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ABSTRACT

An underlayment system is provided that includes a plurality of protrusions that extend from a
common base member. The protrusions and base member can include an opening therethrough
that allows for subsequent layers of material, such as adhesive, to interact and bond to each
other. The protrusions are arranged in such a way to contain a wire, string, or heating element,
within a receiving area. The arrangement of the protrusions allow for routing of the wire, string,
or heating element in a variety of angles, bends, and other routing layouts.
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1
METHOD AND APPARATUS FOR POSITIONING HEATING ELEMENTS

[0001]

FIELD OF THE INVENTION

[0002] Embodiments of the present invention are generally related to underlayments
associated with radiant floor or wall heating systems

: BACKGROUND
[0003] TIn-floor and in-wall heating and cooling is well known that utilizes heat
conduction and radiant heat, for example, for indoor climate control rather than forced air
heating that relies on convection. The heat is usually generated by a series of pipes that
circulate heated water or by electric cable, mesh, or film that provide heat when a current
is applied thereto, In-floor radiant heating technology is used commonly in homes and
businesses today.
[0004] Electrical floor heating systems have very low installation costs and are well
suited for kitchens, bathrooms, or in rooms that require additional heat, such as basements,
One advantage of electric floor heating is the height of installation. For example, floor
buildup can be as little as about one millimeter as the electric cables are usually associated
with a specialized installation board or directly onto the sub floor. Electric underfloor
heating is also installed very quickly, usually taking a half a day to a day depending on the
size of the area to be heated. In éddition, warm up times are generally decreased because
the cables are installed approximate to the finished flooring, e.g., tile, wherein direct
connection is made with the heat source rather than a stored water heater as in fluid-based
systems. Electric systems are offered in several different forms, such as those that utilize a
long continuous length cable or those that employ a mat with embedded heating elements,
In order to maximize heat transfer, a bronze screen or carbon film heating element may be
also used. Carbon film systems are normally installed under the wire and onto a thin
insulation underlay to reduce thermal loss to the sub floor, Vinyls, carpets, and other soft
floor finishes can be heated using carbon film elements or bronze screen elements,
[0005]  Another type of in-floor heating system is based on the circulation of hot water,
ie., a “hydronic” system. Ina hydronic system, warm water is circulated through pipes or
tubes that are incorporated into the floor and generally uses pipes from about 11/16 inch to
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1 inch to circulate hot water from which the heat emanates. The size of tubes generally
translates into a ﬂﬁcker floor, which may be undesirable. One other disadvantage of a
hydronic system is that a hot water storage tank must be maintained at all times, which is
less efficient than an electric floor heating system.
[0006] In order to facilitate even heating of a floor, the wires must preferably be spaced
at specific locations. One such system is disclosed in U.S. Patent Application Publication
No. 2009/0026192 to Fuhrman (“Fuhrman”),

Fuhrman discloses a mat with a plurality of studs extending therefrom that
help dictate the location of the wires. The mat with associated studs is placed over a sub
floor with a layer of adhesive therebetween. Another layer of adhesive is placed above of
the studs. The studs also guide the finishers to form a correct floor thickness. The studs
thus provide a location for interweaving the wire or wires that are used in the heating
system. The wire of Fuhrman, however, is not secured between adjacent studs and still
may separate therefrom, which may cause uneven heating or wire damage. Furthermore,
Fuhrman discloses a continuous mat wherein subsequent layers of adhesive are not able to
interact with those previously placed.

SUMMARY
[0007] 1t is with respect to the above issues and other problems that the embodiments
presented herein were contemplated. In general, embodiments of the present disclosure
provide methods, devices, and systems by which various elements, such as wire, heating
elements, and the like, may be routed and/or contained in a flooring underlayment. In one
embodiment, the underlayment may include a number of protrusions extending from a
base material. The protrusions may be configured in a cluster, or array, or even as part of
another protrusion, forming routing hubs. As provided herein, a wire may be routed
around, through, and even around and through the routing hubs and/or protrusions. The
unique shape and arrangement of the protrusions disclosed herein can provide for the
efficient routing of wires in an underlayment for any shape and/or purpose.
[0008] In some embodiments, the protrusion forms a geometric shape extending away
from a base material surface to a contact surface (e.g., the contact surface for flooring, tile,
etc.). This extension between the base material surface and the contact surface defines the
overall protrusion height. The protrusion may include a number of sides extending from
the base material to the contact surface. As can be appreciated, at least one of the sides of
the protrusion may include a surface configured to receive a wire. This receiving surface

CA 3073535 2020-02-21



3
can be concave, convex, arcuate, linear, etc., and/or combinations thereof. Additionally or
alternatively, the surface may follow, or contour, the geometric shape of the protrusion.
[0009] It is an aspect of the present disclosure that at least two protrusions are arranged
adjacent to one another on an underlayment base material. In one embodiment, the
protrusions may be arranged such that the receiving surface of a first protrusion is offset
from and facing the receiving surface of a second protrusion. The distance of the offset
and the receiving surfaces can form a receiving cavity configured to receive a wire,
heating element, or other element. For example, an underlayment may include a number
of protrusions arranged about an array axis to form a routing hub. Where four protrusions
make up a routing hub, there may exist heating element receiving cavities disposed
between each protrusion. Additionally or alternatively, the underlayment may include a
number of routing hubs equally-spaced along a first linear direction and/or a second linear
direction to form a matrix of routing hubs. In this case, additional heating element
receiving cavities may be disposed between each routing hub. As can be appreciated, the
matrix of routing hubs and the array of protrusions allow for heating elements to be routed
in the underlayment according to any configuration of routing curves, angles, and/or lines.
[0010] In some embodiments, the protrusions, base material, and/or other features of the
underlayment may be formed into a shape from at least one material. Examples of
forming can include, but are not limited to, thermoforming, thermo-molding, injection
molding, casting, molding, rotational molding, reaction injection, blow molding, vacuum
forming, twin sheet forming, compression molding, machining, 3D printing, etc., and/or
combinations thereof.
[0011] The protrusions, base material, and/or other features of the underlayment may
include a number of cutouts, or holes. In some embodiments, the cutouts can extend at
least partially into the protrusion, base material, and/or the underlayment. In one
embodiment, one or more of the cutouts may completely pass through the underlayment.
In any event, the cutouts may be configured to receive a mating material. For instance, the
cutouts may be configured to receive adhesive, €poxy, grout, cement, glue, plastic, or
other material capable of flowing at least partially into the cutouts. These cutouts can
provide a number of surfaces on the underlayment to which material can adhere, or key.
Additionally or alternatively, these cutouts can increase the Strength of the underlayment
by providing a structural skeleton, around which material can flow and cure in addition to
providing a pathway for airflow, thereby enabling the utilization of a modified thinset,

which requires air for curing. The cutouts further provides a passageway for moisture to
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4
flow out of the subfloor. In one embodiment, the cutouts may be provided via the forming
process of the underlayment. In another embodiment, the cutouts may be made via a
cutting operation performed prior to the forming process. In yet another embodiment, the
cutouts may be made via a cutting operation performed subsequent to the forming process.
[0012] The underlayment may include areas in and/or between the routing hubs that are
configured to receive material. For instance, the areas may be configured to receive
adhesive, epoxy, grout, cement, glue, plastic, or other material capable of flowing at least
partially into the areas. These areas can provide a number of surfaces on the underlayment
to which material can adhere, or key. Additionally or alternatively, these areas can
increase the strength of the underlayment by providing a structural skeleton, around which
material can flow and cure.
[0013] In some embodiments, the underlayment may include a pad layer. The pad layer
may include a sound dampening material, heat reflective material, insulative material,
porous substrate, vapor barrier, waterproof material, energy reflective material, etc., and/or
combinations thereof. Examples of pad layers can include, but are in no way limited to,
foil, cork, rubber, plastic, concrete, wood, organic materials, inorganic materials,
composites, compounds, etc., and/or combinations thereof. The pad layer may be attached
to the base material via adhesive, thermal bonding, welding, mechanical attachment, etc.,
and/or combinations thereof. As can be appreciated, the pad layer may include adhesive
on the side opposite the base material side for affixing to a surface, such as a subfloor,
floor, etc. In one embodiment, the pad layer may be configured to receive adhesive for
affixing to a surface.
[0014] The phrases “at least one”, “one or more”, and “and/or” are open-ended
expressions that are both conjunctive and disjunctive in operation. For example, each of
the expressions “at least one of A, B and C”, “at least one of A, B, or C”, “one or more of
A, B, and C”, “one or more of A, B, or C” and “A, B, and/or C” means A alone, B alone,
C alone, A and B together, A and C together, B and C together, or A, B and C together.
When each one of A, B, and C in the above expressions refers to an element, such as X,
Y, and Z, or class of elements, such as X;-X,, Y1-Yu, and Z,-Z,, the phrase is intended to
refer to a single element selected from X,Y, and Z, a combination of elements selected
from the same class (e.g., X; and X5) as well as a combination of elements selected from
two or more classes (e.g., Y1 and Z,).
[0015] The term “a” or “an” entity refers to one or more of that entity. As such, the

terms “a” (or “an”), “one or more” and “at least one” can be used interchangeably herein.
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It is also to be noted that the terms “comprising”, "including", and "having" can be used
interchangeably.
[0016] The term “means” as used herein shall be given its broadest possible
interpretation. Accordingly, a claim incorporating the term “means” shall cover all
structures, materials, or acts set forth herein, and all of the equivalents thereof. Further, the
structures, materials or acts and the equivalents thereof shall include all those described in
the summary of the invention, brief description of the drawings, detailed description,
abstract, and claims themselves.
[0017] It should be understood that every maximum numerical limitation given
throughout this disclosure is deemed to include each and every lower numerical limitation
as an alternative, as if such lower numerical limitations were expressly written herein.
Every minimum numerical limitation given throughout this disclosure is deemed to
include each and every higher numerical limitation as an alternative, as if such higher
numerical limitations were expressly written herein. Every numerical range given
throughout this disclosure is deemed to include each and every narrower numerical range
that falls within such broader numerical range, as if such narrower numerical ranges were
all expressly written herein.
[0018] The preceding is a simplified summary of the disclosure to provide an
understanding of some aspects of the disclosure. This summary is neither an extensive nor
exhaustive overview of the disclosure and its various aspects, embodiments, and
configurations. It is intended neither to identify key or critical elements of the disclosure
nor to delineate the scope of the disclosure but to present selected concepts of the
disclosure in a simplified form as an introduction to the more detailed description
presented below. As will be appreciated, other aspects, embodiments, and configurations
of the disclosure are possible utilizing, alone or in combination, one or more of the
features set forth above or described in. detail below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019] The accompanying drawings illustrate several examples of the present disclosure.
These drawings, together with the description, explain the principles of the disclosure.
The drawings simply illustrate preferred and alternative examples of how the disclosure
can be made and used and are not to be construed as limiting the disclosure to only the
illustrated and described examples. Further features and advantages will become apparent

from the

CA 3073535 2020-02-21



6

following, more detailed, description of the various aspects, embodiments, and
configurations of the disclosure, as illustrated by the drawings referenced below.
[0020] Fig. 1 shows a plan view of an underlayment section in accordance with
embodiments of the present disclosure;
[0021] Fig. 2 shows a cross-sectional view of an area of the underlayment taken along
line A-A shown in Fig. 1;
[0022] Fig. 3 shows a detail cross-sectional view of an area of the underlayment in
accordance with embodiments of the present disclosure;
[0023] Fig. 4 shows a detail plan view of a routing hub of the underlayment in
accordance with embodiments of the present disclosure;
[0024] Fig. 5 shows a plan view of routing hubs of an underlayment in accordance with
a first embodiment of the present disclosure;
[0025] Fig. 6 shows a plan view of routing hubs of an underlayment in accordance with
a second embodiment of the present disclosure;
[0026] Fig. 7 shows a detail cross-sectional view of a first embodiment of the routing
hubs taken along line D-D shown in Fig. 6; and ,
[0027] Fig. 8 shows a detail cross-sectional view of a second embodiment of the routing
hubs taken along line D-D shown in Fig. 6.

DETAILED DESCRIPTION
[0028] Before any embodiments of the disclosure are explained in detail, it is to be
understood that the disclosure is not limited in its application to the details of construction
and the arrangement of components set forth in the following description or illustrated in
the following drawings. The disclosure is capable of other embodiments and of being
practiced or of being carried out in various ways. Also, it is to be understood that the
phraseology and terminology used herein is for the purpose of description and should not
be regarded as limiting. The use of “including,” “comprising,” or “having” and variations
thereof herein is meant to encompass the items listed thereafter and equivalents thereof as
well as additional items.
[0029] Fig. 1 shows a plan view of an underlayment section 1 in accordance with
embodiments of the present disclosure. The underlayment section 1 includes a number of
routing hubs 2, comprising four protrusions 2a arranged in an equally-spaced circular
array about an array axis 2b, in a matrix configuration. The matrix is configured in the
form of an eight row by twelve column matrix of routing hubs 2. The matrix provides

heating element receiving cavities 3 in the X-direction, Y-direction, and in directions
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7
approximately 45 degrees to the X-direction and/or the Y-direction. A sample routing 4 of
the heating element 5 is shown in Fig. 1. In particular, the heating element section 5
shown runs along the Y-direction between the first and second columns of routing hubs 2,
proceeds around the routing hub 2 in the first row and second column (2, 8) and along the
negative Y-direction between the second and third columns to the (3, 1) routing hub 2,
proceeds along the Y-direction between the third and fourth columns until about the 3,4
routing hub 2, and then proceeds diagonally through the heating element receiving cavities
3inthe (4, 5), (5, 6), (6, 7), and (7, 8) routing hubs 2, and so on.
[0030] Fig. 2 shows a cross-sectional view of an area of the underlayment 1 taken along
line A-A. In some embodiments, one or more of the protrusions 2a can extend from the
base material surface 6 to a contact surface 7. The contact surface 7 may be configured to
support tile, flooring, or other material. The distance from the base material 6 to the
contact surface 7 is called the protrusion height 7a. The thickness of the base material 6is
called the base thickness 6a. In some embodiments, the protrusions 2a may be formed
from the base material 6, and as such, may have a wall thickness approximately equal to
that of the base thickness 6a. A
[0031] Fig. 3 shows a detail cross-sectional view of an area of the underlayment 1 in
accordance with embodiments of the present disclosure. In one embodiment, the areas
adjacent to each protrusion 2a can form a heating element receiving cavity 3. Each
heating element receiving cavity 3 can include an interference fit 8, or contained area, to
hold a heating element 5 or wire in place. In some cases, the heating element 5 may be
inserted into the heating element receiving cavity 3 with a predetermined amount of force
required to part (e.g., elastically deform, plastically deform, flex, and/or deflect, etc.) at
least one of the receiving surfaces 9 of the cavity. In one embodiment, when the heating
element 5 is inserted into the heating element receiving cavity 3 the at least one of the
receiving surfaces 9 may return to an original position thereby closing the heating element
receiving cavity 3 and containing the heating element 5.
[0032] Fig. 4 shows a detail plan view of a routing hub 2 of the underlayment 1 in
accordance with embodiments of the present disclosure. The heating element receiving
cavities 3 are shown disposed between protrusions 2a and/or routing hubs 2. In some
embodiments, one or more of the heating element receiving cavities 3 can be configured
differently from another heating element receiving cavity 3. For instance, several heating
element receiving cavities 3 may be configured to provide a frictional fit for holding a

heating element 5, while other heating element receiving cavities 3 may be configured to
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8
merely contain a heating element 5. In any event, the underlayment 1 can include one or
more configurations of heating element receiving cavity 3.
[0033] Fig. 5 shows a plan view of routing hubs 2 of an underlayment 1 in accordance
with a first embodiment of the present disclosure. As described above, the protrusions 2a,
base material 6, and/or other features of the underlayment 1 may include a number of
cutouts 10, or holes. In some embodiments, the cutouts 10 can extend at least partially
into the protrusion 2a, base material 6, and/or the underlayment 1. In some embodiments,
the cutouts 10 are shown as extending at least partially into at least one side of at least one
protrusion 2a.
[0034] Fig. 6 shows a plan view of routing hubs 2 of an underlayment 1 in accordance
with a second embodiment of the present disclosure. The underlayment 1 section includes
a number of routing hubs 2, comprising four protrusions 2a arranged in an equally-spaced
circular array about an array axis 2b, in a matrix configuration. A sample routing 4 of the
heating element 5 is shown in Fig. 6. In particular, the heating element section 5 shown
runs along the Y-direction of the first column of routing hubs 2, proceeds around the
routing hub 2 in the second row and first columﬁ (1, 2) and along the negative Y-direction
between the first and second columns, and then proceeds diagonally through the heating
element receiving cavity 3 in the (2, 1) routing hub 2.
[0035] Fig. 7 shows a detail cross-sectional view of a first embodiment of the routing
hubs 2 taken along line D-D shown in Fig. 6. As shown, the heating element receiving
cavity 3 in Fig. 7 includes arcuate receiving surfaces 9. The arcuate receiving surfaces 9
may be configured as concave, curvilinear, arched, and/or other shape configured to
receive the heating element 5. In some cases, at least one of the arcuate receiving surfaces
9 of the routing hubs may be configured to contact the heating element receiving cavity 3.
The contact may provide a frictional force that retains the heating element 5 in the
underlayment 1. In some embodiments, the arcuate receiving surfaces 9 may contain the
heating elements 5 in the heating element receiving cavity 5 without frictional contact.
[0036] Additionally or alternatively, the underlayment 1 may include a pad layer 11.
The pad layer 11 may include a sound dampening material, heat reflective material,
insulative material, porous substrate, vapor barrier, waterproof material, energy reflective
material, etc., and/or combinations thereof. Examples of pad layers 11 can include, but are
in no way limited to, foil, cork, rubber, plastic, concrete, wood, organic materials,
inorganic materials, composites, compounds, etc., and/or combinations thereof. The pad

layer 11 may be attached to the base material 6 via adhesive, thermal bonding, welding,
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9
mechanical attachment, etc., and/or combinations thercof. As can be appreciated, the pad
layer 11 may include adhesive on the side opposite the base material 6 side for affixing to
a surface, such as a subfloor, floor, etc. In one embodiment, the pad layer 11 may be
configured to receive adhesive for affixing to a surface. It should be appreciated that any
of the underlayment 1 embodiments as disclosed may include such a pad layer 11. In
some embodiments, there may be additional pad layers 11, one above another (e.g., astack
of two, three, four, five, or more pad layers 11) for strengthening and controlling anti-
fracture. This enables isolation of cracks in a substrate from traveling to the tile layer.
[0037) Fig. 8 shows a detail cross-sectional view of a second embodiment of the routing
hubs 2 taken along line D-D shown in Fig. 6. As shown, the heating element receiving
cavity 3 in Fig. 8 includes angular receiving surfaces 9. The angular receiving surfaces 9
may be configured as a draft angle 92, a dovetail, a *“V” shape, or other channel shape
configured to receive the heating element 5. In some cases, at least one of the angular
receiving surfaces 9 of the routing hubs 2 may be configured to contact the heating
element receiving cavity 3. The contact may provide a frictional force that retains the
heating element 5 in the underlayment 1. In some embodiments, the angular receiving
surfaces 9 may contain the heating elements 5 in the heating element receiving cavity 5
without frictional contact.
[0038] The exemplary systems and methods of this disclosure have been described in
relation to electronic shot placement detecting systems and methods. However, to avoid
unnecessarily obscuring the present disclosure, the preceding description omits a number
of known structures and devices. This omission is not to be construed as a limitation of
the scopes of the claims. Specific details are set forth to provide an understanding of the
present disclosure. It should, however, be appreciated that the present disclosure may be
practiced in a variety of ways beyond the specific detail set forth herein.
[0039] While the flowcharts have been discussed and illustrated in relation to a
particular sequence of events, it should be appreciated that changes, additions, and
omissions to this sequence can occur without materially affecting the operation of the
disclosed embodiments, configuration, and aspects.
[0040] A number of variations and modifications of the disclosure can be used. It would
be possible to provide for some features of the disclosure without providing others.
[0041] The present disclosure, in various aspects, embodiments, and/or configurations,
includes components, methods, processes, systems and/or apparatus substantially as

depicted and described herein, including various aspects, embodiments, configurations
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embodiments, subcombinations, and/or subsets thereof. Those of skill in the art will
understand how to make and use the disclosed aspects, embodiments, and/or
configurations after understanding the present disclosure. The present disclosure, in
various aspects, embodiments, and/or configurations, includes providing devices and
processes in the absence of items not depicted and/or described herein or in various
aspects, embodiments, and/or configurations hereof, including in the absence of such
items as may have been used in previous devices or processes, e. g., for improving
performance, achieving ease and/or reducing cost of implementation.

[0042] The foregoing discussion has been presented for purposes of illustration and
description. The foregoing is not intended to limit the disclosure to the form or forms
disclosed herein. In the foregoing Detailed Description for example, various features of
the disclosure are grouped together in one or more aspects, embodiments, and/or
configurations for the purpose of streamlining the disclosure. The features of the aspects,
embodiments, and/or configurations of the disclosure may be combined in alternate
aspects, embodiments, and/or configurations other than those discussed above.

[0043] Moreover, though the description has included description of one or more
aspects, embodiments, and/or configurations and certain variations and modifications,
other variations, combinations, and modifications are within the scope of the disclosure,
e.g., as may be within the skill and knowledge of those in the art, after understanding the
present disclosure. It is intended to obtain rights which include alternative aspects,
embodiments, and/or configurations to the extent permitted, including alternate,
interchangeable and/or equivalent structures, functions, ranges or steps to those claimed,
whether or not such alternate, interchangeable and/or equivalent structures, functions,
ranges or steps are disclosed herein, and without intending to publicly dedicate any

patentable subject matter.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An underlayment adapted to receive and secure at least one heating element of a
radiant heating assembly, comprising:

a base material defining an area and having a first side and a second side disposed
opposite the first side;

a first protrusion disposed on the first side of the base material, the first protrusion
configured as a geometric shape having at least two sides, wherein one or more of the at least
two sides includes an element receiving surface; and

a second protrusion disposed on the first side of the base material and adjacent to the first
protrusion, the second protrusion configured as a geometric shape having at least two sides,
wherein one or more of the at least two sides includes an element receiving surface, and wherein
the element receiving surface of the second protrusion is offset from and facing the element
receiving surface of the first protrusion forming an element receiving cavity there between; and

wherein the element receiving cavity is configured to contain at least one heating element
of the radiant heating assembly, characterized in that the first protrusion further comprises at
least one cutout portion extending partially into the first protrusion, the at least one cutout

portion separate from the element receiving surfaces and the element receiving cavity.

2. The underlayment of claim 1, further comprising:

at least two routing hubs disposed adjacent to one another forming a routing element
receiving cavity therebetween, wherein each routing hub comprises at least four said protrusions
equally-spaced in a circular array about an array axis, wherein the protrusions comprise at least

one said first protrusion and at least one said second protrusion.
3. The underlayment of claim 2, wherein the at least two routing hubs are configured

to contain the at least one heating element via the element receiving cavity and the routing

element receiving cavity.
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4. The underlayment of claim 1, wherein said element receiving surface is one of an

arcuate receiving surface and an angular receiving surface.

5. The underlayment of claim 1, wherein said first protrusion and said second

protrusion are formed from said base material.

6. A floor assembly, comprising:

an underlayment layer having a base material defining an area and having a first side and
a second side disposed opposite the first side, a first protrusion disposed on the first side of the
base material, the first protrusion configured as a geometric shape having at least two sides,
wherein one or more of the at least two sides includes an element receiving surface, and a second
protrusion disposed on the first side of the base material and adjacent to the first protrusion, the
second protrusion configured as a geometric shape having at least two sides, wherein one or
more of the at least two sides includes an element receiving surface, and wherein the element
receiving surface of the second protrusion is offset from and facing the element receiving surface
of the first protrusion forming an element receiving cavity therebetween, and wherein the
element receiving cavity is configured to contain at least one heating element; and

a heating member positioned between the first and second protrusions wherein the first
and second protrusions secure the heating member, characterized in that the first protrusion
further comprises at least one cutout portion extending partially into the first protrusion, the at
least one cutout portion separate from the element receiving surfaces and the element receiving

cavity.

7. The floor assembly of claim 6, further comprising:

a pad layer, wherein said pad layer is attached to said base material.

8. The floor assembly of claim 7, wherein said pad layer is attached to said base

material by at least one of adhesive, thermal bonding, welding, and mechanical attachment.

9. The floor assembly of claim 6, wherein said heating member is one of a wire and

a fluid conduit.
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10.  The floor assembly of claim 7, wherein said pad layer is at least one of foil, cork,
rubber, plastic, concrete, wood, organic materials, inorganic materials, composites, and

compounds.

11. The floor assembly of claim 7, further comprising a sub floor, wherein said sub

floor is attached to a bottom side of said pad layer.

12. The underlayment of any one of claims 1 to 5, wherein said cutout portions are

adapted to receive one of at least adhesive, epoxy, grout, cement, glue, and plastic.

13.  The floor assembly of any one of claims 6 to 11, wherein said cutout portions are

adapted to receive one of at least adhesive, epoxy, grout, cement, glue, and plastic.

14. The floor assembly of claim 11, further comprising:

a plurality of routing hubs disposed on the first side of the base material and arranged in a
matrix configuration, each routing hub comprising a said first protrusion and a said second
protrusion,

wherein the at least one cutout portion of the first protrusion and of the second protrusion
is adapted to receive at least one of adhesive, epoxy, grout, cement, glue, and plastic; and further
wherein at least one of the plurality of element receiving cavities comprises an arcuate receiving

surface.

15.  The floor assembly of claim 14, wherein the first and second protrusions are

formed from the base material.
16.  The underlayment of claim 1, wherein the first protrusion comprises a top surface

and a sloping surface, wherein the sloping surface forms an obtuse inside angle with the top

surface and slopes downwardly from the top surface toward the first side of the base material.
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17.  The floor assembly of claim 6 or 14, wherein the first protrusion comprising a top
surface and a sloping surface, wherein the sloping surface forms an obtuse inside angle with the
top surface and slopes downwardly from the top surface toward the first side of the base

material.
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