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INTEGRATED BONDING FLANGE SUPPORT DISK
FOR PREFABRICATED SHOWER TRAY

Background
[801] The mvention relates to a structural piece vsed 1n combination with other structural
pieces to form the ceramic tile floor of a shower or simfar bathroom stracture.
[002] In wood-frame construction, ceramic tile shower floors are typically formed by
first putting a moisture barrier over a wooden subfloor after which a mortar bed is stoped
to the position of the dram, typically referred to as sloped #l, or “pre-slope.” A
waterproof barrier, commonty referred to as a shower pan tiner, 1s subsequently positioned
over the sloped mortar bed and fixed to the drain. Conventional shower pan liners are not
designed fo bond to a substeate or to ceramic or stone tile and thus a sccond “Hloating™
{non-bonded) mortar bed must be overlaid to provide a load distribution laver and
bonding surface for the tile. To have sufficient strength, such non-bonded mortar beds for
shower floors shoald have a mimimam thickness {(typically 1.5 inches) and should be
reinforced with galvamized wire mesh 1o comply with industry standard guidelines.
{003] Most such shower floors are sloped, and typically at a valae of one-~quarter inch
(147 per foot. As a result, the position of the drain, the desired slope, and the length of
sloped tile, all combine to define a height difference between the drain aad the floor’s
permeter (2.2, a wall, a awb, or a barner-free entry).
[004] This method of shower floor constraction has proven over time to be reliable when
property built, but requires a high degree of trade kaowledge and skill, and takes
considerable time.
{065] For a number of reasons, including consumer preferences, a desived increase in
construction simphicity, and {in some cases) the wnavailabilidy of craftsmen who can carrv
out the conventional metheds, the indastry is moviag toward simphificd constnsction
svsterns and methods, and toward simpler, cleaner and “open look™ nterior spaces. One
trend 1s toward low profile shower curbs and toward eliminating perimeter curbs
cntirely,
{006] To facilitate these trends. irtegrated svsterns have recently been developed that use
lighter materials, and simphificd mstallation methods that make lower profile shower floor
construclion both possible and less time-consuming. Much of this progress has been made
possibic with the advent of a new geaeration of materials that allow cach layer of the

structure 1o be bonded to the adjacent laver(s). In some cases these systems inclade a
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prefabricated shower bed tray (tpically formed of polymer foam) which is mortar bonded
to the subfloor. In some systems, a mortar boadable waterproofing membrane is fixed to
the foam tray with thin set mortar. The tife 15 then bonded over the membrane. again nsing
thin set mortar. Thus, a lypical mtegrated system could melude (in order) substrate/imitial
nortar laver/shower trav/second mortar laver/membrane/third mortar lavertile.

{007]  As an additional consideration, the shower tray and its sayrounding area reust be
flush with one another so that a level laver of tile can be placed upon st. To the extent that
the shower tray is relatively thick at #s penimeter, the surrounding areas must kewise be
built up to match the tray permeter. At the same time, the physical nature of the polviner
foam tends 1o establish about one-half inch {0.37) as the mimmum thickness of the foam
trav anvwhere—ncluding its thinnest portions at the drain.

{008] As a result, the half-imch thickness of the fray at the drain must increase toward the
perimeter to provide the %7 per foot slope. In tum, any area surrounding the tray
perimeter must be made thicker to remain flush with the tray perimeter.

[009] Thus. a thinner tray penimeter 15 desired, but this goatl 1s imited (or in some cases
frustrated)} by the necessary thickness for the tray at the drain.

{0016} At the position where the shower drain is reguired, the flooring structure, inclading
the shower tray and related portions of the ntegrated system, must be safficiently strong to
support the drain while still allowing the tile to be placed over the nearby foam trav and
around the drain. Conventionally, this has required a relatively thick tray or relatively
thick mortar, either of which i tum adds to the fhickness of the overall floor stracture and
affects ils relative height compared to the remainder of the area. Sech additional thickness
can be disadvargageous in many clrcaemstances, wciuding barmer-tree shower enclosures
{(i.¢.. without any curbing}.

{0011} Tn “fitting™ a barricr free-construction within the thickness of typical subfloor
panels, 10 15 relatively sasy to recess the subfloor panels in the footpnnt of the shower floor
such that thev are flush with the tops of the floor joists and without damaging those joists,
The harder task 18 to compensate for the height difference between the recessed subfloor
panels m the footprint of the shower floor and the adjacent subfloor (typically 6,73
1nches).

[001 2] Conventional shower floor constructions, and even the newer “integrated svstems®,
are often too tall (e.g., too thick) to “fit” within a 3/4"-thick subfloor pancl. Obtaining a

flush, bartier free entry thus requires one or more of the following options: cutting or
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notching the framing members (which typicaliy 1s a building code violation), having a
very tall threshold at the entrance to the bathroom as a resolt of building up the floor
adjacent to the shower Hoor to make 1t flush with the shower floor; ramping up to and
around the shower floor; or providing an “engineered” solation such as cutling and
heading off the joists i the area of the shower floor and subsequently lowering the
subfloor/framing structure in the area of the shower floor. Such engineered solations
reguire extensive work, are costlv and, i most cases, must be included i the design phase
of the house. For practical reasons, this excludes most remodels and retrofits.

{0013} As a result, conventional shower floor constructions, including the newer
“itegrated systems™ are taller (thicker) to provide support for the assembly or, in the case

of the nevwer “intcgrated svstems.” the drain,

Summary
{0014} In onc aspect, the invention is a combination for plumbing fixtares that inchudes a
substantially planar shower tray bonding clement and a prefabricated foam shower tray
sarrounding the planar bonding clement at the perimeter of the bonding clement,
{0015} In another aspect, the invention is a combination for plambing fixtures that
includes a substantially planar shower tray bonding disk on a fooring substrate and
surrounded by a prefabricated polymer foam shower tray on the floonng substrate and at
the circumference of the bonding disk. The disk includes an mterior nm that defines a
drain opening and a plurality of slotted openings for permitiing mortar to penetrate the
disk. The drain opening i the disk is postiioned al a drain ewtout in the flooring substeate.
[0016] In vet another aspect, the mvention 1s a method of building a tiled floor with a
drain. The method includes the steps of positionming a substantially plasar shower tray
bonding clement that defines a drain opening over a drain cutout in a flooring substrate,
nortaring the planar shower tray bonding element in position over the drain opening
cutout, and positioning a polymer foam shower tray on the same flooring substrate and in
sarrounding relationship to the perimeter of the planar shower tray bonding element.
0017} The foregoing and other objecls and advantages of the ivvention and the manner i
which the same are accomphished will become clearer based on the followmg detailed

deseription taken in conjunction with the accompanving drawings,
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Bref Descrption of the Drawines:

[0018] Figure | is a porspective view of the shower trayv bonding disk of the invention i
the context of a foam shower trav and a curb.

{0019} Figure 2 is a top plan view of the shower tray bonding disk.

{0020} Figure 3 is another perspective view of the shower tray bonding disk positioned
with a shower tray.

{0021} Figure 4 1s an eovironmental perspective view of portions of a shower
construction.

[0022] Figure 5 is the same covitonmental view as Figure 4, but with the added fower
subfloor portion (substrate).

{0023} Figare 6 is the same covironmental perspective view as Figures 4 and 3, with the
addition of the tile base matenial on a portion of the substrate.

{0024} Figure 71s another progressive view in the sequence of Figures 4-6 and iHustrates
the shower tray bonding disk in position over the plumbing,

J0025] Figure 8 15 a perspective view of the shower tray bonding disk in position with a

foam shower tray and a drain flange.

Petailed Description

{0026} The bonding flange support disk of the present mvention provides a reliable way to
provide solid support for a drain in relativel v thin assemblios, such as barrier-free shower
installations in wood-frame construction while compensating for the difference {(fypically
3/47) between the recessed subfloor of the shower footprint and the adjacent subfloor.
{0027} For purposes of ithustration and clarity, the invention hercin is descrbed 1n terms
of a floor for a bathroom shower. The skilled person will recognize, hovever, that the
mvention has advantages with respeet to other barier free enclosures where additional
thickness in the floor stractare can be disadvantageous,

[0028] Figure 1 15 a perspective view of the shower tray bonding element 20 which in
excmplary embodiments is in the shape of a disk. The disk 20 is positioned 1n context in
combination with a foam shower tray 21 and adjacent a shower curb 22, The disk shape 13
a convenient design choice rather than an absolute requirement. In the ilfustrated
cmbodument, and as is common for case of installation i some circumstances, the foam

shower tmy 21 is formed of two porlions connected by a joint 23, As those familiar with
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such installations arc well aware, the two-part construction helps permit the foam shower
tray to be positioned on the sebstrate after a drain fixture is already 1o place.

{0029} Figure 2 is a top plan view of the shower tray bonding disk 2{). The disk 20
defines a circumforential perimeter 24 and an interior nm 26 defines a drain opening 23,
1n the ilustrated embodiment, the rim 26 1s aftached 1o the remainder of the shower tray
boading disk 2€ by a plusality of ribs 27, For purposes of allowing thin set mortar to
penctrate, the shower tray bonding disk 20 includes a plurality of slotted operings 30. In
the illastrated embodiment, these include a plurality of arc-shaped slots and a plurality of
rectanguiar slots, but again these shapes are preferred choices rather than limitations.
{0030} In particular, when the disk 20 1s in position with a drain flange {e.g.. 45 in Figure
%), thin set mortar can easily be pushed into the openings 30 from the top sarface 1o
complate fill those openings, When the drain flange 45 1s pressed 1n from the top, the
mortar forms a boundary arca between the bottom surface of the drain flange and the
sabfloor 41 to provide optimmal bonding. Within the openings 30, the mortar forms vertical
columns that are capable of supporting high compressive loads. Additionally, any mortar
shrinkage 1s controlied by the width of the disk cell openings 30. I comparison, if thin st
nrortar alone were supporting the drin, nonnal mortar shirinkage would ocowr prinarily in
a vertical direction potentially causing the drain to tilt from a desired horizontal position.
Using the invention, the disk 20 helps keep the dramn in #8s sef postiion and limits any
mortar shrinkage to minimal lateral amounts within the opemumgs 30, Thus, although thin
set mortar docs not bond 1o the disk material per se, the mortar can bond through the disk
20 1o both the botlom of the dean flange 43 and the subfloor 41.

{0031} As background. "thin set mortar” refers to mortars that can be applied and that will
function in thewr intended manser in thickness oo the order of 0.23 inches {about 5 mm).
In addition to the traditional combination of water, Portland cement, lime and sand, thin
sol mortar typically mcludes a polymer added as an addibional component that increases
the adhesion, toughness, flexibility, tensile strength, and chemical resistance of the overall
composition. Representative polyvimer additives include ethyvlene vinyt acetates, polyvinyd
alcohol, and vartous fatex or epoxy compositions.

[0032] In the Hlustrated embodiment, the disk 20 includes raised portions 31 into which a
dram flange can nest; e.g. clement 45 in Figure 8. The ratsed portions 31 also carry clock

matks 28 that form a positioning svstem for the dramn flange 43 (Figure 8). The clock

¥ 43
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marks help posttion the drain opening either perpendicular or paralic] to any adjacent wall
so that tile can surround the drain while still being aligned with the walls.

{0033} The disk 20 can be formed of mrv material that has the requred structural strength
and that will avoid adverse reactions with anyv of the other materials tvpically used in
shower construction; ¢.g. the thin set mortar, the polymer tray, or the membranes (where
used). For a number of reasons, including strength, weight, and case of manafacture,
plastics (polymers) are quite effective and an appropnate plastic can be selected by
persons skilled i the art without undue experimentation. Thermoplastic polvmers suitable
for injection molding tend to be convenicnt, relatively mexpensive, and widely available.
Typical choices include (bt are not limited to) acryhie, nvlown, polvethviene,
polvpropyiene. polvstyrene, polvvinyi chlonde, PTFE, polvester, polyearbonate,
polvurethane and acrvlolaitrile butadiene stvrene (ABS).

{0034} Figare 315 another perspective view of the shower tray bonding disk again i the
context of the shower tray 21 and the joint 23 defining the two portions of the tray 21, In
tvpical modem shower construction, the shower tray 21 1s formed of polvmer foam with
expanded polystyviene foam being one useful (but not initing) choice. Polvmer foams are
typicalty made by adding a blowing agent and a nucleating agent to a polymer melt and
then using the blowing and nucleating agents to generate the foam. In the context of a tile
floor, the foam should be ngid (rather than compressible) and can be “closed cell” or
“open cell.” Accordingly the skalled person can seleet the foam and the foaming method
on that basis and without undoe experimentation. Polvurcthane 18 another exemplary
polymer often used to foam closed cell rigid foams.

[0035] The envivonmental views of Figures 4-8 ilastrate some of the specific advantages
of the invention. Figure 4 15 a perspective itlustration of a welatively typical modem
construction of the floor of the shower and its associated plumbing. Figure 4 1llustrates a
lower base substrate 32 underneath an engineered wood joist 33, These struetural
clements are also reforred to ag an "I+joist” or an I-beam. The joist 33 is fonmed from a
web 34 and respective flanges 35 and 36, The substrate 32 docs not need to be load-
beanng and In some circumstances can be the plasterboard ceiling of the next lower floor,
[0036] In general, such engineered wood joists have superior strength in selation to their
size and weight, and can carry heavier loads with less lumber then a dimensional solid
wood joist. Such engimecred joists are becoming more conunon in new constriction and

tend to eliminate problems {c.g., bowing, crowning, twisting. cupping, checking, splitting)

&
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associated with solid hamber joists. Such joists also have little or no shrinkage. Both the
web and the flange can be formed from laminated veneer, plywood, or eriented strand
board.

{0037} In order lo mamtain #s integnily, properties and advantages, however, an
cngineered wood joist must be kept intact. As a wesult, ttmming or cutting inte the joist to
provide or easg access to plumbing fixteres can have serious conseguences and violates
relevant building codes in most jurisdictions. As the figures illustrate, the invention helps
the plumber or tile contractor (or both) reduce the difficulty and complexity of their tasks
while keeping the joists mtact.

[0038] The 1-beam (and tvpically a plurality of I-beams) 33 carries a shower subfloor or
substrate 37. A portion of plumbing 40 is likewise illustrated adjacent the joist 33 and
between the shower subfloor 37 and the lower substrate 32, As the skalfed person will
appreciate. one of the advantages of the described structural systems is the capability to
attach a fixture {e.g., a drain) fo existing plumbing relatively easity while thereafter being
aligned with tife that s not vet laid when the fixture 1s installed.

{0039} A tvpical structuwre will also inchude smalier joists 38 perpendicuiar to the
engineered joist(s} 33, These smaller joists 38 are carried by hangers 42 that are fixed to
the web 34 of the enginecred joist 33 along with one or more reinforcing panels 39, For
purposes of itustrating the overall construction, the remforeing pancls 39 are shown
extending partially along the web 34, In most circumstances, however. one or more of the
pancis 39 will extend completely along and over the web 34,

0040} Figure 3 ilustrates the same structure environment, but with the addition of a
lowered subfloor portion 41, The lowered subfloor portion 41 1s attached to and sypported
by the eagincered joists 33 and the perpendicular joists 38, The lowered subfloor portion
41 also includes a cut out portion 43 for the eventual drain.

{0041} Figure 6 is the same environmental view as Figures 4 and 5, but showing the
additional presence of a tile base layer 44 on the subfloor 37,

{0042} Figure 7 1s another identical view, but with the addition (in partial cross sectional
and partial perspective manner) of the shower trav bonding disk 20 in position swrrounding
the drain cut out 43 and on the tower subfloor portion 41§,

{0043} Figure R dlustrates a completed structure with the exception of the final layver of
tile and the drain bardyare. In particular, Figure 8 illustrates a drain fange fixture 45

resting on the shower tray bonding disk 20. 1o exemplary embodimests. the maised portion
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31 on the shower tray bonding disk 20 conform to the size and shape of the drain flange
fixtare 45, As a result, the drain flange fixture 43 can be quickly and easily positioned on
the disk 20.

{0044} In the tlustrated embodment, the dramn flange fixture 45 meludes a depending
nipple structure 48 that provides an easy connection o the plumbing 40, Basic pipe
conncctions are well withia the knowledge of the skilled person. Basically, the depending
mipple 48 can be threaded or unthreaded and can accordingly be jomned to the remainder of
the plumbing 40 with a coupling or a threaded bushing or a ship threaded bushing
{including reducing versions of any of these).

[0045] Figure R also shows the foam shower tray 21 in position adjacent the shower tray
bonding disk 20 and likewise adjacent the remainder of the tile base laver 44,

{0046} Figure 8 also 1llustrates that the foam shower tray is inclined from the entry
position {designated at 46) entry to the dmin and from the lateral portion (designated at 47)
1o the dramn. As a fundamental advantage of the invention, the shower tray bonding disk
20 provides additional structural stability at the dramn. Without the shower tray bonding
disk, the foam shower tray 21 would have to be thicker at the dean which m tum would
require the tray (o be even thicker at the both the entrv position 46 and along the lateral
portion 47 i order 1o provide the necessary incline from the edge 1o the drain. With the
shower trav bonding disk 20 in place, the foam shower tray 21 can be thinner at all points,
and thus thinner at both the entry position 46 and along the lateral portion 47,

{0047} Additionally, in the absence of the shower tray bonding disk 20 of the invention,
the grout or mortar or both would have to be thicker at the drain fixture to support il
[0048] The shower tray disk 20 provides an overall case of construction asing the foam
shower trav system and likewise adds structural and construction convenienge for both
zero depth entry floors as well as shower floors that incorporate curbs.

{0049} A= a result, in another aspect, the invention is a method of building a tiled floor
with a drain. In this aspect, the method can include positioning a substantially planar
shower tray bonding clement that defines a drain opening over a drain cutout in a flooring
substrate, mortaring the planar shower trayv bonding element i position over the drain
opening cutout, and positioning a polymer foam shower tray on the same flooring
substrate and in surrounding relationship 1o the penimeter of the planar shower tray

bonding clement.
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0050} The method can also include the steps of mortaring the bonding ¢lement and the
shower tray In posifion using thin set mortar.

{0051} The method can further include inserting a drain bond flange fixture into the dran
cutout and over the planar bonding element with portions of the bond Hange fixture
overtving porlions of the planar bonding ¢lement surrounding the drain cutout in the
flooring substrate.

{0052} As a final or near final step, the method can include laving a oie floor over the
foam trayv and portions of the bond flange fixture.

{0053} In many circumstances, paticularty usmg such integrated materials and
techniques, the method can include adding a waterproofing membrane to the structural
combination. In many cases the membrane is positioned over the foam tray before laving
the tile floor. Membranes are available in sheet form, tvpically as vanations of nonwoven
fabrics. Examples include KERDI (Schulter Systems, L.P., Plattsburgh, NY 12901),
DUROCK (USG Corporation, Chicago, 1L 60661} and TRUGARD™ {Truco Solutions,
LLC, Alpharctta GA 30009). Alternativelv, membranes can be applied as viscous hiquids,
saspensions or shirties that cure mto the desired waterproofing layer. Examples mnclude
HYDRO BAN® (Lacticrete International Inc., Bethany, CT 06524 and REDGARD®R
{Cuostom Building produces, Inc., Seal Beach, CA 90740).

{0054} Finally {although not necessarily the final construction step), the method includes
connecting the drain bond flange fixture to & drain pipe below the flooring substrate.
{0055} In the drawings and specification there have been sct forth exemplary
embodiments of the invention, and although specific terms have been emploved, thev are
used 10 a generic and descriptive sense only and not for purposes of lisatation, the scope

of the invention being defined in the claims.
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Claims
{. A combmation for phunbmg fixtares comprising:
a substantially planar shower tray bonding element; and
a prefabricated foam shower tray surrounding said planar bonding element at the

penmeter of smd bonding clement.

2. A combination for plusabing fixtures according to Claim | wherein said shower

tray bonding clement defines a drain opening.

3. A combination for phumbing fixtares according to Clasm 1 wherein:
said shower tray bonding clement is a circular disk; and
said foam shower tray defines a circular openimg corresponding to the

cireumference of said disk.

4. A combination for plumbing fixtures according to Claim 2 wherein said planar

bonding clement includes an 1nterior rim that defines said drain opening.

5. A combination for plumbing fixtures according to Claim § wherein said planar

bonding clemeant inchides a plurality of slotted openings.

6. A combmation for plumbing fixtures according to Claim | wherein said planar
bonding element comprises a plurality of raised portions for fixing the position of

additional stractural elements on said bonding clement.

7. A combination for plumbing fixtures according to Clasm 1 wherein said
prefabricated foam shower tray comprizes a polvmer selected from polvstvrene and

polyurethane.
8. A combmation for plumbing fixtures according to Claim 6 further comprising a

bonding Hapge fixture resting in said bonding element at a position defined by said raiscd

portions.

HE
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9. A combmation for plumbmng fixtures according to Claim 6 further comprising

clock marks on said raised portions for orienting said disk 1y a desired position.

16, A combination for plumbing fixtures comprising:

a substantially planar shower trav bonding disk on a flooring substrate and
surrounded by a prefabricated polymer foam shower tray on said {looring substrate and at
the circumierence of said bonding disk;

said disk including an interior nm that defings a dram opening and a pluralgy of
slotted openings for permifting mortar to penctrate the disk; and

said drain opening i said disk being positioned at a drain cutout in said flooring

substrate.

1. A combination for phunbing fixtures according to Claim 19 further comprising

a drain bond flange fixture resting on said disk and in said drain opening.

12, A combination according to Claim 1§ farther comprising:
a plunbing drain pipe bencath said drain cutout; and

a connection between said bonding flange fixaure and said plumbing drain pipe.

13. A combination according o Claim 12 wherein said connector comprises a

depending connector on said bonding flange and a receiving connector on said drain pipe.

{4, A combination according to Claim 13 wherein said depending coanector is &
threaded nipple and said receiving connector is selected from the group consisting of slip

threaded bushings and threaded bushings.

13, A combination according o Claim 10 wherein said polvmer tray comprises

expanded polvstyrene foam.

16, A combination according to Claim 10 wherein said disk is selected from the
aroup consisting of acryvlic, nylon, polvethylene, polvpropylene, polvstyrene, polyvinyt
chloride, PTFE. polvester, polvearbonate. polvarcthane and acrvlolitnie butadiene

stvrene.

il
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17, A method of butlding & niled floor with a drain comprising:

positiomng a substantially planar shower tray bonding clement that defines a drain
opening over a drain cutout in a flooning substrate;

mortanng the planer shower tray bonding element 1n position over the dramn
opening cutout; and

positioning a polymer foam shower tray on the same flooring substrate and

sarrounding relationship to the perimeter of the planer shower tray bonding element.

18, A method of building a tiled floor according to Claim 17 and farther

conmprising mortaning the bonding element in position using thin set mortar.

19. A method of building a tiled floor according to Claim 18 and fusther

conprising mortaring the shower trav in position using thin set mortar.

20. A method of butlding a nled floor according to Claim 19 and further
comprising inserting a dram bond flange fixtare 1nto the drain cutout and over the planar
bonding element with portions of the bond flange fixtuwre overtving portions of the planar

bonding clement surrounding the dramm cutout in the floonng substrate.

21. A method of building a tiled floor according to Claim 20 and further

comprising laying a tile floor over the foam tray and portions of the bond flange fixture.

22, A method of building a tiled floor according to Claim 2§ comprising adding a

waterproofing membrane over the foam tray before laving the tile Soor,

23, A method according to Claim 19 comprising connecting the drain bond flange

fixture to a drain pipe below the flooring substrate.
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