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(57) ABSTRACT 

A ?oor drain system includes a generally rectangular drain 
grate having a plurality of drain apertures, and a drain body, 
having a circular loWer portion de?ning an outlet and con?g 
ured to mate With an underdrain structure, and an upper 
portion de?ning an inlet con?gured to receive the drain grate 
in a frictional ?t. The drain body includes an integral grout 
rim surrounding the inlet, having a knife-tapered top edge, 
con?gured to reduce the visibility of the grout rim between 
the surrounding material and the grate. 
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FLOOR DRAIN 

PRIORITY CLAIM 

[0001] The present application claims priority from United 
States non-provisional patent application Ser. No. 11/716, 
851, ?led Mar. 12, 2007, Which claims priority from United 
States provisional patent application Ser. No. 60/781,512, 
?led on Mar. 10, 2006, both entitled FLOOR DRAIN. 

BACKGROUND 

[0002] 1. Field of the Invention 
[0003] The present invention relates generally to ?oor 
drains for tiled shoWers and the like. More particularly, the 
present invention relates to a rectangular ?oor drain With a 
?ush-?t drain grate and a knife edge rim. 
[0004] 2. RelatedArt 
[0005] Floor drains for shoWers and the like are most com 
monly circular in shape. Floor drain styles generally fall into 
tWo broad categories. The ?rst category is drains that have 
grates fabricated from thin metals. These can be referred to as 
“top-mounted” strainers. The thin top-mounted strainers 
alloW these to be set over top of the surrounding ?nished ?oor 
material. Finished ?ooring materials are grouted or caulked 
directly to and ?ush With the body of the drain, Which also 
supports the perimeter of the thin strainer from beloW. These 
strainers self-?nish, and do not require a surrounding grout 
rim. 

[0006] Another common category of drains incorporates 
grates that are “?ush-mounted”. These drains may have grates 
that are substantially thicker than top-mounted strainers. This 
drain style incorporates a grout rim that surrounds the grate 
and has an upper surface that is generally coplanar With the 
top surface of the grate. Flush-mounted drains are typically 
engineered With a controlled amount of clearance betWeen 
the grate and the grout rim to alloW for removal of the grate. 
This design also incorporates structure supporting the grate 
from beloW. The outer perimeter of the grout rim is bonded to 
the surrounding ?nished ?oor material With tile grout or 
caulking at installation. 
[0007] Commonly constructed from stamped stainless 
steel or brass sheet material, top-mounted grates often incor 
porate snap features that alloW them to be held in place 
Without the use of screWs. These may appear to be easy to 
remove Without tools, but are often quite dif?cult to remove. 
Commonly available tools, i.e. a screW driver, do not 
adequately function as a removal tool. Due to their thin cross 
sectional thickness, top-mounted drain grates are often not 
capable of supporting a substantial amount of Weight, and are 
often observed having been deformed as a result. This style is 
not a good candidate for a square con?guration because 
exposed comers are likely to become a haZard to bare feet. 
Should the grate become deformed, this problem becomes 
Worse. 

[0008] Floor drains With ?ush-mounted grates are com 
monly available With grout rim features that are formed from 
the same metal as the grate, or by a portion of the drain body 
that is alloWed to be exposed. Both of these approaches have 
inherent design problems. Those designs that alloW the drain 
body to be exposed are limited to having an aesthetically 
incompatible visual element surrounding the grate. The 
nature of grout rims is that they are a portion of the drain 
structure that are designed to be bonded into the ?nished ?oor 
installation, and cannot be removed. 
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[0009] There is a groWing trend Within the plumbing ?x 
tures market to offer consumers a Wider selection of metal 
?nish styles and colors. The market is becoming much more 
design-conscious. Plumbing ?xtures are noW available in 
often more delicate patina ?nishes. Whereas the choices used 
to be limited to brass and chrome, noW colors and ?nishes 
such as aged peWter, brushed nickel, oil rubbed bronZe, gun 
metal black, antique copper and others have become popular 
and Widely available. 
[0010] This greater variety of colors and ?nishes raises 
maintenance concerns. Because of the harsh nature of chemi 
cals that are used to remove Water deposits, mold and other 
common conditions, delicate patina surfaces cannot be 
exposed to such substances Without becoming visually 
altered. This is especially the case for shoWer ?oor drains 
Which are in contact With such chemicals for a much longer 
duration than ?xtures mounted to vertical surfaces, for 
example. Additionally, because of their delicate surface ?n 
ish, such drains cannot incorporate a matching grout rim that 
has any kind of delicate surface patina Without a substantial 
risk of damage from maintenance procedures and chemicals. 
The likelihood that these Would exhibit any durability is ques 
tionable. Additionally, screWs that are frequently used to 
secure the grate are dif?cult and time consuming to remove. 
Moreover, sharp burrs can easily form on brass and stainless 
screW heads from repeated use, and screWs can be dropped 
and become lost doWn the drain if care is not taken. 

SUMMARY 

[0011] It has been recogniZed that it Wouldbe advantageous 
to develop a ?oor drain having a grate that is simpler to 
remove and maintain. 
[0012] It has also been recogniZed that it Would be advan 
tageous to have a ?oor drain Which is easy to set and does not 
include an unsightly grout rim. 
[0013] It has also been recogniZed that it Would be advan 
tageous to have a ?oor drain With a drain grate that is easily 
removable and can be constructed of a greater variety of 
materials for alloWing a Wider range of decorative appear 
ance. 

[0014] In accordance With one embodiment thereof, the 
present invention provides a ?oor drain, including a drain 
body, a generally rectangular drain grate supported by the 
drain body and having a plurality of drain openings, and a 
grout rim supported by the drain body and surrounding the 
drain grate. The drain body includes a generally rectangular 
upper portion de?ning an inlet aperture, and a circular loWer 
portion de?ning an outlet in ?uid communication With the 
inlet aperture, the loWer portion being con?gured to intercon 
nect to an underdrain structure. The grout rim has an outside 
surface having interlocking structure con?gured to interlock 
With surrounding materials, and a sharply tapered top edge, 
con?gured to reduce the visibility of the grout rim betWeen 
the surrounding material and the grate. 
[0015] In accordance With another aspect thereof, the 
invention provides a ?oor drain, including a drain body, a 
generally rectangular drain grate supported by the drain body, 
and a grout rim supported by the drain body and surrounding 
the drain grate. The drain body includes a generally rectan 
gular upper portion de?ning an inlet aperture, and a circular 
loWer portion de?ning an outlet in ?uid communication With 
the inlet aperture, the loWer portion being con?gured to inter 
connect to an underdrain structure. The drain grate includes a 
plurality of drain openings and a plurality of doWnWardly 
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oriented mounting posts con?gured to insert into receiving 
holes in the drain body With an interference ?t, Whereby the 
drain grate is removably secured to the drain body. 
[0016] In accordance With yet another aspect thereof, the 
invention provides a ?oor drain assembly, including a drain 
body having an outlet, a generally rectangular drain grate 
supported by the drain body and having a plurality of drain 
openings, a grout rim supported by the drain body and sur 
rounding the drain grate, and an underdrain inlet attached to 
the outlet of the drain body. The drain body includes a gen 
erally rectangular upper portion de?ning an inlet aperture, 
and a circular loWer portion de?ning an outlet in ?uid com 
munication With the inlet aperture, the loWer portion having 
helical threads con?gured to threadedly interconnect With 
corresponding helical threads of an underdrain structure, 
Whereby a height of the inlet can be adjusted by rotating the 
drain body about a central axis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Additional features and advantages of the invention 
Will be apparent from the detailed description Which folloWs, 
taken in conjunction With the accompanying draWings, Which 
together illustrate, by Way of example, features of the inven 
tion, and Wherein: 
[0018] FIG. 1 is a perspective vieW of one embodiment of a 
?oor drain in accordance With the present invention; 
[0019] FIG. 2 is a top vieW of the ?oor drain of FIG. 1, 
shoWing the drain grate; 
[0020] FIG. 3 is a side vieW of the ?oor drain of FIG. 1; 
[0021] FIG. 4 is a bottom vieW ofthe ?oor drain ofFIG. 1; 
[0022] FIG. 5 is an exploded perspective vieW of the ?oor 
drain of FIG. 1, shoWing the drain grate, grout rim, and drain 
body; 
[0023] FIG. 6 is a partial cross-sectional perspective vieW 
of the assembled ?oor drain; 
[0024] FIG. 7 is a side, cross-sectional vieW ofa complete 
installation of the ?oor drain of FIG. 1 in a shoWer ?oor 
assembly, and a drain grate removal tool; 
[0025] FIG. 8 is a partial perspective vieW of an alternative 
embodiment of a drain body of a ?oor drain assembly in 
accordance With the present disclosure; 
[0026] FIGS. 9A and 9B are perspective vieWs of an alter 
native embodiment of a drain grate removal tool; 
[0027] FIG. 10 is a perspective vieW of a ?oor drain assem 
bly Without a drain grate, shoWing one embodiment of a cover 
cap con?gured for use during installation of a ?oor drain 
assembly; 
[0028] FIG. 11 is a perspective vieW of another embodi 
ment of a drain body in accordance With the present disclo 
sure; 
[0029] FIG. 12 is a cross-sectional perspective vieW of the 
drain body of FIG. 11; 
[0030] FIG. 13 is a perspective vieW of an embodiment of a 
metal-clad polymer drain grate and grate removal tool; 
[0031] FIG. 14 is a perspective vieW of a thin-set tray that 
incorporates many features of the ?oor drain With knife edge 
in applications Where a friction-?t grate is desired Without 
using the drain body having the knife edge. 

DETAILED DESCRIPTION 

[0032] Reference Will noW be made to exemplary embodi 
ments illustrated in the draWings, and speci?c language Will 
be used herein to describe the same. It Will nevertheless be 
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understood that no limitation of the scope of the invention is 
thereby intended. Alterations and further modi?cations of the 
inventive features illustrated herein, and additional applica 
tions of the principles of the inventions as illustrated herein, 
Which Would occur to one skilled in the relevant art and 
having possession of this disclosure, are to be considered 
Within the scope of the invention. 
[0033] To address some of the problems With existing ?oor 
drain structures, the inventor has developed an easily remov 
able drain grate that can include a desired delicate ?nish, 
surrounded by a minimal grout rim that is nearly invisible to 
the eye. When cleaning or maintenance is to be performed the 
grate can be quickly and easily removed to a place Where care 
can be taken to clean it While preserving its designer ?nish. 
The design does not use screWs to secure the grate, Which 
avoids the dif?culty and time required to remove them, and 
Which can drop and become lost doWn the drain if care is not 
taken. The design also avoids sharp burrs that can easily form 
on brass and stainless steel screW heads from repeated use. 

[0034] One embodiment of a ?oor drain device in accor 
dance With the present invention is shoWn in FIGS. 1-6. The 
drain device 10 comprises three main parts: a drain body 12, 
a grout rim 14, and a grate 16. The drain body includes an 
upWardly open square top portion 18, With a doWnWardly 
extending circular threaded stem 20, and a tapered transition 
section 22 therebetWeen. The drain body as shoWn is a single 
integral piece of material, though it Will be apparent that the 
body could also be assembled from multiple pieces. A variety 
of materials can be used for the drain body, including polymer 
materials such as ABS, PVC, etc. Other materials can also be 
used. The drain body can be injection molded, or produced by 
other methods. While the top portion of the drain body as 
shoWn in the ?gures is square in shape, other shapes can also 
be used in accordance With the invention, such as rectangular, 
round, hexagonal, etc. 
[0035] The grout rim 14 is supported on a shoulder 24 of the 
top portion 18 of the drain body 12. The shoulder can be 
designed to provide three positive points of contact With the 
grout rim along each side of the drain body. This helps to 
ensure that the grout rim is level and rests ?rmly against the 
shoulder, to compensate for possible irregularities in the line 
and level of the grout rim that are a result of the casting and 
trimming process. As shoWn in FIG. 5, the grout rim can 
include a Wedge-shaped locking tab 26, Which interlocks With 
interlocking notches 28 disposed in the outer rim 30 of the top 
portion of the drain body. This interlocking con?guration 
alloWs the grout rim to snap ?t onto the top portion of the drain 
body With a tight, secure ?t. The grout rim 14 can be of metal 
or other suitably strong material, and can be a single integral 
piece (eg a single metal casting), or can be an assembly of 
multiple pieces. The single piece con?guration is believed to 
have greater strength and to simplify assembly. 
[0036] The top edge 32 of the grout rim 14 is tapered to a 
very narroW edge, almost a knife edge, so that When the ?oor 
drain is installed With grout packed therearound, the grout rim 
becomes barely visible. The thickness of the top edge can 
vary. In one embodiment, the inventor has used a grout rim 
having a top edge having a thickness of from about 0.01 to 
0.04 inches. The thickness of the top edge can also be in the 
range of about 0.01 to 0.03 inches. Additionally, the top edge 
can be con?gured With a radius. In one embodiment, the 
inventor has provided a radius equal to about half the thick 
ness of the grout rim at top (eg about 0.005 inches) on the 
outside of the top edge (i.e. the side facing aWay from the 
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inlet). Providing a radius only on the outside edge of the grout 
rim helps transition from the surrounding grout to the rim, and 
also maintains a square surface on the inside to match With the 
drain grate. To facilitate removal of the grout rim from a mold, 
the sides of the grout rim (both inside and outside) can be 
tapered at a slight angle of, eg 1 to 3 degrees. The outside 
edge of the drain grate (45 in FIG. 5) can be provided With a 
corresponding taper to enhance the ?t betWeen the grate and 
the inside face of the grout rim. The grout rim can be of a 
neutral color, so that it blends into its surroundings and 
becomes practically unnoticeable. 
[0037] A cross-sectional vieW of the ?oor drain installed in 
a shoWer or the like is provided in FIG. 7. The outer faces of 
the grout rim are con?gured to provide a positive lock With the 
grout or other material that is packed around the drain, so that 
the rim is prevented from moving up or doWn With respect to 
the surrounding structure. Particularly, the grout rim includes 
an outside shoulder 34 and an inWardly tapered upper face 36 
that interlock With the surrounding material to hold the rim in 
place and prevent upWard movement of the rim relative to the 
surrounding grout. The grout rim also includes a loWer 
tapered face 38 that helps prevent doWnWard movement of the 
rim. These features interlock With the material surrounding 
the drain to hold it in its proper elevational position. 
[0038] The grout rim 14 has a height that makes it taller 
than the outer rim 30 of the drain body 12, so that the top edge 
32 of the grout rim extends above the top portion 18 of the 
drain body When the grout rim is installed on the shoulder 24. 
This upper portion of the grout rim is con?gured to surround 
the drain grate 16. The drain grate comprises a substantially 
planar piece of material With a plurality of drainage holes 40 
formed in it. The drain grate can be of metal, such as brass, 
bronZe, Zinc, stainless steel, aluminum, or other suitable 
material. The grate can also be surface treated such as With a 
coating, plating, or chemical ?nish to provide a desired color, 
shine or patina. For example, the inventor has used a nickel 
plated Zinc drain grate. Other platings can also be used, such 
as chrome and copper. The drain grate is supported by the top 
edge 42 of the upper portion of the drain body. 
[0039] Unlike most ?oor drain devices, the drain grate 16 of 
this ?oor drain 10 is not attached With screWs or other fasten 
ers, but is removably inserted onto the drain body 12 With an 
interference ?t. Alignment of the grate With the drain body is 
assisted by the grout rim 14, Which surrounds the grate. Addi 
tionally, the drain grate includes a plurality of mounting posts 
44, in this case one mounting post at each of the four corners, 
Which extend doWnWardly from the plane of the grate and are 
con?gured to insert into corresponding grate mounting holes 
46 in the drain body. The grate mounting holes can have a 
slightly tapering diameter that gradually diminishes in siZe, 
so that When the mounting posts are inserted into the mount 
ing holes, they Will naturally reach a position at Which friction 
betWeen the posts and the sides of the holes holds the grate 
structure to the drain body With an interference ?t. The 
mounting posts can also have a mating angle to their outer 
surfaces to match the taper of the mounting holes. In addition 
to attaching the grate to the draining body, the mounting posts 
also align the grate With the draining body and the grout rim, 
so that the gap surrounding the grate is substantially uniform 
on all sides. 

[0040] This interference ?t con?guration makes it easy to 
remove the drain grate 16 Whenever desired, and avoids the 
use of small fasteners that can become lost doWn the drain 
When removed. ShoWn in FIG. 7 is one embodiment of a grate 
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removal tool 48 that can be used to remove the grate from the 
drain assembly. This grate removal tool comprises a stiff, 
springy Wire having a central handle portion 49 and tWo leg 
portions 50 that descend from the handle portion, With a hook 
52 at the distal end of each leg portion. To remove the grate, 
the user holds the grate removal tool by the handle portion, 
and pushes the tWo hooks doWnWardly into tWo of the drain 
age holes 40 in the grate. When the hooks are pushed into the 
holes, the spring nature of the grate removal tool causes the 
free ends of the hook to bear against the underside of the grate. 
The user can then remove the grate by simply pulling 
upWardly on the tool. 

[0041] An alternative embodiment of a grate removal tool 
148 is shoWn in FIGS. 9A and 9B. This grate removal tool 
comprises a Wire having a central handle portion 149 and tWo 
leg portions 150 that descend from the handle portion, With a 
hook 152 at the distal end of each leg portion. As can be seen 
in the ?gures, the hooks are oriented out of the plane of the 
removal tool. Further, one hook 15211 is oriented in one direc 
tion, While the other hook 152!) is oriented in roughly the 
opposite direction. To remove the grate With this tool, the user 
holds the grate removal tool by the handle portion, and inserts 
the tWo hooks doWnWardly into tWo of the drainage holes in 
the grate using a pivoting motion. That is, a user holds the 
removal tool at an angle (i.e. not perpendicular) relative to the 
drain grate to insert one hook into a ?rst hole, then rotates the 
tool to an opposite angle to insert the second hook into a 
second hole, essentially Weaving the hooks into tWo of the 
grate holes. When the hooks are inserted into the holes, the 
free ends of the hook bear against the underside of the grate, 
alloWing the user to remove the grate by pulling upWardly on 
the tool. 
[0042] Easy removal of the grate 16 is advantageous for in 
many Ways. It is helpful for cleaning. For example, harsh 
abrasive cleansers that are often used to clean a shoWer ?oor 
or other surface around a drain can damage the drain grate. If 
the grate can be easily removed for cleaning, this can alloW a 
Wider variety of more delicate materials or materials With 
more delicate surface ?nishes to be used for grates. Easy 
removal of the grate is also advantageous from a decorative or 
maintenance standpoint. If one desires to replace a grate With 
a different color, material or style, for example, or a neW grate 
is needed, this is a simple matter of removing one grate and 
replacing it With another. Easy removal of the grate is also 
advantageous in preparation for clearing clogs With a pipe 
snake or other device, and can also help avoid damage to the 
material of the grate or its ?nish from harsh clog dissolving or 
drain clearing chemicals. 
[0043] Referring back to FIG. 5, the drain body can also 
include a group of set screW holes 54 Which can be used for 
inserting a set screW 56 to assist in leveling the grate. When in 
place, the tops of these screWs support the bottom of the grate, 
and by turning the screW a user can raise or loWer the top of the 
screW to help maintain the level of the grate. This can be 
desirable Where the grate is not exactly ?at. It is to be under 
stood that the embodiment shoWn in FIG. 5 can also be used 
Without the set screWs. 

[0044] An alternative embodiment of a drain body 112 is 
shoWn in FIG. 8. In this embodiment the grate mounting holes 
146 (into Which the grate mounting posts of the grate insert) 
each include a relief slot 148 de?ned by side Walls 154. The 
relief slot can serve at least tWo functions. First, it increases 
the ?exibility of the grate mounting hole, Which can be desir 
able for the interference ?t of the grate mounting posts. If 
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there are slight variations in the relative siZe or shape of the 
mounting holes and/ or the grate mounting posts (due to 
manufacturing variations, for example), the increased ?ex 
ibility of the mounting holes can alloW greater tolerance for 
these variations. Additionally, the relief slots can provide an 
avenue for promoting removal of debris, such as sand, grout, 
etc., that might enter the mounting holes during construction 
or at other times. With a blind hole, debris can become 
trapped in the hole, and can thus hinder the ?t of the drain 
grate into mounting holes, and can also cause a change in 
elevation or tilt of the drain grate, potentially exposing sharp 
edges or causing other undesirable conditions. 
[0045] The threaded stem 20 of the drain body 12 is con 
?gured to screW into an underdrain ?xture 58, shoWn in the 
cross-sectional vieW of FIG. 7. This drain structure is typical 
of shoWers, but is only representative of the type of structure 
With Which the invention is compatible. The outside threads 
60 of the stem intermesh With the inside threads 62 of the 
underdrain ?xture to alloW precise adjustment of the height of 
the top of the ?oor drain. To raise or loWer the top of the ?oor 
drain, a user simply rotates the drain structure about its axial 
centerline 64. 

[0046] The underdrain ?xture 58 is typically attached to a 
Waterproof membrane 66, Which has a ?at bottom surface 68 
that is to be supported on a building sub?oor, and a sloped top 
surface 70 that is con?gured to promote drainage toWard the 
drain. Finished ?oor material 72, such as ceramic tile, porce 
lain, or the like, is a?ixed to the top surface of the mortar bed 
using thinset mortar 74 or other suitable material. Once the 
drain is adjusted to the proper height, the grout is packed in 
around it to eliminate any voids. Then, When the ?oor surface 
material is in place, grout is also packed around the grout rim 
14 to provide a secure construction. 

[0047] FIG. 10 is a perspective vieW of an embodiment of a 
cover cap or plug 116 con?gured for use during installation of 
a ?oor drain assembly in accordance With the present disclo 
sure. The cover cap is con?gured similar to a drain grate (16 
in FIG. 1) and includes mounting posts 144 that are posi 
tioned to ?t into the mounting holes 46 in the drain body 12 
With an interference ?t, in a manner similar to the installation 
of the drain grate (16 in FIG. 5). The cover cap serves several 
functions. During installation of the drain assembly and con 
struction of the surrounding ?oor, the cap can be temporarily 
inserted into the drain inlet opening instead of a drain grate. 
This protects the drain grate from possible damage during 
construction. Additionally, because the top surface 140 of the 
cap does not include any openings, the cover cap prevents 
sand, grout, or other construction debris from falling into the 
drain or becoming lodged in the grate mounting holes or other 
portions of the drain during construction. 
[0048] Additionally, the cover cap or plug 116 helps main 
tain the shape and integrity of the grout rim 14 during con 
struction. Because the grout rim tapers to a relatively sharp 
top edge 32, the grout rim can be quite thin and ?exible and 
susceptible to damage during construction of the surrounding 
?oor. The cover cap can be designed to have a very tight ?t 
With the grout rim (e.g. having a much tighter ?t than is 
intended for the drain grate) so as to provide positive 
mechanical support of the grout rim during construction, to 
prevent the rim from being bent, damaged, etc. The cover cap 
can be made of resilient polymer materials, such as polypro 
pylene, etc. The top of the cover cap can be smooth, so as not 
to interfere With screening of the surrounding ?oor. To 
remove the cover cap, a user can cut it With a blade and 
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remove it in pieces, or drive a screW into the cap and pull the 
cap out of the drain body While gripping the screW. Other 
removal methods can also be employed. 
[0049] ShoWn in FIGS. 11 and 12 are perspective and cross 
sectional vieWs of another embodiment of a drain body 200 in 
accordance With the present disclosure. This drain body 200 
is a one piece unit, having a generally rectangular upper 
portion 202 de?ning an inlet, and a circular loWer portion 204 
de?ning an outlet and being con?gured to mate With an 
underdrain structure (eg like that shoWn in FIG. 7). As With 
the embodiments described above, the loWer portion of the 
drain body includes helical threads 206 for connection to the 
underdrain, alloWing the height of the drain inlet to be 
adjusted by rotating the drain body. The drain body can be of 
an injection-molded polymer, alloWing it to be strong and 
lightWeight. 
[0050] The inlet portion 202 of the drain body 200 includes 
a shoulder 208 on its inner perimeter, for supporting a drain 
grate. Surrounding the shoulder is a knife edge grout rim 210 
that is integral With the drain body, rather than being a sepa 
rate grout rim piece. The inner surface 212 of the grout rim 
includes 90 degree ?lleted corners 214 to contact the corners 
of the grate. This con?guration helps reduce binding of the 
grate and also alloWs for a greater selection of grate con?gu 
rations. The drain body can also include a step or recess 216 
in the boWl ?oor 218, Which can alloW for the inclusion of a 
hair trap device (not shoWn). 
[0051] As With other embodiments discussed above, the 
knife edge grout rim 210 provides a sharp termination (eg 
from about 0.01" to about 0.005" Width) at the top edge of the 
drain body 200, to reduce visibility of the drain body. When a 
drain grate is inserted into the inlet portion 202 and supported 
by the shoulder 208, friction betWeen the grout rim 210 and 
the drain grate holds the grate in place. At the same time, the 
edges of the drain grate provide lateral support for the knife 
edge as its thickness tapers toWard the top. The outer sides 
220 of the inlet portion of the drain body include vertical 
buttresses 222 for added strength. The knife edge grout rim 
has an outer surface 224 that quickly tapers to the upper edge 
(eg a 30 degree taper) for greater stability betWeen the ver 
tical buttresses. 

[0052] Around the outer sides 220 of the inlet portion 202 
of the drain body 200 are undercut grout locking features 220. 
One grout locking feature is a horizontal undercut edge 226, 
the shape of Which is best vieWed in the cross-sectional vieW 
of FIG. 12. This horiZontal undercut provides a surface that 
tapers inWardly as it goes doWn, thus providing a taper in an 
opposite direction from the taper of the grout rim, to provide 
additional interlock With the grout. The grout locking features 
can also include tapered (i.e. non-vertical) surfaces associ 
ated With the buttresses 222, to cause the buttresses to inter 
lock With surrounding grout, alloWing the grout to capture the 
drain body and hold it in position in a sort of dovetail arrange 
ment. The outer sides 220 of the drain body can also include 
vertical darts 228 can also be provided beloW or along the 
horiZontal undercut 226 to improve plastic How to thin Wall 
sections during the molding process, as Well as to add rigidity. 

[0053] A solid metal drain grate (similar to that shoWn in 
FIG. 5) can be used With the drain body depicted in FIGS. 11 
and 12. Such a drain grate can be substantially planar, Without 
mounting posts like the mounting posts 44 in the drain grate 
16 of FIG. 5. The inventor has also developed a metal-clad 
polymer drain grate 250, one embodiment of Which is shoWn 
in FIG. 13. This drain grate comprises a polymer body 252 
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(e. g. injection molded) With a relatively thin gauge metal skin 
254 that covers the top surface 256, the inner surfaces of the 
drain apertures 258, and the side edges 260 of the grate. 
[0054] The metal skin 254 can be of stainless steel, alumi 
num, or other metals that are resistant to degradation in the 
presence of Water. Advantageously, the thin metal skin can be 
pressed into the appropriate shape from sheet products, and 
then clenched onto the polymer grate body around the outer 
edges of the grate and through the drainage holes. The outer 
edges 260 of the grate can be rounded to protect the grate from 
damage if is it dropped or bumped, and also to eliminate sharp 
edges. LikeWise, the corners of the metal cladding can be cut 
aWay or relieved to remove sharp edges and to reduce the 
likelihood that the cladding could be snagged and pulled 
aWay from the polymer grate body. The height of the shoulder 
(208 in FIG. 11) and grout rim (210 in FIG. 11) can be 
selected so that the elevation of the drain grate surface is 
slightly above the top of the grout rim to help protect the grout 
rim from contact and damage. The polymer drain grate body 
can include integral ribs and other support structure (not 
shoWn) on its underside to give it greater strength. The metal 
clad polymer grate design reduces the cost and Weight of the 
drain grate, While still substantially retaining the functional 
and aesthetic characteristics of the solid metal drain grates 
described above. 
[0055] The drain grate 250 shoWn in FIG. 13 can be easily 
removed using a T-handle grate removal tool 262. This tool 
includes a tWist-?t shank 264 that can engage into the center 
drain aperture 266. The user inserts the shank end into the 
center aperture, and tWists the T-handle 268 to engage a 
shoulder thereon. Once the T-handle is engaged, a user can 
easily remove the drain grate 250 by pulling on the T-handle. 
The opposite procedure is used to insert the drain grate. 
[0056] The drain body 200 depicted in FIGS. 11 and 12 can 
be installed using a plug similar to the plug 116 shoWn in FIG. 
10. The plug has a generally continuous upper surface (140 in 
FIG. 10) and is inserted into the inlet 202 in the same manner 
as a drain grate. This plug remains in place during grouting 
and until the grout has hardened and is able to stabiliZe the 
knife edge rim 210 of the drain body. The plug also serves to 
maintain a minimal and uniform clearance around the drain 
grate by eliminating any tendency for distortion during grout 
mg. 
[0057] Referring to FIG. 10, the plug 116 can include one or 
more small tapered screW start holes 146 on its top surface 
140. In the embodiment shoWn in FIG. 10, the plug includes 
one screW start hole 146 in each of its four corners, and one in 
the center. Once the grout has hardened su?iciently, the plug 
can be removed by driving a screW (not shoWn) into one or 
more of the screW start holes on the plug. A common grabber 
screW can be started into one or more of the holes just enough 
to grip the plug so that it can be extracted by pulling the screW 
by hand or using the claW of a hammer or some other tool to 
remove the plug from the drain body. 
[0058] ShoWn in FIG. 14 is a thin-set tray 300 that can be 
used to interconnect a rectangular drain grate With a conven 
tional circular drain opening. This thin-set tray provides a 
drain body having many of the same general parts as the drain 
body 200 shoWn in FIG. 11, but With a thinner pro?le. The 
thin-set tray 300 comprises a drain body having a circular 
loWer outlet portion 302 that is con?gured to mate With a 
circular opening of a drain structure. The upper portion of the 
tray includes a rectangular shelf 304 that is con?gured to 
support a rectangular drain grate, like those discussed above. 
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Surrounding the shelf is an integral grout rim 306 that has an 
outer tapered surface 308 that tapers to a sharp top edge 310. 
The outer perimeter of the thin-set tray includes grout locking 
features similar to those associated With the drain body of 
FIG. 11. These can include buttresses 314 and darts 316 that 
have tapered surfaces to help create a dovetail con?guration 
to interlock the tray into the surrounding grout. 
[0059] The thin-set tray 300 provides an alternative design 
of a drain body that incorporates many of the features of the 
drain body of FIG. 11, discussed above, for applications 
Where an attractive rectangular grate is desired like those 
disclosed herein, but a drain body having greater thickness 
like that disclosed herein is not being used, or a different drain 
structure is already in place. For example, such circumstances 
can arise Where a drain ?tting is provided pre-installed into a 
shoWer ?oor assembly, or Where a neW layer of tile is to be 
installed over an existing tile ?oor. In such cases the thin-set 
tray can be installed like a piece of tile to directly overlie a 
common round drain inlet, providing the aesthetic advantages 
of the ?oor drain of this disclosure With a thinner pro?le drain 
body. The thin-set tray embodiment can also be used to pro 
vide small adjustments to the angle and position of the grate. 
[0060] This invention provides several advantages. It pro 
vides a drain device that is easier to match With tile because it 
has straight sides (i.e. no curved cutting required), and 
matches more easily to the generally planar slope segments of 
a typical shoWer ?oor. Since the drain body and grout rim has 
square comers, tile can be cut to ?t using saW cuts alone, With 
no grinding required (eg to form a rounded or curved cor 
ner). The knife-edge metal rim practically disappears, pro 
viding a more pleasing appearance than thick metal or plastic 
rims of typical round grates. Additionally, because the grate is 
not attached With fasteners, it can be easily removed for 
protection from harsh cleansers or clog clearing chemicals. 
This alloWs a variety of more delicate materials to be used for 
the grate, and also alloWs easy replacement of the grate for 
decorative reasons. 

[0061] By Way of example, and Without limitation, the 
invention can be described as a ?oor drain, including a drain 
body, a generally rectangular drain grate supported by the 
drain body and having a plurality of drain openings, and a 
grout rim supported by the drain body and surrounding the 
drain grate. The drain body includes a generally rectangular 
upper portion de?ning an inlet aperture, and a circular loWer 
portion de?ning an outlet in ?uid communication With the 
inlet aperture, the loWer portion being con?gured to intercon 
nect to an underdrain structure. The grout rim has an outside 
surface having interlocking structure con?gured to interlock 
With surrounding materials, and a sharply tapered top edge, 
con?gured to reduce the visibility of the grout rim betWeen 
the surrounding material and the grate. 
[0062] As another example, the invention can be described 
as a ?oor drain, including a drain body, a generally rectangu 
lar drain grate supported by the drain body, and a grout rim 
supported by the drain body and surrounding the drain grate. 
The drain body includes a generally rectangular upper portion 
de?ning an inlet aperture, and a circular loWer portion de?n 
ing an outlet in ?uid communication With the inlet aperture, 
the loWer portion being con?gured to interconnect to an 
underdrain structure. The drain grate includes a plurality of 
drain openings and a plurality of doWnWardly oriented 
mounting posts con?gured to insert into receiving holes in the 
drain body, Whereby the drain grate is removably secured to 
the drain body. 
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[0063] As yet another example, the invention can be 
described as a ?oor drain assembly, including a drain body 
having an outlet, a generally rectangular drain grate sup 
ported by the drain body and having a plurality of drain 
openings, a grout rim supported by the drain body and sur 
rounding the drain grate, and an underdrain inlet attached to 
the outlet of the drain body. The drain body includes a gen 
erally rectangular upper portion de?ning an inlet aperture, 
and a circular loWer portion de?ning an outlet in ?uid com 
munication With the inlet aperture, the loWer portion having 
helical threads con?gured to threadedly interconnect With 
corresponding helical threads of an underdrain structure, 
Whereby a height of the inlet can be adjusted by rotating the 
drain body about a central axis. 
[0064] It is to be understood that the above-referenced 
arrangements are only illustrative of the application of the 
principles of the present invention in one or more particular 
applications. Numerous modi?cations and alternative 
arrangements in form, usage and details of implementation 
can be devised Without the exercise of inventive faculty, and 
Without departing from the principles, concepts, and scope of 
the invention as disclosed herein. Accordingly, it is not 
intended that the invention be limited, except as set forth in 
the claims. 

What is claimed is: 
1. A ?oor drain system, comprising: 
a generally rectangular drain grate having a plurality of 

drain apertures; and 
a drain body, having a circular loWer portion de?ning an 

outlet and con?gured to mate With an underdrain struc 
ture, and an upper portion de?ning an inlet, con?gured 
to receive the drain grate in a frictional ?t, the drain body 
including an integral grout rim surrounding the inlet, 
having a knife-tapered top edge, con?gured to reduce 
the visibility of the grout rim betWeen the surrounding 
material and the grate. 

2. A ?oor drain system in accordance With claim 1, Wherein 
the loWer portion includes helical threads con?gured to 
threadedly interconnect With the underdrain structure, 
Whereby a height of the inlet can be adjusted by rotating the 
drain body about a vertical axis. 

3. A ?oor drain system in accordance With claim 1, Wherein 
the drain grate is selected from the group consisting of a solid 
metal grate, and a metal-clad polymer grate. 

4. A ?oor drain system in accordance With claim 1, Wherein 
the drain body comprises a thin-set tray, con?gured to overlie 
a circular drain structure therebeneath, and including under 
cut grout locking features disposed on an outer perimeter of 
the upper portion, con?gured to mechanically interlock the 
drain body With surrounding grout material. 

5. A ?oor drain system in accordance With claim 1, Wherein 
the drain body includes undercut grout locking features dis 
posed on an outer perimeter of the upper portion, con?gured 
to mechanically interlock the drain body With surrounding 
grout material. 

6. A ?oor drain system in accordance With claim 5, Wherein 
the undercut grout locking features are selected from the 
group consisting of a horizontal undercut edge, and tapered 
buttresses. 

7. A ?oor drain system in accordance With claim 1, Wherein 
the knife-tapered top edge of the grout rim has a top edge With 
a minimum thickness of from about from about 0.01 " to about 
0.005". 
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8. A ?oor drain system in accordance With claim 1, further 
comprising a plug, con?gured to removably ?t into the inlet to 
support the drain body and the grout rim during installation of 
the ?oor drain. 

9. A ?oor drain system in accordance With claim 1, further 
comprising a handle, con?gured to rotationally interlock With 
a selected aperture of the drain grate, to alloW removal of the 
grate from the drain body. 

10.A ?oor drain system in accordance With claim 1, further 
comprising a recess in an inner portion of the inlet, for receiv 
ing a hair trap. 

11. A ?oor drain, comprising: 
a height-adjustable drain body, having a circular loWer 

portion de?ning an outlet, the loWer portion being con 
?gured to interconnect to an underdrain structure, and a 
generally rectangular upper portion de?ning an inlet, the 
upper portion including an integral grout rim surround 
ing the inlet and having a knife-tapered top edge; and 

a generally rectangular drain grate, supported by the drain 
body, having a plurality of drain openings, con?gured to 
insert into the inlet With an interference ?t, Whereby the 
drain grate is removably secured to the drain body. 

12. A ?oor drain in accordance With claim 11, Wherein the 
drain grate is selected from the group consisting of a solid 
metal grate, and a metal-clad polymer grate. 

13. A ?oor drain in accordance With claim 11, Wherein the 
grout rim includes a knife-tapered top edge With a thickness 
of from about from about 0.01" to about 0.005" and an outer 
face having a taper of about 30°. 

14. A ?oor drain in accordance With claim 11, further 
comprising a plug, con?gured to removably ?t into the inlet to 
support the drain body and the grout rim during installation of 
the ?oor drain. 

15. A ?oor drain assembly, comprising: 
a drain body, having a generally rectangular upper portion 

de?ning an inlet aperture, and a circular loWer portion 
de?ning an outlet in ?uid communication With the inlet 
aperture, the loWer portion having helical threads con 
?gured to threadedly interconnect With an underdrain, 
Whereby a height of the inlet can be adjusted by rotating 
the drain body about a central axis, and the upper portion 
including an integral grout rim surrounding the inlet and 
having a knife-tapered top edge; 

a generally rectangular drain grate, having a plurality of 
drain openings, surrounded by the grout rim and sup 
ported by the drain body; and 

an underdrain attached to the outlet of the drain body. 
17. A ?oor drain in accordance With claim 15, Wherein the 

drain body includes undercut grout locking features disposed 
on an outer perimeter of the upper portion, con?gured to 
mechanically interlock the drain body With surrounding grout 
material. 

18. A ?oor drain in accordance With claim 15, Wherein the 
knife-tapered top edge of the grout rim has a top edge With a 
minimum thickness of from about from about 0.01" to about 
0.005". 

19. A ?oor drain in accordance With claim 15, Wherein the 
drain grate is selected from the group consisting of a solid 
metal grate, and a metal-clad polymer grate. 

20. A ?oor drain in accordance With claim 15, further 
comprising a T-handle grate removal tool, con?gured to insert 
through a selected opening in the drain grate, to facilitate 
removal of the drain grate from the drain body. 

* * * * * 


