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FiG. 1

(57) Abréegée/Abstract:
A membrane for decoupling heated flooring from a subfloor includes a flexible base and a plurality of projections formed into the

base and extending outward from the base. Each projection of the plurality of projections has a perimeter wall defining a height of
the projection and a top surface integral with the perimeter wait for supporting a flooring adhesive and/or for bearing a load when
the heated flooring Is installed. The projections have one flange portion extending from the perimeter wall and effective for retaining
a heater cable within a channel formed between each pair of adjacent projections Each channel may have exactly one flange
portion extending over it and forming an overhang for retaining heater cables of different diameters. The corresponding flange
portions of adjacent projections do not face Iin the same direction or the opposite direction, providing for a minimum number of

flange portions to be used.
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(57) Abstract: A membrane for decoupling heated tlooring from a subtloor includes a flexible base and a plurality of projections
formed mto the base and extending outward from the base. Each projection of the plurality of projections has a perimeter wall detin -

ing a height of the projection and a top surface integ

ral with the perimeter wait for supporting a tflooring adhesive and/or for bearing

a load when the heated flooring 1s mnstalled. The projections have one tlange portion extending from the perimeter wall and etffective
for retaining a heater cable within a channel formed between each pair ot adjacent projections Fach channel may have exactly one

flange portion extending over it and o1

'ming an overhang for retaining heater cables of difterent diameters. The corresponding tlange

portions of adjacent projections do not face in the same direction or the opposite direction, providing for a minimum number of
flange portions to be used.
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"AINING HEATER CABLE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]  This is a non-provisional application claiming the benefit of priority from U.S.
Prov. Pat. App. Ser. No. 62/268,560, filed December 17, 2015, under the same title,

incorporated fully herein by reference.

BACKGROUND
[0002]  Under-floor heating systems are used to create heated floors in buildings. In

some systems, one or more heal-radiating wires, known as "heater cables," are disposed

.................

transmiit heat to the main floor surface, which may then be heated to a desired temperature.

To provide an effective and consistent heating area, the heater cables are arranged in a

particular pattern. To that end, one or more wire retaining apparatuses may be utilized to

hold the heater cables in a certain orientation and spaci ng to achieve a desired power

output within a given area. In one approach, the wire retaining apparatus is a plurality of

strips coupled together and/or attached to the subfloor (or other surface). The heater cables

ssssssssss

. .

the heater cables such that the cables are positioned adjacent and/or are in contact with an

underside of the main floor.

[0003]  In another approach, a rigid or flexible underlayment may be laid on the
subfloor. The underlayment includes a base that covers all of the area of the floor to be
heated. An arrangement of projections extend upward from the base and, depending on the
secondary bonding surface, such that concrete, mortar, or another adhesive contacts both
the tops of the projections and the base layer exposed between the projections. This
potentially improves adhesion of the adhesive as it dries or cures. Second, the projections

can partially decouple the overlaying flooring from the subfloor by creating voids in the

movement through to the flooring. This decoupling prevents or reduces cracking (e.g., in
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tile or grout) and other undeisiredi mvcment ot effedﬁ caused by the movement of the

..........
......

leaing iorm across thesurface area of the top and mt the Surmundmg base as desnred

{004] Tmal!y the pmjectlns can '?baezf: shaped psmned and structurally conhgured

"snaked" (if’ the corresponding overhang over the channel is ngld) or Snappcd : (1f the

overhang is flexible and/or resilient) into the channel.

projections are stamped ot thermofo]:@{% ed into, but can be bonded to, the base. In some
,1mplementat10ns a fibrous liner is bonded to the underside (i.e., opposite the projections)
of the base This liner allegedly provides additional bonding and/or decoupling properties
to the underlayment n ﬁeleisrﬁt:lzﬂg._ystemsd The flexible underlayment is lightweight and can

be rolled, similarly to g carpet, for easy installation.

[90@6}

designed for a heater cable w

Kuown uneriayents have numercus drawbacks For example, they are

keep the cable pmperly tenswne 50 as to prevent the wire from hﬁmg away thmugh

CUI‘lmg when a iarger lamete‘f cable 1% used, the retmnmg clements (le the channei
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..............................

[0007]  Described embodiments provide a heater cable retaining membrane for

installation between a subfloor and a main flooring to facilitate heating the flooring. The

.....

upper side of the base. Each retention member includes a perimeter wall defining an outer

shape of the projection and a top surface that is substantially parallel to the base, Some or

all of the projections may include one or more flange portions. The flange portion extends

away from the perimeter wall at a point at or below the top surface of the projection,

f0008]  In one described embodiment, the perimeter wall has a long base portion, a left

leg portion, a short base portion, and a right leg portion together defining the shape of each

-»

projection as substantially a trapezoid. The trapezoid may have rounded corners, allowing
a heating cable to maintain contact with the perimeter wall as the heating cable is bent

around the projection. The top surface may cover the entirety of the interior of the

......
.......

trapezoid. A hole, slit, or other aperture may be disposed through the top surface,

facilitating off-gassing of an adhesive or transmission of the adhesive (or of water or

another liquid) from one side of the membrane to the other. With respect to the perimeter

wall, the projections may be arranged such that each long base portion of a projection

opposes the opposite leg portion of another projection, the opposition in each case forming

a channel between the opposing portions. The channel may be sufficiently wide to receive

one flange portion formed into either the long base portion, the left leg portion, the short



CA 03009164 2018-06-18

WO 2017/106860 PCT/US2016/067590

..............

protrusions have flange portions that either oppose each other or extend in the same

direction.

arrangement of the projections includes projections of two different diameters: projections

of like diameter align orthogonally with each other and are spaced uniformly along the

other and also spaced uniformly apart. The smaller projections each have at least one

flange portion, and the larger projections do not have flange portions. In one embodiment,

each small projection may bave four flange portions extending from the top surface and/or

from the top of the outer perimeter wall. The flange portions may be oriented so that, for
each of the smaller projections, none of the flange portions oppose or extend in the same

direction as any of the flange portions of the adjacent smaller projections.

[0010]  In another described embodiment, a membrane for decoupling heated flooring

from a subfloor includes a flexible base and a plurality

having a perimeter wall, a top surface integral with the perimeter wall, and a flange

portion extending from the perimeter wall, and a plurality of channels may each be defined

opposite direction of the corresponding flange portion of any other projection adjacent to

the projection. For each channel of the plurality
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portion, a planar

planar second base portion adjacent to the first leg portion and parallel to the first base

...........

base portion, and a plurality of rounded corners each disposed between and integral with

two adjacent port

.......................

............

projections can further include a slit disposed through the top surface to allow

..............

transmission through the membrane of one or more of a gas, a liquid, and a flooring

that cooperate to define a shape of the projection, a first side of the plurality of sides

................

[0012]  In another embodiment, the present disclosure provides a membrane for

decoupling heated tlooring from a subfloor. The membrane can include a flexible base and

a plurality of projections formed into the base and extending outward from the base, each

projection of the plurality of projections having a plurality

extending at an angle that is oblique to the base. The plurality of proj

........................

arranged into a plurality of pairs of adjacent projections wherein, in each of the pairs, the

corresponding first side of a first adjacent projection cooperates with a second facing side,

being one of the corresponding plurality

the corresponding first side of the second adjacent projection, to define a corresponding

channel of a plurality of channels for retaining a selected heater cable. Each of the
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direction nor the opposite direction of the corresponding first side of any other projection

adjacent to the projection.

.........

uniform in height and may have coplanar (with each other) top surfaces. In this manuer,

the projections can distribute loading forces and absorb shearing forces more forgivingly

than it the flooring were installed on the subtloor. The membrane may further include a

[0014] The membrane, and components thereof, may be fabricated with one or a
combination of several efficient manufacturing methods. For example, the membrane can

thermoforming in a parallel die-set. Other sheet forming techniques suitable for

continuous hlgh volume manufaaturlng can also be considered. The membrane may be

lightweight and sufficiently flexible to be rolled, such as onto a spool on onto itself. To

install heated flooring, discrete segments of the membrane may be carried to the

. . . . . Nt

installation site by a single installer, Each segment may be rolled out and then cut to the

4

desired shape. Each segment may be laid on an adhesive applied to the subfloor or to

installer may install a desired heating cable by placing the cable against the projections
along the desired cable path, altering the cable's direction and pressing the cable beneath
abutting flanges as needed to keep the cable in place. The installer may attach the heating

cables to the appropriate control medules, and then may apply thinset or another adhesive

over the membrane, the adhesive contacting the heater cables and the top surfaces of the
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projections. The installer may then lay the flooring on top of the adhesive.

DESCRIPTION OF THE DRAWINGS

[0017]  FIG. 3 isa top view of the membrane of FIG. I

[0020]  FIG. 6 is an isometric view of a third embodiment of @ membrane for retaining

heater cables in accordance with the present disclosure.

DETAILED DESCRIPTION

[0021]  Before any embodiments of the invention are explained in detail, it is to be

understood that the invention 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 invention is capable of other embodiments and of being

be regarded as limiting. The use of “including,” “comprising,” or “having™ and variations
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resented to enable a person skilled in the art to

Various modifications to the illustrated

embodiments will be readily apparent to those skilled in the art, and the generic principles

recognize the examples provided herein have many usefu

scope of embodiments of the invention.

%,

[0023]  Embodiments of the present discl

construction of a heated floor. The described system includes a flexible, lightweight

membrane that overlays a subfloor of a building and serves as an underlayment to a main

rovides the exposed floor surface. The membrane is configured to guide the

..............

selected paths as the main flooting is installed over the membrane. Configuring the heater

cable paths and orientations is simple and versatile using the membrane, enabling a single

nnnnnnnnnnn

installer to lay multiple different sizes of heater cable within a desired area.

can be used in a number of applications including residential and commercial f

ooring,

roofing, walls, siding, and the like. For clarity of the disclosure, the membrane is described

.......

below as being used in a floor. It will be understood that terms such as "uj

corresponding directional terms when the membrane is used in walls, ceilings, and other

structures. It is also contemplated that the described membrane may be utilized for

..............
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[0024]  FIGS. 1-3 illustrate a membrane 100 according to one embodiment. The

membrane 100 includes an elongate, sheet-like base 102 and a plurality of projections 112

impermeable to water, and usable in one of the preferred manufacturing methods

While flexible, the base 102 may have a suitable stiffness to

described herein.

..........

be extrudable, roll-formable, and/or thermoforn

able, and may be metallic, polymeric, or
both, including any suitable alloy, compound, or combination of materials that exhibit the
desired flexibility, weight, permeability, and other features and can be formed into a thin

sheet. Non-limiting examples of such materials include polyethylene and polypropylene.

O e - e A e e

[0025]  The base 102 may have any suitable thickness, such as within the non-limiting

exemplary range of about 0.5 mm to about 5 mm. In some embodiments, the thickness

- = s = = = = S WEWE W= el

may be selected to accommodate thermoforming or roll-forming of the projections 112

into the base 102. The base 102 material may exhibit additional desi

3

................... rable properties,

including without limitation: low memory (i.e., rolls out flat); dielectric and other

msulating properties; porosity that allows permeation of certs

resistance while remaining cuttable by standard hand tools; heat tolerance (g.g., up to 150

degl continuous exposure); and the like. In some embodiments, the base 102 can include

.........

membrane 100. Such properties may be provide by, for example, a layer of heat- and/or

sound-insulating material within the base 102, or by combining, doping, impregnating, or

otherwise incorporating a heat- and/or sound-insulating material into the core material

top surface 104 may be textured or porous, which can improve adhesion of concrete or

thin-set applied over the top of the membrane 100, and further can increase friction with

an abutting heater cable 300 and prevent the cable from slipping. In another example, one
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or more apertures (not shown) may be disposed through the base 102 to allow an adhesive

to pass through the base 102 or to cure with air contained within or bengath the aperture,

[0026]  The projections 112 may be integral with or bonded to the base 102. In some

embodiments, the projections 112 may be formed into the base 102 via thermoforming,

ible technique. In other embodiments, the projections 112

roll-forming, or another suit
may be formed by cutting away material, such as from a slab of polyethylene. In other

embodiments, the projections 112 may be fabricated separately and bonding to the top

surface 104 of the base 102 using any suitable bonding agent. The projections 112 may be

thermoforming process may create a projection 112 with a perimeter wall 114 defining the

shape of the projection 112, and a top surface 116 integral with the perimeter wall 114 and

defining a cavity 162 (see FIG. 2) inside the projection 112, The walls and surfaces of the

the same as the base 102 or Shghtly thicker or thinner than the base 102 as a result of the

manufacturing process. The top surface 116 may be textured to improve bonding of

...................................

be substantially perpendicular to the base 102, extending upward to define the height of

-----------

the projection 112, The height may be selected according to one or more of the following

considerations, among others: desired maximum heater cable diameter; base 102 material

may be up to about 5 mm. In a particular embodiment for retaining heating cable with a

diameter of up to 4.75 mm, the projections 112 may be about 3.5

.....................

height of the projections 112 due to the projection 112 configurations described below.
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The load-bearing and cable-retention functions of the projections 112 may be improved by

including an outward-curving portion 140 where the perimeter wall 114 meets the base

surface 116.

[0028]  The perimeter wall 114 can define any suitable shape for the projection 112.

The iflustrated projection 112 is a trapezoid, the perimeter wall 114 including a long

parallel portion 144, a right leg portion 146, a short parallel portion 148 that is parallel to

----- -

-t . sy = = B W0 - - B 0 = . .. +o 8- 8= g gy B = 4 . 8

the long parallel portion 144, and a left leg portion 150. The corners formed by the

intersection of tw radius

that allows a suitably sized heater cable 300 to bend around the corner (e.g., at bend 302 of

FIG. 3). In some embodiments, the short parallel portion 148 may be so short that it is

effectively incorporated into the curvature of the adjacent corners; thus, the trapezoid

becomes a triangle with the right leg portion 146 intersecting the left leg portion 150.

[0029]  One or more of the portions 144-150 in each projection 112 may include a

flange portion 152A, 132B, 152C

<

embodiment, the flange portion 152A-D may be formed by expanding the perimeter wall

the flange forms a side of the projection 112 that is obligue or slanted with respect to the

base 102 and optionally also with respect to the top surface of the projection 112, In such

..............
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base 102 may be rounded with a second radius that is less than the first radius. In other

embodiments, the perimeter wall 114 may remain perpendicular and the flange portion
152A-D may "jut” out of the perimeter wall 114, as described below with respect to FIG.
tion 152A-D may be form
perimeter wall 114 inward (i.e. toward the interior of the projection 112) near the base
102.

6. Additionally or alternatively, the flange po

[0030] A finishing step of the manufacture of the membrane 100 may include cutting

on the base 102 in each segment. The layout may determine the size, number, orientation,

and spacing of the projections 112, and may further determine the number and location of

channel 120 of a tlange portion 152A-D of one or both of the corresponding projections
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112. The flange portion 152A-D narrows the top (e.g., top 122A) of the channel 120 fo a

width that 1s smaller than the diameter of at least one, and preferably all, of the heater

range of compatible heater cables may be determine by one or more of the depth of the

provides manufacturing efficiencies over other embodiments that provide multiple flange

portions 152A-D on each projection 112; yet, the projections 112 can be arranged so that

projections 112. In one such arrangement, which is illustrated, the following conditions are
met: each projection 112 has one flange portion 152A-Dj; the flange portion 152A-D is on
the long parallel portion 144, the right leg portion 146, or the left leg portion 150; and, no
two adjacent projections 112 have their respective flange portions 152A-D on portions of
their respective perimeter walls 114 that face the same or opposite directions. FIG. 1

illustrates the last condition - with the flange portion 152A of projection 112A located on

portion, which faces the opposite direction from the left leg portion of projection 1124;

the flange portion 152C of projection 112C cannot be on the right leg portion, which faces

the opposite direction from (and also opposes) the left leg portion of projection 112A; and,

the same direction as the left leg portion of projection 112A.
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[0033]  Since no two opposing portions of adjacent projections 112 can both include

flange portions 152A WO

X4

adjacent projections 112 forming a particular channel 120 has its flange portion 152A-D

..............

rtions, the flange

portions that face in different directions can cause the projection 112 to interlock with the

multiple channels 120, 320, turning freely at various angles within the provided spaces

(¢.8., 90 degrees in two spaces 332, 334 and 45 degrees in one space 336), and abutting a

onal directions to create the two-dimensional layout.
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[0036]  In addition to the heater cable retention functionality, the membrane 100 may

further provide protection against fracture of the flooring by partially or completely

decoupling the flooring from the subfloor and by redirecting, attenuating, and otherwise

‘ .

D
=
-----
g &
.

surfaces 116 of the projections 112 may be coplanar. The projections 112, and to an extent

the base 102, may be sufficiently resilient to serve, effectively, as shock absorbers.

Referring again to FIGS. 1 and 2, the membrane 100 m

[0037]  As with the base 102, the top surface 116 of one or more of the projections 112

may be perforated to facilitate transmission of an adhesive through the membrane 100

and/or cu

more holes 160 may be formed through the top surface 116. The holes 160 may be formed

-

during thermoforming or roll-forming, or may be formed by drilling, cutting, or punching

in FIG. 4, one or more slits 402 may be cut through the top surfaces 416 of some or all of

the projections 412 on a membrane 400, which is the same as the membrane 100 of FIGS.

el e e 4, @ & e et e . 1 pge = . s = o=

1-3 apart from the perforations. The slit 402 may extend partially or fully across the top

compromise the structural integrity of the projection 412, In one example, the slit 402 is

about 1 mm wide. Advantageously, the slit 402 may be formed during a continuous
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manufacturing process. For example, after the projections 412 are formed, the membrane

the slits 402 continuously in a straight line from one end of the membrane 400 to the other,

as shown in FIC

du

then applies an adhesive layer 508, which may be thin-set, modified thin-set, concrete, or

another suitable adhesive, over the membrane 400 and the heater cable 506.

main flooring (e.g., tile 510 and grout 512) over the adhesive layer 508.

[0040]  FIG. 6 illustrates another embodiment of an anti-fracture membrane 600 for

refaining heater cables. The membrane 600 may include a base 602 having the same
properties as thOSE: descrlbed abOVe wlth respect to the base 102 of FIG. 1. Additlomlly or

.......................... P/ e &

602. The grooves 606 may direct away outgassing or curing vapors, as well as moisture

escaping from the subfloor. Multiple projections 612 extend outward from the base 602
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.

and are arranged in a layout that facilitates heater cable guidance and retention. The

h projection 612. The recess

620 may extend partially or fully down to the base 602. The bottom of the recess 620,

which may be the base 602, may be perforated and/or textured to facilitate adhesive

bonding as described above. The outer perimeter wall 614 may be entirely perpendicular

-------

projections (e.g., projections 612B, 612C) align orthogonally with each other and are
spaced uniformly from adjacent small projections in the two orthogonal directions; further,

the large projections are oriented at 45 degrees from adjacent small projections, and the

spacing between adjacent large and small projections may also be uniform.

from the top surface 618 and/or from the top of the perpendicular portion 640 of the outer

b "

.................................

intermediate portion 642 of the outer perimeter wall 614, as illustrated. The flanges 630
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extend away from the outer perimeter wall 614, creating an overhand under which a heater

cable may be retained.

[0043]  In some embodiments, the flanges 630 on each projection 612 may be oriented

so that none of the flanges 630 extend in the same or in the opposite direction as any of the

flanges 630 of the adjacent projections 612. Thus, for example, one configuration of a

small projection 612B has flanges 630 oriented in the orthogonal directions (ie., toward

.....

.....
---------

.........

than the distance between flanges 630, so that no two flanges 630 on adjacent projections

612 face each other.

[0044]  The membrane 600 provides ample versatility for installing heater cables. An

installer may "snake" or "weave" the cable(s) around adjacent projections 612 in any

.

desired path; the flanges 630 combine with tensile forces from bending the cable around

the projections 612 to retain the heater cable in place. A heated floor may be installed

invention is not necessarily so limited, and that numerous other embodiments, examples,

uses, modifications and departures from the embodiments, examples and uses are intended

the invention are set forth in the following claims.
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I. A membrane for decoupling heated flooring from a subfloor, the membrane

comprising:

base, each projection of the plurality of projections having:

a perimeter wall defining a height of the projection and having a plurality

a top surface integral with the perimeter wall; and

ing from one of the sides of the perimeter

exactly one flange portion extend

the plurality of projections arranged so that:

each projection has, selected from the plurality of projections, a plurality of
adjacent projections, and forms with each adjacent projection a corresponding

channel of a plurality of channels;

for each channel of the plurality of chanuels, the corresponding flange
portion of at most ong of the projections forming the channel extends over the
channel such that the channel retains a first heater cable for heating the heated
flooring; and

the corresponding flange portion of each projection does not face the same
direction or the opposite direction of any of the corresponding flange portions of

the plurality of adjacent projections.

2. The membrane of claim 1, wherein in each of the plurality of projections, each of

from the planar portion of one of the plurality of sides, and wherein the plurality of

............

projections are further arranged so that the plurality of channels facilitate retention by the

membrane, the one or more heater cables including the first heater cable.
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......

4. The membrane of claim 2, wherein the corresponding plurality of sides of each of

the plurality of projections cooperate to give the perimeter wall of the projection a

substantially trapezoidal shape.

projections further comprises a plurality of rounded corners each disposed between a pair

of adjacent sides of the plurality

heating cable to maintain contact with the perimeter wall as the first heating cable is bent

around the projection.

6.  The membrane of claim 1, wherein the plurality of projections are further arranged

- - 3 N

The membrane of claim 7, wherein each of the plurality of channels is configured
to retain any of the plurality of heater cables having a diameter between about 4.1 mm and
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9. A membrane for decoupling heated flooring from a subfloor, the membrane

comprising:
a flexible base;
a plurality of projections formed into the base and extending outward from the

base, each projection of the plurality of projections having:

a perimeter wall;

a top surface integral with the perimeter wall; and

- =

a plurality of channels each defined by the base and the corresponding perimeter

-

walls of a pair of adjacent projections of the plurality of projections;

------
.........................

......................

&

each projection does not face the same direction or the opposite direction of the

ojection adjacent to the projection.

-

10, The membrane of claim 9, wherein for each channel of the plurality of channels,

the corresponding flange portion of at most one of the projections forming the channel

extends over the channel such that the channel retains a heater cable for heating the heated

...........................

flooring,

. The membrane of claim 9, wherein the perimeter wall is circular.

12, The membrane of claim 9, wherein the perimeter wall has a trapezoidal shape,

13, The membrane of claim 12, wherein the perimeter wall comprises:

a planar first base portion, a planar first leg portion adjacent to the first base

second base portion; and

'
P

a plurality of rounded comers each disposed between and integral with two

adjacent portions of the perimeter wall,
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14.  The membrane of claim 9, wherein the perimeter wall of each projection defines an
interior of the projection, and wherein the top surface of each projection is a substantially
planar surface extending over the entirety of the interior of the projection.

15.  The membrane of claim 14, wherein each projection of the plurality of projections

slits of two or more of the plurality of projections forming a straight line from a first end

of the membrane to a second end of the membrane opposite the first end.

16, The membrane of claim 9, wherein the perimeter wall of each projection comprises
a plurality of integral sides that cooperate to define a shape of the projection, a first side of

the plurality of sides extending toward the corresponding top surface of the projection at

an angle that is oblique to the base to form the corresponding

projection.

17. The membrane of claim 16, wherein in the perimeter wall of each projection, each

side of the plurality of sides other than the first side is perpendicular to the base.
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18, A membrane for decoupling heated flooring from a subfloor, the membrane
comprising:
a flexible base; and

ward from the

a plurality of projections formed into the base and extending outv

ty of sides including a

. Prass ]

cooperates with a second facing side, being one of the corresponding plurality of sides of a

second adjacent projection other than the corresponding first side of the second adjacent

selected heater cable.

19.  The membrane of claim 18, wh

projections, each of the plurality of sides other than the first side is perpendicular to the

base.

20.  The membrane of ¢laim 19, wherein the corresponding first side of each of the

plurality of projections does not face the same direction or the opposite direction of the

e

corresponding first side of any other projection adjacent to the projection.
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