup 

porting said upper floor surface, said plurality of floor 
pads being affixed to said upper floor surface by a plu 
rality of staples, 

a first floor pad of said plurality of floor pads having an 
upper surface with an upper floor pad contact area that 
Supports said upper floor surface, said first floor pad 
having a lower surface with a lower floor pad contact 
area, said lower floor pad contact area abutting a sub 
floor, said upper floor pad contact area of said first floor 
pad being different than said lowerfloorpad contact area 
of said first floor pad, said floor pad material being a 
crumb rubber matrix pad cut from a sheet of recycled 
crumb rubber, said first floor pad having a first sloped 
side surface and a second sloped side surface; and 

a second floorpad of said plurality of floor pads having an 
upper surface with an upper floor pad contact area that 
Supports said upper floor surface, said second floor pad 
having a lower surface with a lower floor pad contact 
area, said lower floor pad contact area abutting said 
Subfloor, said upper floorpad contact area of said second 
floor pad being different than said lower floor pad con 
tact area of said second floor pad; and 

whereby said first floor pad is attached to said upper floor 
pad surface by a first and a second staple of said plurality 
of staples, said first and second staples each having a pair 
of Staple ends, said first and second staple ends of said 
first staple extending through said first sloped side sur 
face and said upper floor surface, said first and second 
Staple ends of said second staple extending through said 
Second sloped side surface and said upper floor surface; 

whereby said sloped edges of said first and said second 
floor pads are attached to said load distribution plate by 
said first and second staples, said first and second staples 
contributing to the structural performance of the floor 
pad system and said load distribution plate; and 

whereby said first and second floor pads have reduced 
initial stiffness and increased variable stiffness with 
increasing deflection. 

9. The floor pad system of claim 8, wherein said floorpad 
material is a crumb rubber matrix. 

10. The floorpad system of claim 8, wherein said floorpad 
material is a crumb rubber matrix pad cut from a sheet of 
recycled crumb rubber matrix. 

11. The floor pad system of claim 8, wherein one of said 
floorpads has an angled sidewall, said upper floorpad contact 
area of said one of said first floorpads being greater than said 
lower floorpad contact area of said one of said first floorpads. 

12. The floorpad system of claim 11, wherein said angled 
sidewall enables more of said floor pad material to contact 
said base layer during compression. 

13. The floor pad system of claim 8, wherein said upper 
floor surface is a hardwood sports floor for athletic events. 
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14. The floor pad system of claim 8, wherein said upper 

floorpad contact area of said first and second floor pads and 
said lower floorpad contact area of said first and second floor 
pads enable contouring stiffness of said floorpad system to be 
tuned throughout to support a variety of loads upon said upper 
floor surface. 

15. A floor pad system for tuning a desired floor perfor 
mance, said floor pad system comprising: 

an upper floor surface having a base layer, said base layer 
including a load distribution plate; and 

a plurality of floor pads made of a floor pad material sup 
porting said upper floor surface, said plurality of floor 
pads being affixed to said upper floor surface by a plu 
rality of staples, 

a first floor pad of said plurality of floor pads having an 
upper surface with an upper floor pad contact area that 
Supports said upper floor surface, said first floor pad 
having a lower surface with a lower floor pad contact 
area, said lower floor pad contact area abutting a sub 
floor, said upper floorpad contact area of said first floor 
pad being different than said lower floorpad contact area 
of said first floorpad, said floorpad material is a crumb 
rubber matrix pad cut from a sheet of recycled crumb 
rubber; and 

a second floorpad of said plurality of floor pads having an 
upper surface with an upper floor pad contact area that 
Supports said upper floor surface, said second floor pad 
having a lower surface with a lower floor pad contact 
area, said lower floor pad contact area abutting said 
Subfloor, said upper floorpad contact area of said second 
pad being different than said lowerfloorpad contact area 
of said second floor pad; and 

whereby said first floor pad has angled sidewalls, said 
upper floorpad contact area of said first floor pad being 
greater than said lower floorpad contact area of said first 
floorpad, said upper floorpad area of said first floorpad 
abutting said base layer of said upper floor surface dur 
ing compression of said first floor pad, said angled side 
walls enabling more of said floorpad material to contact 
said base layer during compression of said first floor 
pad; and 

whereby said angled sidewalls are attached to said load 
distribution plate by a first and a second staple of said 
plurality of staples, said first and second staples contrib 
uting to the structural performance of the floor pad sys 
tem and said load distribution plate. 

16. The floor pad system of claim 15, wherein said floor 
pad material is a crumb rubber matrix. 

17. The floor pad system of claim 15, wherein said floor 
pad material is a crumb rubber matrix pad cut from a sheet of 
recycled crumb rubber matrix. 

18. The floor pad system of claim 15, wherein said upper 
floor pad contact area of said first and second floor pads and 
said lower floorpad contact area of said first and second floor 
pads enable contouring stiffness of said floorpad system to be 
tuned to support a variety of loads upon said upper floor 
surface. 

19. The floor pad system of claim 15, wherein said floor 
pad has reduced initial stiffness and increased variable stiff 
ness with increasing deflection. 

20. The floor pad system of claim 15, wherein said upper 
floor surface is a hardwood sports floor for athletic events. 


