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(57) Abstract: Urinal screens are provided including an outer ring and a web portion bounded by the outer ring and formed from a
plurality of web strings disposed in a mesh pattern, such that a plurality of open areas are detined among the web strings. The web
portion includes a vaulted portion. Urinal screen assemblies are also provided and include a urinal screen and a bioenzymatic block
containing odor combatting chemistry disposed in a void formed by the vaulted portion of the urinal screen.
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URINAL SCREENS AND ASSEMBLIES

CROSS-REFERENCE TO RELATED APPLICATIONS
[1] This application claims priority benefit of U.S. Provisional Application No. 62/516,078,

filed June 6, 2017, which is incorporated by reference herein in its entirety.

BACKGROUND
[2] When a fluid stream is incident upon a urinal, the interaction of the fluid stream and the
urinal may cause some of the fluid to splash back toward the user of the urinal. This may cause
the user’s pants to be splashed and/or cause fluid droplets to end up on the restroom floor.
Therefore, urinal screens are often used to reduce the splashing of the fluid, such as back toward
the user of the urinal. However, many currently available urinal screens do not sufficiently
reduce the splash of the fluid incident upon the urinal. Moreover, many currently available
urinal screens trap fluid in the urinal, which may lead to an unpleasant odor. Thus, there is a
need for improved urinal screens that provide sufficient splash reduction without trapping fluid

within the urinal at a minimal cost.

SUMMARY OF THE DISCLOSURE
[3] In one aspect, a urinal screen is provided, including an outer ring, a web portion bounded
by the outer ring and having a first face and an opposed second face, the web portion including a
plurality of web strings disposed in a mesh pattern, such that a plurality of open areas are defined
among the web strings, and a plurality of posts projecting from the first face of the web portion,
wherein the web portion includes a planar portion and a vaulted portion, with the planar portion
extending from the outer ring and surrounding the vaulted portion.
[4] In another aspect, a urinal screen is provided, including an outer ring and a web portion
bounded by the outer ring and having a first face and an opposed second face, the web portion
including a plurality of web strings disposed in a mesh pattern, such that a plurality of open areas
are defined between the web strings, wherein the web portion comprises a vaulted portion
defining a concave inner surface, wherein a plurality of spacer nubs project from the concave

inner surface of the vaulted portion.
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[5] In yet another aspect, a urinal screen assembly is provided, including a urinal screen
having a vaulted portion and a bioenzymatic block containing odor combatting chemistry

disposed in a void formed by the vaulted portion.

BRIEF DESCRIPTION OF THE DRAWINGS
[6] Referring now to the drawings, which are meant to be exemplary and not limiting, and
wherein like elements are numbered alike. The detailed description is set forth with reference to
the accompanying drawings illustrating examples of the disclosure, in which use of the same
reference numerals indicates similar or identical items. Certain embodiments of the present
disclosure may include elements, components, and/or configurations other than those illustrated
in the drawings, and some of the elements, components, and/or configurations illustrated in the
drawings may not be present in certain embodiments.
[7] FIG. 1 is a perspective view illustrating a urinal screen according to the present
disclosure disposed in a urinal.
[8] FIG. 2A is a perspective upper view illustrating a urinal screen according to the present
disclosure.
[9] FIG. 2B is a perspective lower view illustrating the urinal screen of FIG. 2A.
[10] FIG. 2C is an upper plan view illustrating the urinal screen of FIG. 2A.
[11] FIG. 2D is a lower plan view illustrating the urinal screen of FIG. 2A.
[12] FIG. 2E is a side view illustrating the urinal screen of FIG. 2A.
[13] FIG. 2F is a cross-sectional view illustrating the urinal screen of FIG. 2A (taken along
line 2F as shown in FIG. 2C).
[14] FIG. 3A is a perspective upper view illustrating a urinal screen with a bioenzymatic
block, according to the present disclosure.
[15] FIG. 3B is a perspective lower view illustrating the urinal screen of FIG. 3A.
[16] FIG. 3Cis an upper plan view illustrating the urinal screen of FIG. 3A.
[17] FIG. 3D is a lower plan view illustrating the urinal screen of FIG. 3A.
[18] FIG. 3E is a side view illustrating the urinal screen of FIG. 3A.
[19] FIG. 3F is a cross-sectional view illustrating the urinal screen of FIG. 3A (taken along

line 3F as shown in FIG. 3C).
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[20] FIG. 4 is a perspective lower view illustrating a urinal screen according to the present
disclosure.
[21] FIG. 5 is a cross-sectional view illustrating a urinal screen with a bioenzymatic block,

according to the present disclosure.

DETAILED DESCRIPTION
[22] The present disclosure provides urinal screens for screening foreign particles from
entering the urinal drain, optionally providing a fragrance or other air freshening substance at the
point of use, and reducing the splash from a fluid stream generally directed toward the urinal
drain. Various aspects of the present disclosure provide urinal screens and associated methods.
In one aspect of the present disclosure, a urinal screen for reduced splash back is provided.
[23] FIG. 1 illustrates a urinal screen 100 positioned within a urinal 200 in accordance with
the present disclosure. In the depicted embodiment, the urinal screen 100 is positioned on the
urinal floor 210 and covers the urinal drain 205. For example, a restroom attendant or
maintenance crew member may place a urinal screen 100 in a urinal 200 such that the urinal
screen 100 generally covers the urinal drain 205. In various embodiments, the urinal screen 100
may be positioned such that a fluid stream generally directed toward the urinal floor 210 and/or
the urinal drain 205 may be at least partially incident upon the urinal screen 100. In various
embodiments, the urinal screen 100 may be flexible such that the urinal screen may flex and
conform to the geometry of the urinal floor 210. Moreover, the urinal screen 100 may have a
minimalist design, providing a high performance, lightweight, and cost efficient urinal screen.
[24] The urinal screen may, in some embodiments, be further configured to funnel the fluid of
the fluid stream into the urinal drain 205 without trapping fluid. Moreover, in various
embodiments, the urinal screen 100 may be configured to prevent foreign materials (e.g., gum,
cigarette butts, or other trash) from entering the urinal drain 205, possibly causing the urinal
drain 205 to become clogged. As such, the urinal screen 100 may include a web portion
configured to allow fluid to flow through the urinal screen 100 while preventing foreign
materials that are large with respect to the web portion from entering the urinal drain 205.
[25] In various embodiments, the urinal screen 100 may be further configured to mask,
neutralize, or prevent unpleasant odor. For example, the urinal screen 100 may be configured to
prevent fluid from being trapped within the urinal 200. In various embodiments, the urinal
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screen 100 may be impregnated with a fragrance or other air freshening substance to be released
over time.

[26] In various embodiments, the urinal screen 100 is further configured to receive an insert
40 containing odor-combatting chemistry therein. FIGS. 3A-3F illustrate the urinal screen 100
of FIGS. 2A-2F having an insert 40 operably associated therewith. For example, the insert 40
may be a suitable bioenzymatic block, such as are known in the art.

[27] For example, bioenzymatic blocks may be designed to release enzymes and/or bacteria,
such as bacillus, into the urinal and associated pipes. In use, the bacillus will change from spores
to vegetative and then produce enzymes of their own. Enzymes act as catalysts for reactions
including the decomposition of urine. Bacillus can also use urea, a component of urine, as a food
source. The bacillus will also compete for space in the drains and push out other organisms
many of which typically have malodorous byproducts. Additionally, the bacillus may digest
biofilms and other organics in the drain that are decomposing and giving off malodors. Further,
the bioenzymatic block may help to keep the urinal drain clean. Urine may build up in the drain
and cause an odor, but may also create a drainage block due to the uric acid building up in the
drain and hardening over time. A suitable descaling agent in the bioenzymatic block may
decrease the amount of uric acid collecting in the drain and eliminate other forms of scale (e.g.,
mineral) that may collect in the drain. Thus, the bioenzymatic composition may contain odor
combatting chemistry that destroys a component of urine that lingers in the drain, creating clogs
and causing odor. In certain embodiments, the bioenzymatic block contains one or more
surfactants and one or more strains of bacillus and their associated enzymes. In some
embodiments, the bioenzymatic composition also contains one or more ingredients to prevent the
buildup of scale.

[28] In certain embodiments, the bioenzymatic blocks contain any suitable bioenzymatic
composition to achieve one or more of the above-described functions. For example, the
bioenzymatic blocks may be formed of a suitable carrier material in combination with one or
more functional chemistry agents. For example, the block may contain a non-paraben base
material containing one or more cleaning chemicals and/or enzymes to attack odor sources. For
example, the bioenzymatic blocks may contain any combination of polyethylene glycols of
various molecular weights, stearyl ether, cetyl alcohol, phosphonic acid, phosphorous acid, and
hydroxyethanediphosphonic acid. For example, any combination of bacteria strains from the
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following genus/ species may be used: Bacillus subtilis, Bacillus megaterium, Bacillus
licheniformis, and Bacillus amyloliquifaciens. For example, these strains may produce and
excrete the following enzymes: amylase, protease, lipase, and bacterial cellulase.

[29] In certain embodiments, as shown in FIGS. 3B, 3D, and 3F, the insert 40 may include a
rigid shell or cover (e.g., base 44 and top 46) that surrounds a block 42 containing the odor
combatting or other suitable chemistry. In other embodiments, the insert 40 includes the block
42 without a cover. In embodiments in which the insert 40 includes a cover, the base 44 may
include one or more apertures for exposing the block 42 to the environment (e.g., atmosphere)
surrounding the insert 40. For example, such apertures may allow a volatile, dissolvable, and/or
degradable agent contained within the block to be released through the apertures.

[30] Traditionally, the active agent-containing blocks 42 of these inserts 40 are susceptible to
common cleaning products such as bleach. Additionally, the insert 40 may be configured to
provide controlled release of the bioenzymatic composition of the block 42. For example, the
cover and the apertures of the base may limit the release of the composition by preventing urine
or other liquid from dissolving the block from the upper side and limiting release from the
bottom side. For example, urine may enter through the openings on the base of the insert and
interact with the block to dissolve a portion of the block and release some of the bioenzymes or
other functional agents into the drain. Thus the size, shape, and spacing of the openings can be
selected to control the rate of dissolution of the block to achieve the desired effectiveness of
drain cleaning and expected life for the screen.

[31] Thus, the above-described shell or cover may be used to protect the block from such
cleaning agents that may be poured over the urinal screen during maintenance. The cover or
shell may be formed from any suitable waterproof materials, such as polypropylene, HDPE, or
other plastics. Regardless of whether the insert contains a cover, the generally flat surface(s) of
traditional inserts typically cause splashing of liquid impinging on the urinal screen.

[32] For example, it has been discovered that providing an insert 40 having at least a partially
rounded outer profile significantly reduces splashing from liquid that contacts the insert surface.
Further, such inserts 40 having at least a portion of their surface with a rounded profile may be
combined with the urinal screens 100 described herein, which have a web portion 50 including at
least some rounded surfaces on its first (e.g., upper) face. In certain embodiments, the web
portion 50 forms a vaulted portion 14 that is configured to receive and cover the insert 40. Thus,
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the web portion 50 covering the insert 40 may also provide further splash reduction at the surface
over the insert. Such urinal screen assemblies may beneficially provide reduced splashing in
combination with the odor combatting or other effects of the insert and its chemistry containing
block.

[33] In certain embodiments, as shown in FIG. 2B, the urinal screens 100 further contain
spacer nubs (e.g., posts, rods, projections) 32 disposed on the inner surface 16 of the vaulted
portion 14. That is, a plurality of spacer nubs 32 may be disposed on the concave inner surface
of the vaulted portion. As used herein the phrase “concave inner surface” refers to the surface of
the vaulted portion forming the second face of the web portion of the urinal screen (i.e., the
surface of the vaulted portion that is configured to face the surface of the urinal (floor and/or
drain) when the urinal screen is deployed in a urinal). It should be understood that any of the
shapes and configurations of the vaulted portion described herein may have a concave inner
surface, and that the phrase is not meant to be limited to hemispherical or otherwise dome-
shaped vaulted portions.

[34] The spacer nubs 32 may be sized, shaped, and otherwise configured to provide a standoff
or gap between the upper surface of the insert 40 (e.g., top of insert shell/cover 46 or upper
surface of an uncovered insert block) and the web strings 20 of the web portion 50, as will be
described below. As illustrated in FIG. 5, such standoffs were discovered to significantly reduce
pooling of liquid between the top surface 46 of the insert 40 and the web strings 20 forming the
vaulted portion 14 of the web, relative to embodiments not having such spacer nubs.

[35] Invarious embodiments, the urinal screen 100 may be configured to reduce splashing of
the fluid stream incident thereon. For example, the urinal screen 100 may be configured to
reduce the amount of fluid that is splashed back away from the urinal floor, out of the urinal,
and/or the like from an incident fluid stream. In various embodiments, the urinal screen 100 may
be configured to diffuse, deflect, and/or the like the fluid stream incident thereon. For example,
the urinal screen 100 may have a reduced area of (e.g., may not have any) surfaces that are
substantially flat to the user’s view (i.e., in plan view) such that any fluid droplets that may
splash off of the urinal screen 100 are not directed back toward the user. For example, the urinal
screen 100 may be configured to deflect portions of the fluid stream incident thereon into urinal

200.



10

15

20

25

30

WO 2018/226703 PCT/US2018/036070

[36] For example, it has been discovered that splash back may be reduced by providing a urine
receiving face of the urinal screen 100 that has a reduced amount of flat surfaces for an
impinging stream of urine to contact. That is, the urinal screens 100 of the present disclosure
may include surfaces having a rounded profile on a face of the urinal screen 100 configured to
receive urine during use. In some embodiments, alone or in combination with reduction of flat
surfaces of the urinal screen 100, splash reduction also may be achieved by the inclusion of a
plurality of posts 30 that project upward from the urine receiving face of the urinal screen 100
and serve to absorb some of the momentum of a splashed fluid stream and redirect the fluid back
toward the urinal floor. Various embodiments of urinal screens having these features are
described herein; however, it should be understood that embodiments of the disclosure may
include only some of the described features or combinations of these features not explicitly
described herein. Additional features of the urinal screens described herein are disclosed in U.S.
Patent Application No. 15/285,951, filed on October 5, 2016 (published as U.S. Patent
Application Publication No. 2017/0096808 on April 6, 2017), which is incorporated by reference
herein in its entirety.

[37] In certain embodiments, as shown in FIGS. 2A-2F, a urinal screen 100 includes an outer
ring 10 and a web portion 50 bounded by the outer ring 10. The web portion has a first face
(e.g., a urine receiving face) and an opposed second face (e.g., a urinal contacting or fronting
face) and is formed from a plurality of web strings 20 disposed in a mesh pattern, such that a
plurality of open areas 25 are defined between the web strings 20. As used herein, the phrase
“outer ring” refers to the peripheral rim of the urinal screen that provides structural support for
the web portion it bounds. The ring may be any suitable size and shape, such as substantially
circular, elliptical, square, rectangular, polygonal (e.g., octagonal, hexagonal, pentagonal),
irregular, or novelty shaped. The outer ring 10 may be integral with or distinct from the web
strings 20 of the web portion 50. In some embodiments, the outer ring 10 may include a tab 5
that may be configured to act as a handle, labelling area, or the like. Various embodiments of the
tab 5 are shown in FIGS. 2A and 4.

[38] Asused herein, the phrase “web strings” refers to elongated cross-members or strands
that form the mesh screen of the web portion of the urinal screen. The web strings may have any

suitable size and cross-sectional shape, including circular or elliptical.
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[39] In certain embodiments, as shown in FIGS. 2A and 2B, the web portion 50 includes a
substantially planar portion 12 and a vaulted portion 14, with the substantially planar portion
extending from the outer ring 10 and surrounding the vaulted portion 14.

[40] As used herein, the phrase “substantially planar,” when used to describe the web portion,
or a portion thereof, refers to the web portion having a generally flat shape or lying in a two-
dimensional plane. That is, the substantially planar portion of the web portion is generally not
domed, vaulted, or otherwise three-dimensionally shaped. However, as will be described in
greater detail, the web portion may have a woven or faux-woven design, such that the web
portion is generally two-dimensional, but has a slight three-dimensional character. Such woven
and faux-woven web portions should be understood to be substantially planar within the scope of
this disclosure.

[41] In certain embodiments, as shown in FIG. 2A, the substantially planar portion 12 and the
vaulted portion 14 are integrally formed, such as by a molding process. In other embodiments,
the substantially planar portion 12 and the vaulted portion 14 may be separate elements that are
bonded or otherwise coupled to one another.

[42] As shown in FIG. 2B, in certain embodiments the vaulted portion 14 is a dome or
hemisphere. That is, the portion of the web portion 50 forming the vaulted portion 14 is formed
in the shape of a dome or hemisphere. In some embodiments, the dome is a spherical cap in
which the height of the cap is less than the radius of the imaginary sphere cut by the imaginary
plane of the planar portion of the web portion. In other embodiments, the vaulted portion 14 is a
frustocone or a cylinder. For example, the vaulted portion 14 may be formed from any
combination of angled or straight sidewalls, relative to a plane extending perpendicularly to the
substantially planar portion 12, and a domed or flat top wall.

[43] Asused herein, the phrase “mesh pattern” refers to the web strings 20 of the web portion
50 being arranged in an interwoven or intertwined configuration forming open spaces between
the strings, such as a net configuration. The terms “mesh” and “woven” refer to the appearance
and properties of the web strings, but does not mean that the web strings are in all embodiments
separate, overlapping structures. On the contrary, the web strings may be integrally formed (e.g.,
as a monolithic structure), such as by a molding process.

[44] In some embodiments, at least the portions of the web strings 20 forming the urine
receiving face of the web portion 50 are substantially rounded in profile. As used herein, the
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term “rounded in profile” refers to the relevant surface having a curved, non-flat contour. For
example, such rounded surfaces may be configured to receive a downward stream of urine such
that the impinging stream does not contact a flat surface and the resulting splash is minimized.
[45] FIGS. 2A-2F and 4 provide various views of a urinal screen 100 in accordance with
various embodiments of the present disclosure. In the illustrated embodiments, the urinal screen
100 is generally circular. However, other shapes may be used. For example, the urinal screen
100 may be generally elliptical, square, rectangular, polygonal, irregular, or novelty shaped. For
example, the urinal screen 100 may be shaped like a fish or other animal in order to hold the
attention of younger users. In general, urinal screen 100 may be sized appropriately to cover the
urinal drain 205 and at least a portion of the urinal floor 210. For example, the urinal screen 100
may be approximately four to eight inches across (e.g., in diameter). For example, in one
embodiment, the urinal screen 100 is from about 3 inches to about 8 inches in diameter. For
example, the urinal screen 100 may be from about 6 inches to about 7 inches in diameter. For
example, the urinal screen 100 may be from about three inches to about five inches in diameter.
As used herein, the term “about” when used to modify a particular amount is used to refer to plus
or minus 2 percent of the amount being modified.

[46] In various embodiments, the urinal screen 100 includes an outer ring 10. The outer ring
10 is configured to provide structural support for the urinal screen 100. In various embodiments,
the outer ring 10 may be elliptical or round in cross-section. In various embodiments, as shown
in FIG. 2A, the outer ring 10 may include outer ring gaps 11. The outer ring gaps 11 may be
small breaks in the outer ring (e.g., 1 mm to 1 ¢cm in length). In various embodiments, the outer
ring gaps 11 may be configured to allow the outer ring 10 to provide structural support for the
urinal screen 100 while allowing the outer ring 10 to be flexible enough to conform to a
generally arbitrary geometry or contour of a urinal floor 210. In some embodiments, the outer
ring 10 may include a tab 5 that may be configured to act as a handle or the like. For example,
the tab 5 may act as a billboard and provide information identifying the manufacturer and/or
providing manufacturer contact information.

[47] Invarious embodiments, the urinal screen 100 includes a web portion 50. The web
portion 50 includes a plurality of web strings 20. The web strings 20 may be woven or have a
grid-like, woven, or semi-woven appearance. For example, the web strings 20 may appear to be
woven over and under each other as the warp and weft of a plain weaving. That is, the mesh
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pattern of the web portion 50 may be a plain weave pattern or other suitable weave pattern. In
certain embodiments, the web strings 20 have a wavy shape and intersect orthogonally in a way
that makes the web strings 20 appear to be woven together.

[48] In this manner, the web strings 20 are not flat from the perspective of the urinal user (i.e.,
in plan view). For example, the outer ring 10 defines an imaginary flat, two-dimensional plane.
Each web string 20 is at an angle with respect to the imaginary plane. Thus, the web portion 50
is inherently three-dimensional, though, as described above, at least a portion thereof (i.e., the
planar portion) should be understood as being substantially planar. Moreover, the angle between
the imaginary plane and each web string 20 changes constantly along the length of the web string
20. For example, at two nearby points along a web string or adjacent web strings, the gradient
fields at the two points will be different. In various embodiments, the web strings 20 may be
round (e.g., circular or elliptical) in cross-section. Thus, in certain embodiments, the web portion
50 may be configured such that there are no shoulders, flat surfaces, or inside corners off of
which a fluid stream may splash. Moreover, such a design encourages flow of the urine toward
the urinal drain without significant splash back.

[49] In certain embodiments, the mesh pattern of the substantially planar portion 12 is
continuous to form both the substantially planar portion 12 and the vaulted portion 14. That s,
at a transitional region at which the planar portion 12 and the vaulted portion 14 intersect, the
web strings 20 may be continuously formed, such as through a molding process. As shown in
FIGS. 2B and 2C, in certain embodiments, the web strings 20 may form the vaulted portion such
that the mesh pattern and the open areas formed thereby are consistent between the substantially
planar portion 12 and the vaulted portion 14, when viewed in plan view (as in FIG. 2C).

[50] The web strings 20 may be arranged (e.g., woven) in such a way as to provide open areas
(e.g., holes or apertures) 25 in the web portion 50 configured to allow the fluid of the stream to
pass through the urinal screen 100. However, the open areas 25 may be configured to be small
enough not to allow large foreign items to enter the urinal drain 205,

[51] The open areas 25 may have any suitable size and shape. In certain embodiments, the
open areas of the web portion 50 have a major dimension of approximately 5 mm to 2 cm. As
used herein, the phrase “major dimension” refers to the largest diameter, axis length, or side
length of the open area when viewed in plan view. In some embodiments, the open areas of the
web portion have a major dimension of from about 1 mm to about 30 mm in plan view. For
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example, the open areas of the web portion may have a major dimension of from about 5 mm to
about 10 mm in plan view. For example, the open areas of the web portion may have a major
dimension of from about 5 mm to about 7 mm in plan view. For example, the open areas of the
web portion may have a major dimension of about 6.5 mm in plan view.

[52] In certain embodiments, as shown in FIGS. 2C, 2D, 3C, and 3D, the open areas 25 may
be generally square or rectangular in shape when viewed in plan view. In some embodiments,
the open areas are polygonal in shape, but have rounded (i.e., filleted) corners. In other
embodiments, the open areas 25 are circular or elliptical in shape. In certain embodiments, as
shown in FIG. 2D, each open area 25 is defined by four web strings (20a, 20b, 20c, 20d). In
such embodiments, the open area 25 may be square in shape. In some embodiments, a portion of
the open areas have a first size and shape, while a portion of the open areas have a second size
and shape. For example, the mesh pattern of the web portion may be formed such that the web
strings define a plurality of polygonal (e.g., hexagonal, octagonal) open areas and a plurality of
other opens areas (e.g., square) formed between the web strings defining the polygons.

[53] In certain embodiments, when viewed in plan view, the open areas 25 of the urinal screen
100 may occupy from about 25 percent to about 50 percent of the surface area of the urinal
screen 100. For example, the open areas 25 of the urinal screen 100 may occupy from about 35
percent to about 45 percent of the surface area of the urinal screen 100. For example, the open
areas 25 of the urinal screen 100 may occupy from about 35 percent to about 40 percent of the
surface area of the urinal screen 100.

[54] In certain embodiments, as shown in FIG. 2D, the plurality of web strings 20 includes a
first set of the web strings 20a, 20c that are substantially parallel to one another and a second set
of the web strings 20b, 20d that are substantially parallel to one another and are substantially
perpendicular to the first set of web strings 20a, 20c. As mentioned herein, such web strings may
be formed in a woven or faux-woven pattern.

[55] Invarious embodiments, alone or in combination with the rounded profile web strings 20
of the web portion 50, a urinal screen 100 may include a plurality of posts 30 projecting from the
first face (e.g., the urine receiving face) of the web portion 50 (e.g., from the substantially planar
portion 12 and/or the vaulted portion 14). As shown in FIGS. 2A-C and 2E-F, the first face of
the web portion 50 may have a plurality of posts (e.g., nubs, spikes, projections, or grass blades)
30 extending therefrom. For example, a post 30 may be positioned at each node of the web (e.g.,
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where two web strings 20 intersect). In another example, a post 30 may be positioned at the
midpoint between each adjacent pair of nodes of the web portion 50. As shown in FIG. 2C, in
some embodiments, a post 30 may be positioned at each node of the web and at the midpoints
between each adjacent pair of nodes of the web. In other embodiments, a variety of post 30
arrangements may be utilized. For example, in one embodiment, there are approximately twenty
posts 30 per square inch on the first face of the urinal screen 100.

[56] The posts may be of any suitable size and shape. In various embodiments, each post 30
may have a height of between 0.5 mm and 1 cm. For example, in one embodiment, each post is
approximately 2.5 mm in height. In various embodiments, each post 30 is the same length. In
various embodiments, each post 30 is generally round (e.g., circular or elliptical) in cross-
section. In some embodiments, as shown in FIG. 2F, each post 30 has a substantially rounded tip
and a substantially rounded profile. That is, both the tip and the body of the post 30 may have
surfaces with a curved, non-flat contour.

[57] Invarious embodiments, the urinal screen 100 is configured to deflect a fluid stream
incident thereon into a urinal. A portion of the fluid stream passes through open area 25 and
splashes off of the urinal floor 210. The splashed fluid stream may be incident upon a post 30,
which may absorb some of the momentum of the splashed fluid stream and redirect the fluid
back toward the urinal floor 210. Once the fluid has settled onto the urinal floor 210, the fluid
may flow freely along the urinal floor 210 into the urinal drain 205. Similarly, if a portion of a
fluid stream is incident upon a web string 20 or post 30, the web string 20 or post 30 may deflect
the fluid stream through an open area 25 by absorbing at least a portion of the momentum of the
fluid stream. As the urinal screen 100 has limited or no flat surfaces, shoulders, and/or the like,
any splashed portion of the fluid stream may be directed such that the splashed portion of the
fluid stream further interacts with the urinal screen 100, is directed down toward the urinal floor
210, and/or the like. However, a splashed portion of the fluid stream is not directed back toward
the user, due to the geometry of the urinal screen 100.

[58] In certain embodiments, as shown in FIG. 2B, the second (e.g., urinal contacting or
facing) face of the urinal screen includes an elevational feature 35, along at least a portion of the
substantially planar portion 12, that is configured to elevate at least a portion of the web portion
50 off a urinal floor 210. That is, the second face of the urinal screen 100 may be configured to
contact the urinal by elevating at least some of the web portion 50 off the floor 210. For
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example, the outer ring 10, a portion of the web portion 50, or other elevational features 35 may
be provided to elevate all or a majority of the web portion 50. In other embodiments, the urinal
contacting face of the urinal screen may be configured such that the web portion 50 contacts the
urinal.

[59] The elevational feature 35 may have a variety of configurations and designs, some of
which are illustrated at FIGS. 2B and 4. In certain embodiments, the elevational feature 35
includes a plurality of posts or ribs 36 projecting from and/or integral with the second face of the
web 50 at the substantially planar portion 12. In some embodiments, the posts of the elevational
feature 35 may be the same size and/or pattern as the posts 30 on the urine receiving face of the
urinal screen. In other embodiments, the posts of the elevational feature 35 may be a different
size, geometry and/or pattern than posts 30 on the urine receiving face of the urinal screen. For
example, the posts of the elevational feature 35 may include a tubular or otherwise hollow
design.

[60] In some embodiments, as shown in FIGS. 2B and 4, the elevational feature 35 includes a
plurality of ribs 36 extending from the second face of the web portion. The ribs 36 may have any
suitable, size, geometry, orientation, and placement. For example, the undulating ribs 36 of
elevational feature 35 may be integral with a portion of web strings 20. In other embodiments,
an elevational feature 35 may be formed by a portion of the web portion having an exaggerated
width relative to the remaining portion of the web portion.

[61] In certain embodiments, as described herein, the vaulted portion 14 of the web portion 50
defines a concave inner surface 16 that has a plurality of spacer nubs 32 projecting therefrom.
The spacer nubs 32 may be effective to prevent contact between the web portion 50 forming the
vaulted portion 14 and the insert 40. That is, the spacer nubs 32 may be sized, shaped, and
otherwise configured such that they resist collapse under typical use conditions. Thus, in certain
embodiments, the spacer nubs 32 are generally less flexible than the posts 30 that may provide
splash reduction on the first face of the web portion 50.

[62] For example, the spacer nubs 32 may be generally formed in similar dimensions to the
posts 30 described herein. In certain embodiments, each of the spacer nubs has a height of from
about 1 mm to about 1 ¢cm, such as from about 4 mm to about 6 mm, or about 5 mm. In some
embodiments, the spacer nubs 32 may have blunt or otherwise non-rounded tips configured to
engage the top surface of the insert to provide the desired separation between the insert 40 and
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the web strings 20. Such separation has been found to provide a suitable drainage path for
liquid, such that pooling of liquid in recesses of the urinal screen is substantially reduced.

[63] In certain embodiments, the urinal screen 100 is configured to reduce splashing of a fluid
stream incident thereon by providing a reduced area of surfaces that are substantially flat to the
user’s view (i.e., in plan view) such that any fluid droplets that may splash off of the urinal
screen 100 are not directed back toward the user. In particular, it has been discovered that splash
back may be reduced by providing a urine receiving face of the urinal screen that has a reduced
amount of flat surfaces for an impinging stream of urine to contact. In some embodiments, any
combination of the outer ring, each of the plurality of web strings, the exposed block body or
shell of an insert, and/or each of the plurality of posts has a generally rounded profile, so as to
reduce flat surfaces upon which a stream of urine may be incident.

[64] For example, as compared to current commercial urinal screen offerings, the urinal
screens of the present disclosure largely eliminate surfaces that a stream of urine would contact
at a roughly 90 degree angle, relative to the pertinent surface. Most commercial urinal screens
include a flat section with features protruding to provide splash reduction. In contrast,
embodiments of screens of the present disclosure generally do not have a flat base, and instead
have a web portion formed by rounded strands intersecting one another. Because of the rounded
shape of the strands, such screens have unique geometric characteristics. For example, every
imaginary cross-sectional plane taken parallel to the faces of the urinal screen taken across the
substantially planar portion of the web portion, yields a semi-unique cross-section. That is,
because the thickness of the strands is governed by the equation defining a circle, no cross-
section of the substantially planar portion matches more than one other cross-section in a screen
having circular web strings forming the web portion. In contrast, similar parallel plane cross-
sections in most commercial screens are effectively the same. That is, any cut made between
these two planes will match any other cut. This characteristic extends to cuts in the
perpendicular plane as well. Because the present screens may have a circular profile, no more
than two cross-sections will match because the length of the cross-section again follows the
equation of a circle. Thus, such screens may largely eliminate surfaces that a stream of urine
would contact at a roughly 90 degree angle and thereby reduce splash.

[65] In various embodiments, the web portion, posts, nubs, tabs, outer rim, and/or elevational
features of urinal screen 100 may be molded as a single piece. For example, the urinal screen
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100 may be made through injection molding and/or the like. In another embodiment, the urinal
screen 100 may be molded from a sheet of polymer material. It should be understood that the
urinal screen 100 may be manufactured via a variety of methods known and understood in the
art.

[66] The urinal screens 100 disclosed herein may be formed from any suitable materials and
combinations of materials known and understood in the art. For example, the urinal screens may
be formed of suitable polymer materials. In certain embodiments, any combination of the outer
rim, web portion, posts, nubs, tab, and/or elevational feature of the urinal screen 100 may be
formed from a matrix material impregnated with an air freshening substance selected from an
odor-combatting composition, a fragrance, and a combination thereof. Thus, the air freshening
substance may have a scent or be unscented. As used herein, the terms “air freshener” and “air
freshening” refer to substances that treat air by combatting or neutralizing odor, providing a
fragrance, or both.

[67] The matrix material and air freshening substance may be selected from various suitable
materials known in the art. For example, the matrix material may be a polymer, such as
ethylene-vinyl acetate (EVA). Suitably, EVA has no odor but can be impregnated with a
fragrance or odor-combatting composition. Additionally, EVA approaches elastomeric materials
in softness and flexibility, yet can be processed like a thermoplastic. In certain embodiments, the
EVA polymer of the cartridge body has a number average molecular weight in the range of about
10,000 Daltons to about 100,000 Daltons, or from about 22,000 to about 87,000 Daltons. Other
elastomeric or thermoplastic polymers known in the art may also be used in the cartridge body.
For example, the polymer of the cartridge body may include ethyl vinyl alcohol, high density
polyethylene, low density polyethylene, polystyrene, acrylic polymers, polycarbonates,
polyurethanes, nylons, and mixtures and copolymers thereof.

[68] The matrix material may be impregnated with one or more suitable air freshening
substances known in the art. For example, suitable air freshening substances may be selected
from those compiled by the U.S. Food and Drug Administration in Title 21 of the Code of
Federal Regulations, Sections 172.5 10 and 172.5 15. In certain embodiments, the air freshening
substance is selected from the group consisting of benzaldehydes, phenols, cinnamic aldehydes
and esters, octadienes, dienes, cyclohexadienes, terpenes, and combinations thereof. In some
embodiments, the air freshening substance includes triethylene glycol, a bleach, or hydrogen
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peroxide. Fragrance oils are also suitable for use alone or in combination with other fragrance
chemicals. Suitable fragrance oils include, for examples spice oil, flower oil, and fruit oil. Other
suitable fragrances include, but are not limited to, benzyl alcohol, ethyl maltol, furaneol, 1-
hexanol, cis-3-hexen-1-ol, menthol, benzaldehyde, hexanal, cinnamaldehyde, citral, cis-3-
hexenal, furfural, neral, vanillin, ethyl acetate, ethyl butanoate, ethyl decanoate, ethyl hexanoate,
ethyl octanoate, hexyl acetate, isoamyl acetate, methyl butanoate, methyl salicylate, pentyl
butanoate, pentyl pentanoate, sotolon, strawberry aldehyde, fructone, anethole, anisole, eugenol,
dihydrojasmone, 2-acetyl-l-pyrroline, 6-acetyl-2,3,4,5-tetrahydropyridine, gamma-decalactone,
gamma-nonalactone, delta-octalactone, jasmine lactone, massoia lactone, camphor, citronellol,
linalool, nerol, nerolidol,alpha-terpineol, thujone, and thymol. In certain embodiments, the air
freshening substance may include one or more additives, such as hindered amines or
antioxidants.

[69] In certain embodiments, the material forming the urinal screen 100 contains the air
freshening substance in an amount of from about 1 percent by weight to about 75 percent by
weight of the impregnated matrix material. In some embodiments, the urinal screen contains the
air freshening substance in an amount of from about 10 percent by weight to about 50 percent by
weight. In some embodiments, the urinal screen contains the air freshening substance in an
amount of from about 10 percent by weight to about 20 percent by weight, such as about 15
percent by weight, or about 14.5 percent by weight. In some embodiments, the urinal contains
the air freshening substance in an amount of from about 20 percent by weight to about 50 percent
by weight. In some embodiments, the urinal screen contains the air freshening substance in an
amount of from about 30 percent by weight to about 40 percent by weight. In one embodiment,
the urinal screen contains the air freshening substance in an amount of about 25 percent by
weight. In one embodiment, the urinal screen contains the air freshening substance in an amount
of about 35 percent by weight. The ratio of air freshening substance to matrix material in the
urinal screen may be selected to provide the desired release of the air freshening substance.

[70] In certain embodiments, the material forming the urinal screen may contain the air
freshening substance in an amount that is lower than in traditional screens, such as from about 15
percent or less, such as from about 0.1 percent to about 10 percent, by weight of the impregnated
matrix material. For example, utilization of a bioenzymatic block in combination with a urinal
screen containing an air freshening substance may reduce the amount of air freshening needed
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due to the effect of the odor combatting chemistry of the enzyme block in reducing drain buildup
and improving odor without masking it with fragrance. That is, use of the bioenzymatic blocks
discussed herein may facilitate reduction of the odor without the use of air freshening fragrance
substances.

[71] In certain embodiments, as shown in FIGS. 3A-3F, urinal screen assemblies 300 are
provided that include any embodiment of a urinal screen 100 (e.g., web portion, outer ring, posts,
and/or nubs) in combination with an insert 40 having a chemistry containing (e.g., odor-
combatting, bioenzymatic) block 42. For example, the insert 40 may be disposed in a void
formed by the vaulted portion 14 of the web portion 50. As discussed above, in certain
embodiments, the spacer nubs 32 are effective to space the insert 40 from the web portion 50,
which advantageously may help mitigate or eliminate trapping of fluid between the insert 40 and
the web portion 50.

[72] Thus, urinal screens that are functional to screen debris and provide drainage while also
reducing the splash of urine during use, as compared to commercially available screens and
urinals without screens, and optionally with air freshening characteristics and/or other odor
combatting chemistry inserts, have been developed. Such urinal screens advantageously reduce
the splashing of the fluid stream incident thereon by presenting a reduced area of surfaces that
are substantially flat to the user’s view and/or by providing posts having a size and geometry
selected to absorb some of the momentum of a splashed fluid stream and redirect the fluid back
toward the urinal floor. Such urinal screens thereby solve the problems of splash common in
known urinal screens that lack splash reducing features and urinal screens containing surfaces
that are substantially flat to the user’s view. Furthermore, these urinal screen assemblies may
beneficially provide reduced splashing in combination with the odor combatting or other effects
of the insert and its chemistry-containing block. Moreover, these urinal screens may reduce or
eliminate pooling of liquid within the urinal screen.

[73] While the disclosure has been described with reference to a number of example
embodiments, it will be understood by those skilled in the art that the invention is not limited to
such embodiments. Rather, the invention can be modified to incorporate any number of
variations, alterations, substitutions, or equivalent arrangements not described herein, but which
are commensurate with the spirit and scope of the invention. Additionally, while various
example embodiments of the invention have been described, it is to be understood that aspects of
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the invention may include only some of the described embodiments. Accordingly, the invention
is not to be seen as limited by the foregoing description, but is only limited by the scope of the

appended claims.
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CLAIMS

What is claimed is:

1. A urinal screen, comprising:

an outer ring;

a web portion bounded by the outer ring and having a first face and an opposed second
face, the web portion comprising a plurality of web strings disposed in a mesh pattern, such that
a plurality of open areas are defined among the web strings; and

a plurality of posts projecting from the first face of the web portion,

wherein the web portion comprises a planar portion and a vaulted portion, with the planar

portion extending from the outer ring and surrounding the vaulted portion.

2. The urinal screen of claim 1, wherein the planar portion and the vaulted portion are

integrally formed.

3. The urinal screen of claim 1, wherein the vaulted portion comprises a hemisphere, a

frustocone, or a cylinder.

4. The urinal screen of claim 1, wherein portions of the web strings forming the first face of

the web portion are substantially rounded in profile.

5. The urinal screen of claim 1, wherein the open areas of the web portion have a major

dimension of from about 1 mm to about 30 mm in plan view.

6. The urinal screen of claim 1, wherein at least a portion of the plurality of posts project

from nodes formed by intersections of two of the plurality of web strings.

7. The urinal screen of claim 1, wherein each of the plurality of posts comprises a

substantially rounded tip and a substantially rounded profile.
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8. The urinal screen of claim 1, wherein each of the plurality of posts has a height of from

about 0.5 mmto 1 cm.

9. The urinal screen of claim 1, wherein the plurality of web strings comprise a first set of
the web strings that are substantially parallel to one another and a second set of the web strings
that are substantially parallel to one another and are substantially perpendicular to the first set of

web strings.

10. The urinal screen of claim 1, wherein the open areas are substantially square in plan
view.

11. The urinal screen of claim 1, wherein the mesh pattern is a plain weave pattern.

12. The urinal screen of claim 1, wherein the second face comprises an elevational feature

configured to elevate at least a portion of the web portion off of a urinal floor.

13. The urinal screen of claim 12, wherein the elevational feature comprises a plurality of

posts or ribs projecting from and/or integral with the second face of the web portion.

14. The urinal screen of claim 1, wherein the web portion comprises ethylene-vinyl acetate

impregnated with an air freshening substance for release.
15. The urinal screen of claim 1, wherein:
the web portion comprises a vaulted portion defining a concave inner surface, and

a plurality of spacer nubs project from the concave inner surface of the vaulted portion.

16. The urinal screen of claim 15, wherein each of the spacer nubs has a height of from about

1 mm to about 1 cm.
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17. A urinal screen assembly, comprising:
the urinal screen of any one of claims 1 to 16; and
a bioenzymatic block containing odor combatting chemistry disposed in a void formed by

the vaulted portion.

18. The urinal screen assembly of claim 17, further comprising a cover surrounding the

bioenzymatic block.

19. The urinal screen assembly of claim 18, wherein the cover comprises a waterproof upper
surface and a base comprising at least one aperture to permit liquid to contact the bioenzymatic

block and thereby release the odor combatting chemistry.

20. A urinal screen, comprising:

an outer ring; and

a web portion bounded by the outer ring and having a first face and an opposed second
face, the web portion comprising a plurality of web strings disposed in a mesh pattern, such that
a plurality of open areas are defined between the web strings,

wherein the web portion comprises a vaulted portion defining a concave inner surface,

wherein a plurality of spacer nubs project from the concave inner surface of the vaulted

portion.

21. The urinal screen of claim 20, further comprising a plurality of posts projecting from the

first face of the web portion.
22. The urinal screen of claim 20, wherein the web portion comprises a planar portion and a
vaulted portion, with the planar portion extending from the outer ring and surrounding the

vaulted portion.

23. The urinal screen of claim 22, wherein the planar portion and the vaulted portion are

integrally formed.
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24, The urinal screen of claim 20, wherein the vaulted portion comprises a hemisphere, a

frustocone, or a cylinder.

25. The urinal screen of claim 20, wherein portions of the web strings forming the first face

of the web portion are substantially rounded in profile.

26. The urinal screen of claim 20, wherein the open areas of the web portion have a major

dimension of from about 1 mm to about 30 mm in plan view.

27. The urinal screen of claim 21, wherein at least a portion of the plurality of posts project

from nodes formed by intersections of two of the plurality of web strings.

28. The urinal screen of claim 21, wherein each of the plurality of posts comprises a

substantially rounded tip and a substantially rounded profile.

29. The urinal screen of claim 21, wherein each of the plurality of posts has a height of from

about 0.5 mmto 1 cm.

30. The urinal screen of claim 20, wherein the plurality of web strings comprise a first set of
the web strings that are substantially parallel to one another and a second set of the web strings
that are substantially parallel to one another and are substantially perpendicular to the first set of

web strings.

31 The urinal screen of claim 20, wherein the open areas are substantially square in plan
view.

32. The urinal screen of claim 20, wherein the mesh pattern is a plain weave pattern.

33. The urinal screen of claim 20, wherein the second face comprises an elevational feature

configured to elevate at least a portion of the web portion off of a urinal floor.
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34. The urinal screen of claim 33, wherein the elevational feature comprises a plurality of

posts or ribs projecting from or integral with the second face of the web portion.

35. The urinal screen of claim 20, wherein the web portion comprises ethylene-vinyl acetate

impregnated with an air freshening substance for release.

36. The urinal screen of claim 20, wherein each of the spacer nubs has a height of from about

1 mm to about 1 cm.

37. A urinal screen assembly, comprising:
the urinal screen of any one of claims 20 to 36; and
a bioenzymatic block containing odor combatting chemistry disposed in a void formed by

the vaulted portion.

38. The urinal screen assembly of claim 37, wherein the spacer nubs are effective to space

the bioenzymatic block from the web portion.

39. The urinal screen assembly of claim 38, further comprising a cover surrounding the

bioenzymatic block.
40. The urinal screen assembly of claim 39, wherein the cover comprises a waterproof upper

surface and a base comprising at least one aperture to permit liquid to contact the bioenzymatic

block and thereby release the odor combatting chemistry.

23



PCT/US2018/036070

WO 2018/226703




PCT/US2018/036070

WO 2018/226703




PCT/US2018/036070

WO 2018/226703

- M.w... w 7 %EE%E%EE%@? \ =

. ;;Q «wﬂul ,6“ .

\

% .A.(QS /Al "4

b&%




PCT/US2018/036070

WO 2018/226703

b

m R e T oot
= = | | s -
AN SR S s W s MV e WO S = W =
= I T I
= Sl e MO S WA WO S SO SO s W74 MO SV s WOl s WO Mo
R ZF o 8 9B B o o ¥le o o g -
4 CM NN BN NN NN NN Mo~ Mo MM R M < MR W
ol kol o o oo o o o e o o
GG o oo e R oo o [Clcl<EeN [« <N
e[ Zlel ol o ol Bl o[ o ol ol o o lo
B N R R R R R R R R N R R MO MR MM WM M MR RS
Q_ @_ * S & 3 & O & ¢ O @ ) m_w
5 B0 80 [¢] [ [¥] [+ [+ [+ [«Me QOO L0 80
o te} (e ®) ® G l&; O O S bey S S ®)
DR OO RO ORISR BO
iR Z: R RN\
sIcl NN ] [] [¢] [eXeN¢] C OO0 L RL
o [ o o fo/ @ o 1o o |9 o o \op\ o
T B A RO RD NS oS n s nE ne e e o s o ns
o 1o 1o el B o |9 o o 8 P Jolle =
RS R- IR ECR IR RNl iR R R R Ko R s WM > WMo W) &
S & O © o @ ﬁ ®_ O @ @ @_ @ ® %
MM R MM WM Mo BMs oMol RN cMe R Rs oM Wo Mo Mo) i,
o B o @ Y\l o g 8 8 e e e e
S U B N AR AN AN e e enananann
@M @ i - ) ) e O G ¢ le; e} O -
B A O G AN A O NG N BB Roagnantndns
@ C @ @ S & & @_ .@_v & CH B i .
3 iR mM MM E 30 R R T a0 oo d s s
e I T I I
oMo MMM MM N R R
oL 189 8 B 1 pN\g o
F O RO A0 A0 4T 8TONSTS BTO
sl ... N
Fom Ao oo O ewWe
& e - ) bl & ® ©
HCE NG AR IR I OB VR
o ol o o o o o .
SRR MR MR MR P
Sl L L LA e



PCT/US2018/036070

WO 2018/226703

OO

,
- ]
__ __

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

AR
L RO

il

[]
%DDDDD L1
, L

...... LTI L TL LIPS

pue

\\

-

F16.2D



WO 2018/226703 PCT/US2018/036070




PCT/US2018/036070

WO 2018/226703




PCT/US2018/036070

WO 2018/226703

——

RS 2

e . LW
NN T TR T TR ATION \
/ /¢ \\ ’Q S meu,/nﬁg MWWu/nﬂt\n‘\%/w! \w_ﬂw/wﬂu\wﬂm/uﬂu\.\wf
a«%%b%@%%%%%&%@%\%\%

o

R GRIRT

i

/ \\.\,\%,.,,u.%.\»ﬁh\
E\\% e Y A QQE\% N N

/!..ll\”,/ir \\i\ ,,,,,,, = ﬂ&;,\,ﬂi\mnﬁm/w.ﬂu \Mﬁ.ﬂ/....!nm* ;‘w,wynn\bﬂd/ e W \\
EEE\QQEEEES%Q ..... = e
N Y i) e AS] E AST anw.(
/ R EEE%%EE
//\A.ﬁ ..... - t\.l/./ \\\/ ,. “%




PCT/US2018/036070

WO 2018/226703

S R T TR, . MO
,, _Mvim o o lof lo| lo| lol—ok
=\ SN TR TH T H T T TR e RE -
< NN

B AN HOEEGadno

mlml@l@.@‘\%.lmlmlmm. N\

SEOGESECRV IR RO N - O el Ml - Al W MR S B S NS)

ol o[ Jo[ o oV o[ 1ol 1 o o

.‘@
4] “ol_..@ CROM MMM MM ¢ Wl el s Hel ' Kol oM MoM o Wo M o HON S We o R R Bl
I I

[ oL Rl o o 1 1 e 1 )
P R T A as Mor.@ e_gg_%e_ R R Ne) L%L%@ SR AT o Oy _
| R R R R R R R FOH

]
]
¥ T B R B RBAD A S N e R e R e e e R R AR ]

o S NI I Y

(@ 38 mg QN OO o ononomoneRoRe N N8

SIS NI I 7 I S

SHEc IR NI MG e MM WM SN MR e MM MO NN <M e M Mo N = M MM MO MW )

DN S .
D

LI Tl B P23 bl b o o o T

D B CHON O RO NO N0 RN OO0 DQNONO N0 R0 S0,

] S F
AN
CH TN T B s R MR Y
-‘@-m.ms ﬂ'-@x N Oy OV Ny Ty OO ﬁ|
../@Aa@ﬁo@aﬁﬂ%&@0@»@»@»@.&%@@ 05
NI o[ o L Jof o[ o T oL B[ | I ooy

N RO 80 B0 50 3 e ns el R o]

\\ N W EEE R
NS eﬁmée%e%n%s%wﬁaﬁa o @\
n

T LA . Lo
Z UL EL L H W H FP =
s L L

.//../ANM GHoHaGRnENE R XT

9 el L {1t e=




PCT/US2018/036070

WO 2018/226703

44

jmjjjjjjjaﬁl¥;

Jwﬁmﬁmm
HHHH~
il

...... \/

KWDD,DDUDDDDDDD

/

HUHHUHHHHHHHJY«




WO 2018/226703

PCT/US2018/036070

Q
ey
—
o=
= -
=] >
(—m‘ -------- ke,
sy
\ Y4 —
2 b
i
5 e
o
¥4
-




PCT/US2018/036070

WO 2018/226703

AN




WO 2018/226703

&
[ (m—
[ e—
d L emm—
4
i
=g 3
e 7
!
f =
o or
% |
N
%

2

s

=
Wy
=
L% .

PCT/US2018/036070



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2018/036070

A. CLASSIFICATION OF SUBJECT MATTER
EO3D 13/00(2006.01) E03D 9/02 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

Database: PATENW; IPC and CPC: E03D13/005, E03D9/00, E03D9/02 E03D9/032, E03C1/264, Y10S4/05, EO3D13/LOW using
keywords such as: urinal, screen, splash, mesh, pocket, block, spike, nub, dome and their similar keywords. AusPat, Google
Patents, Espacenet, AU Designs, YouTube, and Google Image were searched using keywords such as: urinal, screen, splash, mesh,
pocket, block, spike, nub, dome, enzyme and their similar keywords. AusPat, USPTO, Espacenet and in internal databases provided
by IP Australia were searched for applicant/inventor.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.

Documents are listed in the continuation of Box C

Further documents are listed in the continuation of Box C See patent family annex
* Special categories of cited documents:
"A"  document defining the general state of the art whichisnot ~ "T"  later document published after the international filing date or priority date and not in
considered to be of particular relevance conflict with the application but cited to understand the principle or theory
underlying the invention
"E"  earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be considered novel
international filing date or cannot be considered to involve an inventive step when the document is taken
alone
"L"  document which may throw doubts on priority claim(s) or ~ "Y"  document of particular relevance; the claimed invention cannot be considered to
which is cited to establish the publication date of another involve an inventive step when the document is combined with one or more other
citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art
"o" document referring to an oral disclosure, use, exhibition o .
or other means & document member of the same patent family
"p" document published prior to the international filing date
but later than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
27 July 2018 27 July 2018
Name and mailing address of the ISA/AU Authorised officer
AUSTRALIAN PATENT OFFICE Abdulla Al-Motin
PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE
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Form PCT/ISA/210 (fifth sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT PCT/US2018/036070

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

US 2017/0096808 Al (GEORGIA-PACIFIC CONSUMER PRODUCTS LP) 06 April
2017

Y Figures 2-13; claims 1-20; paragraphs [0033 — 0043]. 1-40
US 5774905 A (WAGER et al.) 07 July 1998
Y Abstract; figures 1-4; column 2, line 16 — column 4, line 28. 1-40
US 8007707 B1 (BROWN et al.) 30 August 2011
A Abstract, column 2, line 61- column 3, line 23; column 4, line 57 — column 5, line 3 1-40
CN 206346295 U (DAI GAOPENG) 21 July 2017
P.X English translation of the whole document particularly abstract, figures 1-9 and claims 1-40

1-10 -English translation obtained from the Google patents.
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This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date
US 2017/0096808 A1l 06 April 2017 US 2017096808 Al 06 Apr 2017
US 5774905 A 07 July 1998 US 5774905 A 07 Jul 1998
US 8007707 B1 30 August 2011 US 8007707 B1 30 Aug 2011

US 2011296597 Al 08 Dec 2011
CN 206346295 U 21 July 2017

End of Annex

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.
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