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(57) ABSTRACT 

A prefabricated bathroom assembly and methods for its 
manufacture and installation are disclosed. For example, a 
prefabricated tub and/or shower assembly may be provided. 
In some embodiments, the prefabricated assembly may 
include at least a bathtub or a shower pan, tile Surround(s), 
and a ceiling. The prefabricated assembly may be constructed 
substantially entirely off-site relative to a construction site 
and shipped to the construction site, for example, in Substan 
tially a single piece. Finishing face trim for making a seam 
less transition from the prefabricated assembly to the adjoin 
ing walls and ceiling may also be provided. In other 
embodiments, at least partially prefabricated panels (e.g., 3 
wall panels and 1 ceiling panel), a tub or shower pan, the face 
trim, and/or other components may be shipped separately to 
the construction site for on-site assembly. 
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Fig. 16 
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PREFABRICATED BATHROOMASSEMBLY 
AND METHODS OF TS MANUFACTURE 

AND INSTALLATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a continuation-in-part of U.S. patent appli 
cation Ser. No. 1 1/473,651, filed Jun. 22, 2006, and claims 
priority to U.S. Provisional Patent Application No. 60/993, 
385, filed Sep. 11, 2007, the entire disclosures of which are 
hereby incorporated by reference herein in their entireties. 

FIELD OF THE INVENTION 

0002 Embodiments of the present invention relate to a 
prefabricated bathroom assembly and methods of its manu 
facture and installation. For example, Some embodiments of 
the present invention provide a tub and/or shower assembly at 
least partially prefabricated offsite relative to and methods of 
its manufacture and installation. 

BACKGROUND OF THE INVENTION 

0003 Presently, the on-site construction of bathrooms 
requires various craftsmen Such as general contractors, fram 
ers, carpenters, electricians, plumbers, plasterers, tilers, and 
painters to take turns performing their respective tasks. This 
inevitably results in excessive delay and slow turnaround 
times for the construction of such bathrooms. This also typi 
cally results in highlabor costs for bathroom construction due 
to the large number of parties involved in the construction 
process. 
0004 For example, the on-site construction of a bathroom 
in a new residential building typically begins once the under 
lying structure of the building has been completed. The 
underlying structure is typically formed of wood/metal and 
masonry or from concrete. First, the carpenters may move 
on-site to construct a frame for the bathroom, which may 
involve the erection of stud walls. Then, the plumbers and 
electricians may move on-site, one after the other, to run the 
water and drain pipes and to install the requisite wiring, 
electrical connections, and junction boxes. After the external 
walls have been erected, the plasterers/drywallers and tilers 
may move on-site to construct the internal walls and flooring. 
Subsequently, the carpenters may return to install doors, win 
dows, cabinets, and other fixtures. The plumbers and electri 
cians may then return to install utility and light fixtures. 
Lastly, the painters may arrive on-site. Of course, all of these 
operations must be coordinated and spaced in time to avoid 
interference on site. Because bathrooms require many trades 
to work in a confined space, it is common for delays of one 
trade to impact all the others thereby lengthening construc 
tion time. 
0005 Attempts have been made in the prior art to modu 
larize bathroom structures in order to allow for the construc 
tion of bathrooms offsite. For example, U.S. Pat. No. 5,438, 
713 relates to a “SEAMLESS BATHROOMMODULE FOR 
A MARINE VESSEL, in which the floors and walls are 
formed from a seamless, molded fiberglass structure that can 
be installed onto the deck of a marine vessel. The floor of this 
modular bathroom is approximately six inches above the 
deck, due to a drain assembly that protrudes from the bottom 
of the module. Another molded fiberglass bathroom is 
described in U.S. Pat. No. 5,903,937 for a “BATHROOM 
MODULE ACCESSIBLE TO WHEELED ASSEMBLIES. 
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This bathroom must be installed in a recessed well within the 
floor to prevent an entrant to the bathroom from encountering 
a significant step of about 3.5 to 4.5 inches or more, due to the 
floor Support members and drainage trough included in the 
design. 
0006 Practically, these prior modular bathrooms are not 
Suitable for use in structures, such as residential buildings, 
that are required to comply with the Americans with Disabili 
ties Act (ADA). Particularly, the ADA requires the bath 
room floor to be no more than /2 inch higher than the floor in 
the adjacent room so that the bathroom is accessible to, for 
example, wheelchairs. Any greater of a transition in floor 
height from room to room requires the installation of a ramp. 
It is also unfeasible from a construction perspective to use a 
modular bathroom that must be placed within a pre-formed 
recess in the building floor. Such a requirement complicates 
the construction of the building floor and is not cost effective. 
For example, for a poured concrete building floor, about 4 
inches or more of poured concrete must be added to a concrete 
slab so to allow the slab to accommodate the recess. Thus, any 
savings realized from the use of a such a modular bathroom is 
offset, at least in part, by the increase in material and labor 
costs involved in forming the required recess. The modular 
bathrooms noted above also are not readily customizable in 
terms of size and/or according to aesthetic taste due to their 
molded fiberglass design. 
0007. In view of the foregoing, it would be desirable to 
provide an improved prefabricated bathroom assembly and 
methods of its manufacture and installation, for example, for 
use in reducing the time required to install bathrooms in 
comparison to traditional on-site construction. 

SUMMARY OF THE INVENTION 

0008. The above and other objects and advantages of the 
present invention are provided in accordance with the prin 
ciples of the present invention described herein. Embodi 
ments of the present invention relate to a prefabricated bath 
room assembly and methods of its manufacture and 
installation. In a preferred embodiment, the bathroom assem 
bly includes at least some of the same or similar building 
materials (e.g., stud construction, tile finishing, wallpaper, 
floor-mounted toilets, bathtubs, etc.) traditionally used for 
on-site construction, in order to provide maximal aesthetic 
quality and comfort as well as the ability for a purchaser to 
customize the design. The bathroom assembly is preferably 
pre-fabricated substantially in its entirety off-site for delivery 
to the site in a single piece, and needing only fastening into 
place and connection to utilities at the site in order to com 
plete the installation. The prefabricated bathroom assemblies 
described herein may be particularly suited for installation in 
residences, commercial buildings, industrial buildings, orany 
other structures built on land. Nevertheless, it will be under 
stood that embodiments disclosed herein may also be used in 
marine applications (e.g., state rooms in cruise ships). In an 
embodiment, the prefabricated bathroom assembly may 
include a low-profile floor that complies with applicable pro 
visions of the Americans with Disabilities Act (ADA). 
0009. In an embodiment, a prefabricated bathroom assem 
bly is provided that is preferably substantially entirely pre 
fabricated off site for delivery to a construction site. The 
prefabricated bathroom includes a frame formed from a plu 
rality of studs. The frame may house at least one (e.g., all) of 
a toilet, shower, bathtub, and vanity. The prefabricated bath 
room assembly also includes a floor fixed to the frame, where 
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the floor includes a floor finishing material that is fixed to a top 
of a honeycomb composite. For example, the floor may 
include ceramic tile fixed to polypropylene or aluminum hon 
eycomb with an adhesive such as Bonstone T-2000 tile setting 
epOXy. 

0010. In another embodiment, a method for manufactur 
ing a floor of a prefabricated bathroom assembly is provided. 
Generally, tile or other floor finishing material is fixed to a 
honeycomb composite with an adhesive. Then, the combined 
structure of tile, adhesive, and honeycomb composite is 
exposed to ultraviolet light which may, for example, reduce 
cure time. 
0011. In yet another embodiment, a pre-engineered wall 
assembly is provided for use in the manufacture of a prefab 
ricated bathroom assembly. A wall assembly is said to be 
“pre-engineered when the studs (and optionally at least a 
portion of the wallboard) thereofare assembled together prior 
to the being fixed to the floor. The pre-engineered wall assem 
bly may be fixed to the floor material with, for example, an 
adhesive such as an acrylic adhesive manufactured by LORD, 
epoxy, construction adhesive or fasteners. The pre-engi 
neered wall-assembly may be manufactured through the use 
of a computer numerically controlled (“CNC) cutter (e.g., to 
ensure that the wall panels are cut to the correct size and 
shape). 
0012. In another embodiment, studs that are pre-formed 
(e.g., drilled) with holes are provided for use in manufactur 
ing a prefabricated bathroom assembly. The studs may be 
preformed with (i) fastener holes for making connections 
with other studs and/or fixtures, and/or (ii) pathways for 
plumbing and/or electrical connections. The locations of the 
holes may be determined during the design of the bathroom 
assembly. In an embodiment, load strength characteristics of 
the studs are maximized by pre-forming in the studs only the 
holes that are needed for a particular design of a prefabricated 
bathroom assembly. 
0013. In still another embodiment, a prefabricated bath 
room assembly is provided in which plumbing connections 
extend through the top and/or bottom of the assembly. For 
example, a prefabricated bathroom assembly having a floor 
mounted toilet (in contrast to a wall mounted toilet) may be 
provided. Once the prefabricated bathroom assembly arrives 
at a construction site, the prefabricated bathroom assembly 
may be connected to site-installed drain and vent stacks, a tub 
drain, a p-trap, a toilet flange, and/or a soil stack. 
0014. In another embodiment, a “top-down method is 
provided for installing in a multi-storied building a plurality 
of prefabricated bathroom assemblies that have plumbing 
connections extending through the top and/or bottom thereof. 
The prefabricated bathroom assembl(ies) at the top of the 
building are tied in to the building's plumbing utilities first, 
followed by the assembl(ies) in the floor immediately below, 
and so on until the last of the prefabricated bathroom assem 
blies (e.g., on the first floor) have been installed. After instal 
lation, the prefabricated bathroom assemblies are substan 
tially vertically aligned. 
0015. In yet another embodiment, a template is provided 
that models to scale the floor plan (or a portion thereof) of a 
prefabricated bathroom assembly. The template may be a 
Substantially planar material (e.g., paper, plastic, metal, or 
other suitable material). The template may include various 
cutouts (e.g., holes) or other markings that show the location 
(s) where the hole(s) in the building floor should be formed 
(e.g., drilled) in order to accommodate the prefabricated bath 
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room assembly. The template may be delivered to the con 
struction site well in advance of the arrival of the prefabri 
cated bathroom assembly, such as shortly after the design of 
the prefabricated bathroom assembly is finalized but before 
the completion of the assembly. 
0016. In another embodiment, a prefabricated bathroom 
assembly is fitted with a caster system that facilitates trans 
portation of the bathroom assembly and final placement of the 
bathroom assembly at the construction site. 
0017. In another embodiment, a prefabricated bathroom 
assembly is designed, at least in part, with Computer Aided 
Design (“CAD) technology. CAD can be used to design a 
prefabricated bathroom assembly down to even the smallest 
details, and may be useful for customizing the design for, for 
example, a particular living space and/or size tile(s) selected 
by a customer. In one embodiment, CAD design is used to 
map the placement of plumbing, electrical components (e.g., 
wires or conduits), Stud dimensions and connections, and/or 
other fixtures and connections. Such a mapping may be used 
to determine the exact cutting of wall panel materials such as 
gypsum board. In another embodiment, CAD design is used 
to map the layout of tiles on the floor and/or wall(s) of the 
prefabricated bathroom assembly. At least a portion of the 
CAD design may be automated. For example, one or more 
customized scripts may be created for automatically design 
ing the framing layout for wall panels based on input(s) 
representing the dimensions of the finished wall and/or for 
automatically mapping placement of the floor tiles based on 
inputs indicative of the floor dimensions, tile size, toilet 
placement, and/or tub placement. A library of plumbing and 
electrical fixtures may be provided that can be inserted into 
any design, thereby reducing design time. 
0018. In an embodiment, a prefabricated tub and/or 
shower assembly is provided that includes a rear wall panel, a 
first side wall panel, a second side wall panel, a ceiling panel, 
and a tub or a shower pan, where at least one of the first side 
wall panel and the second side wall panel includes at least one 
of a shower head and a tub spout. For example, the assembly 
may be substantially entirely fabricated offsite for delivery to 
the construction site. Alternatively, each of the rear wall 
panel, the first side wall panel, the second side wall panel, and 
the ceiling panel may be substantially entirely fabricated off 
site but delivered to the construction site separately for assem 
bly at the construction site. The ceiling panel may be remov 
able (e.g., via slidable engagement with the first and second 
side wall panels) from the assembly Subsequent to installation 
of the assembly at a construction site. 
0019. In some embodiments, a prefabricated tub and/or 
shower assembly is provided that includes face trim (e.g., 
formed from cultured marbled) for the first side wall panel, 
the second side wall panel, and the ceiling panel. The face 
trim may make a seamless transition from the assembly to the 
adjoining walls and ceiling at the construction site. 
0020. In some embodiments, one or more (e.g., all) of the 
rear wall panel, the first side wall panel, and the second side 
wall panel includes aframe, backerboard affixed to the frame, 
and a molded material (e.g., cultured marble) affixed to the 
backerboard with, for example, an adhesive. For example, in 
some embodiments, the backer board of one of the panels 
may include a male or female connector for mating with a 
corresponding female or male connector formed in another 
one of the panels. 
0021. In some embodiments, each of the first side wall 
panel and the second side wall panel is configured for 
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mechanical interlocking with the rear wall panel. For 
example, each mechanical interlock may be substantially 
water-tight Such that no caulking is necessary at the juncture 
between the panels. 
0022. In another embodiment, a prefabricated tub and/or 
shower assembly is provided that includes a rear wall panel, a 
first side wall panel, a second side wall panel, a ceiling panel, 
and a tub or a shower pan, where the tub or the shower pan is 
removable from the apparatus Subsequent to installation of 
the apparatus at a construction site. 
0023. Other features and advantages of embodiments of 
the present invention will be apparent from the detailed 
description, drawings, and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024 For a better understanding of the present invention, 
reference is made to the following description, taken in con 
junction with the accompanying drawings, in which like ref 
erence characters refer to like parts throughout, and in which: 
0025 FIGS. 1A and 1B show a prefabricated bathroom 
assembly and corresponding floorplan in accordance with an 
embodiment of the present invention; 
0026 FIG. 2 is a cross-sectional diagram of a low-profile 
floor of a prefabricated bathroom assembly in accordance 
with an embodiment of the present invention; 
0027 FIG.3 is a flowchart of illustrative stages involved in 
manufacturing a floor of a prefabricated bathroom assembly 
in accordance with an embodiment of the present invention; 
0028 FIG. 4 shows a process for manufacturing a prefab 
ricated bathroom assembly, including the stage of using an 
adhesive to fix a pre-engineered wall assembly to a floor 
material, in accordance with an embodiment of the present 
invention; 
0029 FIG. 5 shows a process for manufacturing a pre 
engineered wall assembly, including using an adhesive (and 
preferably other fasteners such as screws) to fix wallboard to 
stud(s), in accordance with an embodiment of the present 
invention; 
0030 FIGS. 6-8 show uses and applications of steel studs 
in the manufacture of prefabricated bathroom assemblies in 
accordance with various embodiments of the present inven 
tion; 
0031 FIGS. 9-11D show a prefabricated bathroom assem 
bly and top-down method of its installation in a multi-storied 
building in accordance with an embodiment of the present 
invention; 
0032 FIG. 12 shows an example of a template for use in 
pre-forming holes in a building floor for receiving plumbing 
connections for a prefabricated bathroom assembly in accor 
dance with an embodiment of the present invention; 
0033 FIG. 13 shows a prefabricated bathroom assembly 

fitted with a caster system that facilitates transportation and 
final placement of the bathroom assembly in accordance with 
an embodiment of the present invention; 
0034 FIG. 14 shows a view of a CAD-designed prefabri 
cated bathroom assembly in accordance with an embodiment 
of the present invention; 
0035 FIG. 15 shows a prefabricated tub and/or shower 
assembly according to some embodiments of the present 
invention; 
0036 FIG. 16 is a perspective view of the prefabricated 
tub and/or shower assembly of FIG. 15 showing the interlock 
ing of wall panels according to some embodiments of the 
present invention; 
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0037 FIGS. 17 and 18 are perspective views of the pre 
fabricated tub and/or shower assembly of FIG. 15 showing 
the interlocking and removal of a ceiling panel according to 
Some embodiments of the present invention; 
0038 FIG. 19 is a perspective view of the prefabricated 
tub and/or shower assembly of FIG. 15 showing the interlock 
ing and removal of a tub according to some embodiments of 
the present invention; 
0039 FIG. 20 is a photograph of an actual prefabricated 
tub and shower assembly manufactured according to some 
embodiments of the present invention; and 
0040 FIG. 21 is a photograph of an actual prefabricated 
shower assembly manufactured according to some embodi 
ments of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0041 FIG. 1A shows a prefabricated bathroom assembly 
in accordance with an embodiment of the present invention. 
The prefabricated bathroom assembly may built in compli 
ance with the floor plan shown in FIG. 1B and/or additional 
instructions such as information or customer preferences 
regarding the positioning of electrical connections and 
plumbing, design specifications (e.g., choices of fixtures and/ 
or tiles), and any other suitable instructions. The prefabri 
cated bathroom assembly may be framed with steel studs and 
finished with materials traditionally used in the on-site con 
struction of residential bathrooms (e.g., ceramic tiles, vani 
ties, wall paper, paint, etc.). Additionally, the prefabricated 
residential bathroom assembly may include all plumbing and 
electrical components necessary for hook up to utilities at the 
construction site, and may require only fastening into place 
and connection to the utilities at the site in order to complete 
the installation. Such a sturdy construction and aesthetic fin 
ish provide the look and feel of a bathroom that results from 
on-site construction, without the time delays and costs asso 
ciated therewith. For example, the present inventors have 
determined that a minimal crew (e.g., including about 5 mem 
bers) can install more than 90 of such prefabricated bath 
rooms within a new, multi-storied building in about 4 days, of 
course provided that such bathrooms are hoisted into place by 
a crane or other apparatus. Additional details regarding the 
design, manufacture, and installation of prefabricated bath 
room assemblies in accordance with embodiments of the 
present invention are described below. 
0042 FIG. 2 is a cross-sectional diagram of a low-profile 
floor of a prefabricated bathroom assembly in accordance 
with an embodiment of the present invention. This low-pro 
file design renders the prefabricated bathroom assembly par 
ticularly suitable for use in structures that are required to 
comply with the Americans with Disabilities Act. As shown, 
both the floor of the prefabricated bathroom and the floor of 
an adjacent room rest on the same concrete slab, which slab is 
preferably Substantially planar across the room-to-room tran 
sition. In other words, in a preferred embodiment, the con 
crete slab does not include a recess for receiving the prefab 
ricated bathroom assembly. The floor of the prefabricated 
bathroom assembly preferably includes a composite honey 
comb (e.g., a single, continuous piece of composite honey 
comb across the entire floor of the prefabricated bathroom) 
that may rest directly on top of the concrete slab. The honey 
comb (e.g., manufactured by NIDA-CORE) may be extruded 
to a required thickness (e.g., between about 0.5 and 1.5 
inches) and then laminated with a fiberglass skin to produce a 
single panel that matches the floor plan of the bathroom 
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assembly. The composite honeycomb sheet may be fixed to 
the concrete slab with a cementuous slurry or urethane based 
adhesive typically used in general construction. The present 
inventors have determined that composite honeycomb has 
Sufficient structural properties to Support a prefabricated 
bathroom assembly, such as the assembly shown in FIG. 1A, 
during transportation to a construction site and after installa 
tion of the prefabricated assembly. In a preferred embodi 
ment, the composite honeycomb includes a polypropylene 
honeycomb floor, which is waterproof and will not rust. In 
another embodiment, the composite honeycomb includes 
aluminum honeycomb. However, aluminum honeycomb may 
be a less desirable choice due to its propensity to rust over 
time. Ceramic tiling or other tiling or building material may 
be fixed on top of the honeycomb composite in order to finish 
the floor of the prefabricated bathroom assembly. A method 
for affixing tile to a honeycomb composite is described in 
greater detail below in connection with FIG. 3. The floor of 
the adjacent room may be finished with a carpet and pad, tiles, 
wood flooring, and/or any other Suitable flooring material. 
0043. In the example shown in FIG.2, the floor adjacent to 
the prefabricated bathroom floor is finished with a carpet and 
pad and has a height of about/2 inch. Thus, in order to comply 
with the ADA, the total height of the prefabricated bathroom 
floor must be less than or equal to 1 inch (i.e., no more than /2 
inch higher than the adjacent floor). As shown, the floor of the 
prefabricated bathroom assembly has a total height of about 
3/16 inches, including /2 inch for the honeycomb composite 
and 5/16 inch for ceramic tiling. Thus, compliance with this 
provision of the ADA is achieved. A stone threshold that has 
beveled edges and a height of 3/4 inch is also provided in the 
example of FIG. 2, which eases the transition from the pre 
fabricated bathroom floor to the adjacent floor, and vice versa. 
A beveled edge (or edges, as shown in FIG. 2) is required by 
the ADA for transitions in height from room to room of 
between /4 inch and /2 inch. No beveled edge is required a 
transition in height from room to room of less than (or equal 
to) /4 inch. 
0044) The example shown in FIG. 2 is only illustrative. In 
other scenarios, other materials and/or heights for (i) the 
flooring that is fixed to the top of the honeycomb composite 
and/or (ii) the adjacent floor may be present depending on, for 
example, customer preference. Alternatively or additionally, 
the height of the honeycomb composite can be adjusted. For 
example, based on changes to the heights of (i) and (ii) noted 
above, the height of the honeycomb composite can be 
increased to greater than /2 inch (e.g., up to 1.5 inches) as 
necessary to achieve a transition in height from room to room 
of less than or equal to /2 inch. A single sheet of honeycomb 
composite having the desired height may be used. Other 
embodiments are of course possible and are fully contem 
plated as being within the scope of the present invention. For 
example, two honeycomb sheets could be used in combina 
tion with another material. Such as concrete (e.g., a concrete 
layer or plywood sandwiched between the sheets of honey 
comb composite), to form the foundation upon which the 
material that finishes the prefabricated bathroom floor is 
fixed. 

0045 FIG.3 shows a method for manufacturing a floor of 
a prefabricated bathroom assembly in accordance with an 
embodiment of the present invention. At stage 302, tiles (e.g., 
ceramic or marble tiles) are cut to specification by automated 
equipment (e.g., a computer numerically controlled (“CNC) 
machine) and/or manually. For example, stage 302 may 
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involve the use of a computer-controlled cutter to cut the tiles 
that will surround a tub and/or a toilet. This may ensure a 
proper fit and reproducibility for modular construction, in a 
way that cannot be matched by traditional on-site construc 
tion. The tile cutting performed at stage 302 may be based, at 
least in part, on instructions that result from CAD design, 
which is described in greater detail below. In other embodi 
ments, a floor material other than tiles may be prepared at 
stage 302. At stage 304, the tiles may be fixed to the honey 
comb composite through the use of an adhesive such as, for 
example, Bonstone T-2000 tile setting epoxy adhesive or 
other adhesive. At stage 306, the combined structure of hon 
eycomb composite, adhesive, and tile may be cured with 
ultraviolet light (e.g., Infratech, High Intensity Heat Curing 
Lamp, 120V SRU-1615). Typically, the curing of tiles takes 
24 hours or more. However, the present inventors have deter 
mined that the use of ultraviolet light can reduce curing time 
to about 1 hour. This exposure of the combined structure to 
ultraviolet light may involve placing the structure in an ultra 
violet oven for 1 hour. 

0046 Additional features of various embodiments of the 
present invention will now be described. The following fea 
tures may be used alone or in combination with the features 
described above regarding a prefabricated bathroom assem 
bly with a low-profile floor. For example, in one embodiment, 
all (or any subset) of the features described in this application 
may be used in the construction and/or installation of a pre 
fabricated bathroom assembly. In another embodiment, a no 
floor prefabricated bathroom assembly may be provided that 
includes any or all of the features described below and that, in 
addition to requiring connection to utilities at a construction 
site, requires the on-site installation of a floor (e.g., tile). 
0047 FIG. 4 shows an embodiment in which pre-engi 
neered wall assembl(ies) are fixed to a floor material (e.g., one 
or more honeycomb composite sheets) during the manufac 
ture of a prefabricated bathroom assembly. A wall assembly is 
said to be “pre-engineered when the studs (and optionally at 
least a portion of the wallboard) thereof are assembled 
together prior to the being fixed to the floor. For example, the 
studs and/or wallboard (e.g., plywood, plasterboard, concrete 
wonderboard, or other planar wall finishing material) may be 
Substantially entirely pre-assembled through the use of a jig 
in order to ensure that the resulting wall assembly is square. 
Wallboard for the pre-engineered wall-assembly may be cut 
with a CNC cutter to ensure that the wallboard is cut to the 
correct size and shape. In one embodiment, the pre-engi 
neered wall assemblies are fixed to the floor material before 
the floor material is tiled (e.g., tiled using the method of FIG. 
3). Alternatively, the pre-engineered wall assemblies can be 
fixed to the floor material (e.g., to edg(es) of the floor mate 
rial) after at least a portion of the floor material has been tiled. 
In a preferred embodiment, the pre-engineered wall assem 
blies are fixed to the floor material with an adhesive, such as 
an acrylic adhesive manufactured by LORD (e.g., LORD 40 
Acrylic Adhesive) or other suitable adhesive and/or fasteners. 
The use of an adhesive to fix the wall assembl(ies) to the floor 
material may be particularly beneficial when the floor mate 
rial is so thin (e.g., about "/2 inch or less) that the use of 
fastenerS Such as screws could compromise its structural 
integrity. Alternatively or additionally, the pre-engineered 
wall assemblies may be fixed to the floor material with 
screws, nails, and/or other fasteners. 
0048 FIG. 5 shows an embodiment in which a pre-engi 
neered wall assembly is manufactured by fixing wallboard to 
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studs with an adhesive (e.g., OSI Sealants Inc PL400 Adhe 
sive). Other fasteners such as screws are also preferably used 
to fix the wallboard to the studs. The use of both an adhesive 
and another fastener to fix the wallboard to the studs strength 
ens the resulting prefabricated bathroom assembly for trans 
portation. The adhesive also prevents the fasteners from 
“backing out of the studs and protruding through the wall 
board. 

0049. In an embodiment, the prefabricated bathroom 
assembly is manufactured with studs (e.g., steel studs) that 
are pre-formed (e.g., pre-drilled) with (i) fastener holes for 
making connections with other studs and/or fixtures, and/or 
(ii) pathways for plumbing and/or electrical connections. The 
locations of the holes may be determined by a computer 
during a design process that involves, for example, CAD. In 
an embodiment, load strength characteristics of the studs are 
maximized by pre-punching in the studs only the holes that 
are needed for a particular design of a prefabricated bathroom 
assembly. For example, FIG. 6 shows an embodiment in 
which hole(s) are pre-formed to allow for the passage of 
plumbing line(s). As another example, FIG. 7 shows an 
embodiment in which hole(s) are pre-formed in the studs for 
fastening plumbing lines to the studs (e.g., to prevent or 
reduce the rattling of water pipes). Still another example, 
FIG. 8 shows an embodiment in which hole(s) are pre-formed 
in the studs for attaching a brace for a shower head and/or a 
tub spout to the studs. The embodiment of FIG. 8 may be 
particularly useful for prefabricated bathroom assemblies 
destined for hotels, as hotel customers may be particularly 
tough on plumbing fixtures. In other embodiments, fastener 
holes and/or pathways may be formed in the studs while or 
after the studs are being connected together. 
0050 FIG. 9 shows an embodiment of a prefabricated 
bathroom assembly in which plumbing connections extend 
through the top and/or bottom of the assembly. For example, 
a prefabricated bathroom assembly having a floor-mounted 
toilet (in contrast to a wall mounted toilet) may be delivered to 
a construction site. Once the prefabricated bathroom assem 
bly arrives at a construction site, the prefabricated bathroom 
assembly may be connected to site-installed drain and vent 
stacks, a tub drain, a p-trap, a toilet flange, and/or a soil stack. 
0051 FIGS. 10-11D show a “top-down” method for 
installing a plurality of prefabricated bathroom assemblies 
(e.g., of the type shown in FIG.9) in a multi-storied building 
in accordance with an embodiment of the present invention. 
As shown, the prefabricated bathroom assembl(ies) at the top 
of the building are tied in to the building's plumbing utilities 
first, followed by the assembl(ies) in the floor immediately 
below, and so on until the last of the prefabricated bathroom 
assemblies (e.g., on the first floor) have been installed. After 
installation, the prefabricated bathroom assemblies are sub 
stantially vertically aligned. 
0052 FIG. 10 also shows that various holes may be pre 
drilled in each building floor (e.g., a poured concrete slab or 
wood deck) prior to the installation of the prefabricated bath 
room assemblies. In an embodiment, this pre-drilling may be 
accomplished through the use of a template, which template 
may be delivered (or available for delivery) to the construc 
tion site well in advance of the arrival of the prefabricated 
bathroom assembl(ies) (e.g., shortly after the design of the 
prefabricated bathroom assembly is finalized but before the 
completion of the assembly). The template may be a Substan 
tially planar material (e.g., paper, plastic, metal, or other 
suitable material) that models the floor plan (or a portion 
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thereof) of a prefabricated bathroom assembly to scale. The 
template may include various cutouts (e.g., holes) or other 
markings that show the location(s) where the hole(s) in the 
building floor should be drilled in order to accommodate the 
prefabricated bathroom assembly. Following proper place 
ment of the template on the building floor (or a marking on the 
floor of the hole locations as indicated in the template), the 
holes can be drilled (or otherwise formed) in the building 
floor in the locations of the cut-outs or other markings. An 
example of such a template is shown in FIG. 12. It will be 
understood that the locations of the holes in the template of 
FIG. 12 are only illustrative and that such locations may vary 
from one design to another. The use of Such a template is 
equally applicable to the installation of a single prefabricated 
bathroom assembly. 
0053 FIG. 13 shows a prefabricated bathroom assembly 
fitted with a caster system that facilitates transportation (roll 
ing) of the bathroom assembly and final placement of the 
bathroom assembly at a construction site, in accordance with 
an embodiment of the present invention. Typically, the pre 
fabricated bathroom assembly is rolled from an off-site 
manufacturing plant onto a truck and, upon arrival at the 
construction site, from the truck onto a lifting basket (for use 
when a crane will lift the basket to an upper floor of a build 
ing) and from the lifting basket into proper position within the 
building. The caster system combines a roller mechanism 
with a vertical lift. The caster system may attach to the exte 
rior framing of the bathroom assembly. Once the bathroom 
assembly has been rolled into place, the vertical lift allows the 
bathroom to be lowered in the precise location. 
0054 FIG. 14 shows a view of a CAD-designed prefabri 
cated bathroom assembly in accordance with an embodiment 
of the present invention. As shown, CAD can be used to 
design a prefabricated bathroom assembly down to even the 
Smallest details. In one embodiment, CAD design is used to 
map the placement of plumbing, electrical components (e.g., 
wires or conduits), Stud dimensions and connections, and/or 
other fixtures and connections. Such a mapping may be used 
to determine the exact cutting of wall panel materials such as 
gypsum board. The CAD layout is transferred to a CNC cutter 
which cuts the panels to the correct size and shape. In another 
embodiment, CAD design is used to map the layout of tiles on 
the floor and/or wall(s) of the prefabricated bathroom assem 
bly. Such a mapping may efficiently plan (e.g., minimize) the 
number and dimensions of the cuts that are required in the 
tiles, which cuts may be performed, for example, automati 
cally by a computer-controlled cutter. The CAD design may 
be accomplished through the use of any suitable CAD com 
puting package. Such as the CAD software made commer 
cially readily available by SolidWorks Corporation. At least a 
portion of the CAD design may be automated, in that one or 
more customized scripts may be created for, for example, 
automatically designing the framing layout for wall panels 
upon input of for example, the dimensions of the finished 
wall. Alternatively or additionally, the mapping of floor tiles 
may be automated upon, for example, one or more inputs 
indicative of the floor dimensions, toilet placement, and/or 
tub placement. A library of plumbing and electrical fixtures 
may be provided that can be inserted into any design, thereby 
reducing design time. 
0055 FIG. 15 shows a prefabricated tub and/or shower 
assembly according to Some embodiments of the present 
invention. The prefabricated assembly may include at least 
Some of the same or similar building materials (e.g., stud 
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construction, bathtub or shower pan, etc.) traditionally used 
for on-site construction, in order to provide maximal aesthetic 
quality and comfort and/or the ability for a purchaser to 
customize the design. The prefabricated assembly may 
include bathtub or shower pan 1502, associated plumbing and 
fixtures 1504 (e.g., shower head, tub spout, and/or hot/cold 
water knob(s)), tile surround 1506, ceiling 1508, steel frame 
1510, moisture-resistant (“MR”) light fixture 1512, shower 
curtain rod 1514, and hold handle 1516. Tile surround 1506 
may be formed from cultured marble or other molded mate 
rial in Substantially continuous sheet(s), for example, three 
sheets, with one sheet for each of the back, left, and right wall 
panels described below in connection with FIG. 16. Each 
sheet of tile surround 1506 may mimic the appearance of tile 
and grout despite its continuous, molded characteristic. Each 
wall panel may include backer board 1518 (e.g., paperless, 
water resistant gypsum composite) on top of steel frame 
1510. Tile surround 1506 may be fixed to backerboard 1518 
with a suitable adhesive. In other embodiments, actual tiles 
and grout may be used. The prefabricated assembly may be 
particularly Suited for installation in residences, commercial 
buildings, industrial buildings, any other structure built on 
land, and/or in marine applications (e.g., state rooms in cruise 
ships). 
0056. In some embodiments, the tub and/or shower assem 
bly including some or all of components 1502–1518 and/or 
other components may be pre-fabricated Substantially 
entirely off-site for delivery to a construction site in substan 
tially a single piece, and needing only fastening into place and 
connection to utilities at the site in order to complete the 
installation. The assembly may be shipped to the construction 
site in a protective material including, for example, a plastic 
wrapping or coating. In some embodiments, finishing face 
trim 1520 (e.g., including separate top, left, and right pieces) 
may be provided (e.g., shipped detached from the prefabri 
cated assembly). Upon installation, face trim 1520 may make 
a seamless transition from the prefabricated assembly to the 
adjoining walls and ceiling. Face trim 1520 may be formed 
from, for example, cultured marble or other molded product 
and may be fixed in place with, for example, a suitable adhe 
sive. Each piece of face trim 1520 may be about 3/4x2 inches 
in thickness and width, respectively, although other thick 
nesses and widths may be provided. 
0057. In other embodiments, at least partially prefabri 
cated panels (e.g., 3 wall panels and 1 ceiling panel), the tub 
or shower pan, the finishing face trim, the steel frame (in one 
or more pieces), and/or other components may be shipped 
separately to the construction site for on-site assembly. 
0058 FIG. 16 is a perspective view of the prefabricated 
assembly of FIG. 15 that shows an interlocking feature of rear 
wall panel 1602 and right wall panel 1604 according to some 
embodiments of the present invention. The same or similar 
interlocking feature (e.g., finger interlocking mechanism 
with friction fit) may be provided for interlocking of the rear 
and left wall panels. As shown, wall panels 1604 and 1602 
may interlock via male and female connectors, respectively. 
For example, right wall panel 1604 may have an elongate 
projection 1606 (e.g., having a rectangular cross-section) that 
spans all or substantially all of the height of wall panel 1604. 
Rear wall panel 1602 may have a complimentary elongate 
groove 1608. As described above, the wall panels and/or other 
components of the assembly may be assembled prior to deliv 
ery of the assembly to a construction site, or may be shipped 
separately to the construction site for on-site assembly. Once 
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installed at the construction site, the panels may be capable of 
disassembly, for example, for replacement (e.g., with a Sub 
stantially identical replacement panel shipped from the 
manufacturer) and/or to allow access to structures located 
behind the panel(s) and/or other structures (e.g., the tub). The 
wall panels including the male/female connectors may be cut 
into backer board 1518 of FIG. 15 through the use of a 
computer numerically controlled (“CNC) cutter, which may 
ensure that the wall panels are cut to the correct size and shape 
with a high level of precision and accuracy. Tile Surrounds 
1506 and other cuts within components of the wall and ceiling 
panels may also be made by the CNC cutter with high preci 
sion and accuracy. 
0059. In some embodiments, due to the precision cutting 
(e.g., less than /8 inch tolerance) and tight fit of backerboard 
1518 and tile surrounds 1506 of the wall panels, a water-tight 
connection may be provided at the juncture of the wall panels 
with little or no caulking (e.g., less caulking than is used at the 
juncture between tiles in traditional on-site construction). In 
Some embodiments, caulking (ifany) may be provided only at 
the juncture of the wall panels with the tub. In some embodi 
ments, adhesive may be provided on the backside of tile 
surrounds 1506 that further ensures a water-tight connection 
between the wall panels and/or the tub. 
0060 FIGS. 17 and 18 are perspective views of the pre 
fabricated assembly of FIG. 15 that show an interlocking and 
removable ceiling panel 1702 according to some embodi 
ments of the present invention. The right side of ceiling panel 
1702 may include male projection 1704 configured to slid 
ably engage complimentary female groove 1706 of the right 
wall panel. The same or similar slidable connection may be 
provided between the left side of ceiling panel 1702 and the 
left wall panel. The rear side of ceiling panel 1702 may 
include projection(s) 1708 configured for receipt within com 
plimentary recesses or a continuous groove in the rear wall 
panel. Such a construction of the ceiling and wall panels may 
allow ceiling panel 1702 to be removed, for example, even 
after the tub and shower assembly is installed at a construc 
tion site. This may allow for access, for example, to a tub or 
shower located directly above the assembly (e.g., if there is a 
leak in that tub or shower). In some embodiments, ceiling 
panel 1702 may be removable from the rest of the tub and/or 
shower assembly subsequent to removal of the left and right 
face trim 1520, which may at least partially overlap ceiling 
panel 1702. Removal of ceiling panel 1702 may not be at all 
or only minimally destructive to the assembly. 
0061 FIG. 19 is a perspective view of the prefabricated 
assembly of FIG. 15 that shows an interlocking and remov 
able tub 1902 according to some embodiments of the present 
invention. As shown, tub 1902 may include projections 1904 
and 1906 configured for slidable engagement with corre 
sponding recesses in the backerboard of the left and right wall 
panels, respectively. In some embodiments, tub 1902 may be 
removable from the rest of the tub and shower assembly upon 
removal of the left and right face trim 1520 and tile surrounds 
1506. Removal of tub 1902 may not be at all or only mini 
mally destructive to the assembly. For embodiments that pro 
vide a prefabricated shower assembly, tub 1902 may be 
replaced with a removable shower pan having, for example, 
projections configured for slidable engagement with corre 
sponding recesses in the left and right wall panels. 
0062 FIG. 20 is a photograph of an actual prefabricated 
tub and shower assembly manufactured according the teach 
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ings set forth in connection with FIGS. 15-19, according to 
Some embodiments of the present invention. 
0063 FIG. 21 is a photograph of an actual prefabricated 
shower assembly manufactured according to Some embodi 
ments of the present invention. As shown, shower pan 2102 
has been provided in place of the tub in the assembly of FIG. 
20. Due to the lower profile of shower pan 2102, wall panels 
2104 (i.e., left, right, and rear wall panels in this embodiment) 
are prefabricated such that they extend further towards the 
floor for engagement with shower pan 2102. No tub spout is 
provided in the assembly of FIG. 21 and, in accordance with 
Some embodiments, shower (e.g., glass) doors 2106 are pro 
vided in place of the shower rod of the FIG. 20 assembly 
(alternatively, a shower rod may be provided in the shower 
assembly of FIG. 21). In accordance with some embodiments 
of the present invention, the construction of the FIG. 21 
shower assembly is the same or similar to the construction of 
the tub and shower assembly of FIG. 20 in all other respects. 

Other Embodiments 

0064. Thus it is seen that a prefabricated bathroom assem 
bly (e.g., tub and/or shower assembly) and methods for its 
manufacture and installation are provided. Although particu 
lar embodiments have been disclosed herein in detail, this has 
been done by way of example for purposes of illustration 
only, and is not intended to be limiting with respect to the 
Scope of the appended claims, which follow. In particular, it is 
contemplated by the inventors that various Substitutions, 
alterations, and modifications may be made without depart 
ing from the spirit and scope of the invention as defined by the 
claims. Other aspects, advantages, and modifications are con 
sidered to be within the scope of the following claims. The 
claims presented are representative of the inventions dis 
closed herein. Other, unclaimed inventions are also contem 
plated. The applicant reserves the right to pursue such inven 
tions in later claims. 
What is claimed is: 
1. An apparatus comprising: 
a rear wall panel; 
a first side wall panel; 
a second side wall panel; 
a ceiling panel; and 
a tub or a shower pan, 
wherein at least one of the first side wall panel and the 

second side wall panel comprises at least one of a shower 
head and a tub spout, and wherein the ceiling panel is 
removable from the apparatus Subsequent to installation 
of the apparatus at a construction site. 

2. The apparatus of claim 1, wherein the apparatus is Sub 
stantially entirely fabricated off site for delivery to the con 
struction site. 

3. The apparatus of claim 1, wherein each of the rear wall 
panel, the first side wall panel, the second side wall panel, and 
the ceiling panel is substantially entirely fabricated off site 
but delivered to the construction site separately for assembly 
at the construction site. 

4. The apparatus of claim 1, wherein the ceiling panel is 
slidably engageable with the first side wall panel and the 
second side wall panel. 

5. The apparatus of claim 1, further comprising face trim 
for the first side wall panel, the second side wall panel, and the 
ceiling panel. 

6. The apparatus of claim 5, wherein the face trim is formed 
from cultured marble. 
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7. The apparatus of claim 1, wherein one or more of the rear 
wall panel, the first side wall panel, and the second side wall 
panel comprises: 

a frame; 
backerboard affixed to the frame; and 
a molded material affixed to the backerboard. 
8. The apparatus of claim 7, wherein the molded material 

comprises cultured marble affixed to the backerboard with an 
adhesive. 

9. The apparatus of claim 7, wherein the backer board of 
one of the rear wall panel, the first side wall panel, and the 
second side wall panel comprises a male or female connector 
for mating with a corresponding female or male connector 
formed in another one of the rear wall panel, the first side wall 
panel, and the second side wall panel. 

10. The apparatus of claim 1, wherein each of the first side 
wall panel and the second side wall panel is configured for 
mechanical interlocking with the rear wall panel. 

11. The apparatus of claim 10, wherein each mechanical 
interlock between the first side wall panel and the rear wall 
panel, and between the second side wall panel and the rear 
wall panel, is substantially water-tight Such that no caulking is 
necessary at the juncture between the panels. 

12. An apparatus comprising: 
a rear wall panel; 
a first side wall panel; 
a second side wall panel; 
a ceiling panel; and 
a tub or shower pan, 
wherein at least one of the first side wall panel and the 

second side wall panel comprises at least one of a shower 
head and a tub spout, and wherein the tub or the shower 
pan is removable from the apparatus Subsequent to 
installation of the apparatus at a construction site. 

13. A method of manufacturing a tub and/or shower assem 
bly, the method comprising: 

at least partially fabricating the tub and/or shower assem 
bly offsite relative to a construction site for delivery to 
the construction site, said at least partially fabricating 
said assembly comprising: 
assembling a rear wall panel; 
assembling a first side wall panel; 
assembling a second side wall panel; and 
assembling a ceiling panel that is insertable to and 

removable from the assembly via slidable engage 
ment with the first side wall panel and the second side 
wall panel. 

14. The method of claim 13, further comprising attaching 
the rear wall panel, the first side wall panel, the second side 
wall panel, and the ceiling panel to one another off-site rela 
tive to the construction site. 

15. The method of claim 14, further comprising removing 
the ceiling panel from the assembly Subsequent to installation 
at the construction site. 

16. The method of claim 13, further comprising affixing 
face trim to edges of the first side wall panel, the second side 
wall panel, and the ceiling panel. 

17. The method of claim 13, wherein one or more of assem 
bling the rear wall panel, assembling the first side wall panel, 
and assembling the second side wall panel comprises: 

forming a frame; 
affixing backer board to the frame; and 
affixing a molded material to the backer board. 
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18. The method of claim 17, wherein affixing the molded 
material to the backer board comprises affixing cultured 
marble to the backerboard with an adhesive. 

19. The method of claim 17, further comprising: 
forming a male or female connector in the backerboard of 

one of the rear wall panel, the first side wall panel, and 
the second side wall panel, the male or female connector 
configured for mating with a corresponding female or 
male connector formed in another one of the rear wall 
panel, the first side wall panel, and the second side wall 
panel; and 

forming the corresponding female or male connector in the 
another one of the rear wall panel, the first side wall 
panel, and the second side wall panel. 

20. The method of claim 13, further comprising mechani 
cally interlocking each of the first side wall panel and the 
second side wall panel with the rear wall panel. 

21. The method of claim 13, wherein said mechanically 
interlocking comprises mechanically interlocking each of the 
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first side wall panel and the second side wall panel with the 
rear wall panel to form a water-tight connection Such that no 
caulking is necessary at the juncture between the panels. 

22. A method of manufacturing an assembly comprising a 
tub or a shower pan, the method comprising: 

at least partially fabricating the assembly offsite relative to 
a construction site for delivery to the construction site, 
said at least partially fabricating said assembly compris 
ing: 
assembling a rear wall panel; 
assembling a first side wall panel; 
assembling a second side wall panel; and 
assembling a ceiling panel, 
wherein the tub or the shower panis engageable with and 

removable from the assembly subsequent to installa 
tion of the assembly at a construction site. 

c c c c c 


