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Abstract of the Disclosure

A faucet including a waterway assembly fluidly coupled to a valve assembly.
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VALVE MOUNTING ASSEMBLY

Background and Summary of the Invention

[0001] The present invention relates generally to plumbing fixtures and, more
particularly, to a faucet including a waterway assembly fluidly coupled to a valve assembly.
[0002] Single handle faucets typically include mixing valves that control the flow of both
hot and cold water to a delivery spout. These faucets have found wide acceptance and are
commonly constructed such that a handle or knob is movable in distinct directions to adjust the
temperature (1.e., the mix of hot and cold water) and the flow rate of water.

[0003] As with any fluid delivery device, it is desirable to provide a mounting assembly
that prevents water leakage below the mounting deck. The present disclosure provides a valve
mounting assembly including a sealing arrangement configured to prevent water leakage below
the mounting deck.

[0004] According to an illustrative embodiment of the present disclosure, a fluid delivery
device includes a waterway assembly defining a longitudinal axis and having a first fluid
transport component, a second fluid transport component, and an interface member coupled to an
end of the first fluid transport component and an end of the second fluid transport component.
The fluid delivery device further includes a valve assembly fluidly coupled to the interface
member of the waterway assembly, the valve assembly having a first port in fluid
communication with the first fluid transport component, a second port in fluid communication
with the second fluid transport component, and a movable valve member configured to control
the flow of water through the first port and the second port. A primary seal is positioned
intermediate the waterway assembly and the valve assembly, the primary seal being configured
to provide a fluid seal between the first fluid transport component of the waterway assembly and
the first port of the valve assembly and a fluid seal between the second fluid transport component

of the waterway assembly and the second port of the valve assembly. A secondary seal is

positioned laterally outwardly from the primary seal, the secondary seal being configured to
sealingly couple to the interface member of the waterway assembly.

[0005] According to a further illustrative embodiment of the present disclosure, a
waterway assembly includes an interface member having a first surface and a second surface, a
first opening extending into the first surface, and a second opening extending into the first

surface. A first seat is supported by the interface member and is configured to sealingly engage a
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face seal, and a second seat is supported by the interface member and is configured to sealingly
engage a radial seal.

[0006] According to another illustrative embodiment of the present disclosure, a fluid
delivery device includes a holder, a waterway assembly having an interface member supported
by the holder, a hot water inlet tube having a first end fluidly coupled to the interface member
and a second end configured to be fluidly coupled to a hot water supply, and a cold water inlet
tube having a first end fluidly coupled to the interface member and a second end configured to be
fluidly coupled to a cold water supply. A valve assembly includes a hot water inlet port in fluid
communication with the hot water inlet tube, a cold water inlet port in fluid communication with
the cold water inlet tube, and a movable valve member configured to control the flow of water
through the hot water and cold water inlet ports. A face seal is positioned intermediate the
waterway assembly and the valve assembly. A locking member is operably coupled to the valve
assembly and is configured to secure the valve assembly to the waterway assembly. A radial
seal is positioned intermediate the interface member of the waterway assembly and the locking
member.

[0007] Additional features and advantages of the present invention will become apparent
to those skilled in the art upon consideration of the following detailed description of the
illustrative embodiment exemplifying the best mode of carrying out the invention as presently

perceived.

Brief Description of the Drawings

[0008] The detailed description of the drawings particularly refers to the accompanying
figures in which:
10009] Fig. 1 is a perspective view of an illustrative embodiment faucet of the present

disclosure mounted to the sink deck and fluidly coupled to hot and cold water supply lines;

[0010] Fig. 2 is a partial top exploded perspective view of the faucet of Fig. 1;

[0011] Fig. 3 is a partial bottom exploded perspective view of the faucet of Fig. 1;
[0012] Fig. 4 is a cross-sectional view taken along line 4-4 of Fig. 1;

[0013] Fig. 5 is a detailed perspective view of the valve assembly, waterway assembly,

face seal, and radial seal of the faucet of Fig. 1;
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[0014] Fig. 6 is a partial bottom exploded perspective view of a further illustrative
embodiment faucet of the present disclosure; and

[0015] Fig. 7 1s a cross-sectional view similar to Fig. 4 of the faucet of Fig. 6.

Detailed Description of the Drawings

[0016] The embodiments of the invention described herein are not intended to be
exhaustive or to limit the invention to precise forms disclosed. Rather, the embodiment selected
for description have been chosen to enable one skilled in the art to practice the invention.

[0017] Referring initially to Fig. 1, an illustrative embodiment faucet 10 is shown
mounted to a sink or mounting deck 12 above a sink basin 14. The faucet 10 is fluidly coupled
to hot and cold water supplies or sources 16 and 18 through conventional stops 20 and 22,
respectively. Hot and cold water risers 24 and 26 may fluidly couple the stops 20 and 22 to hot
and cold water inlet fluid transport components, or tubes 28 and 30, respectively. The hot and
cold water risers 24 and 26 are fluidly coupled to the stops 20 and 22 through fluid couplings 32
and 34. While Fig. 1 illustrates hot and cold water risers 24 and 26 coupled to inlet tubes 28 and
30 through fluid couplings 36 and 38, it should be appreciated that the inlet tubes 28 and 30 may
extend uninterrupted from the faucet 10 to the stops 20 and 22. In a further illustrative
embodiment, the inlet tubes 28 and 30 may be directly coupled behind a wali 40 to the plumbing
system of the building or house.

{0018] Referring to Figs. 2-4, the faucet 10 includes a stand or holder 42 configured to be
secured to the sink deck 12. A securing member, illustratively a threaded mounting rod 44
extends downwardly from the holder 42. A nut and bracket (not shown) may threadably engage
the mounting rod 44 for securing the holder 42 to the sink deck 12.

10019} The holder 42 includes a cap 46 secured to a base 48, illustratively through a pair
of fasteners, such as stainless steel screws 50. The screws 50 are received within threaded
apertures 52 formed within the base 48. The cap 46 includes a platform 54 having a pair of thru
openings 56 to receive the screws 50 and surrounding an elongated opening 60. A plurality of
external threads 62 are formed within the outer edge surface of the cap 46. The cap 46 1s
1llustratively formed of a rigid material, such as brass.

[0020] The base 48 illustratively includes a cylindrical lower portion 64 and an upper

portion 66 having a semi-circular wall 68 supporting the cap 46. The semi-circular wall 68
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defines an opening 70 configured to receive a delivery spout tube 71 (Fig. 1) as further detailed
herein. In one illustrative embodiment, the base 48 is molded from a polymer, such as a long-

fiber reinforced thermoplastic (LFRT) exhibiting high dimensional stability and strong
mechanical properties. One such LFRT i1s Celstran® available from Ticona of Florence,

Kentucky. However, it should be noted that the base 48 may be formed of other suitable
matenals, such as stainless steel or brass.

[0021] The holder 42 is illustratively received within a housing 72, which may be formed
of a rigid material, such as brass. As shown in Figs. 1-3, the housing 72 may comprise a delivery
spout including a hub 74 and a spout portion 76. In other illustrative embodiments, the housing
72 may comprise an escutcheon, trim, or other faucet component. The spout tube 71
1llustratively extends through the opening 70 of the hub 74 and within the spout portion 76 to an
outlet 78 positioned above the sink basin 14 for dispensing water thereto.

[0022] A waterway assembly 80 1s supported by the platform 54 of the cap 46 and
defines a longitudinal axis 81. The waterway assembly 80 illustratively includes an interface
member or base 82 in the form of a puck or disk having a hot water inlet opening 84, a cold
water inlet opening 86, and a mixed water outlet opening 88. With reference to Fig. 4, the
openings 84, 86, 88 all illustratively extend between a first or upper surface 90 and a second or
lower surface 92. The hot water inlet tube 28 and the cold water inlet tube 30 are fluidly coupled
to the openings 84 and 86, respectively, in the interface member 82. Similarly, a mixed water
outlet tube 94 is fluidly coupled to the opening 88 of the interface member 82. As detailed
herein, the tubes 28, 30, and 94 are illustratively formed of a flexible non-metallic material, such
as a polymer.

[0023] In the 1llustrative embodiment, the tubes 28, 30, and 94 and the interface member
82 are formed of compatible materials, such as polymers, and illustratively of cross-linkable
materials. As such, the waterway assembly 80 is illustratively electrically non-conductive. As

- used within this disclosure, a cross-linkable material illustratively includes thermoplastics and
mixtures of thermoplastics and thermosets. In one illustrative embodiment, the tubes 28, 30, and
94 and the interface member 82 are formed of a polyethylene which is subsequently cross-linked
to form cross-linked polyethylene (PEX). However, it should be appreciated that other polymers
may be substituted therefor. For example, the waterway assembly 80 may be formed of any
polyethylene (PE)(such as raised temperature resistant polyethylene (PE-RT)), of polypropylene
(PP)(such as polypropylene random (PPR)), or of polybutylene (PB). It is further envisioned that
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the waterway assembly 80 could be formed of cross-linked polyvinyl chloride (PVCX) using
silane free radical initiators, of cross-linked polyurethane, or of cross-linked propylene (XLPP)
using peroxide or silane free radical initiators.

[0024] The upper ends 95 of tubes 28, 30, and 94 are positioned within the openings 84,
86, and 88 of the interface member 82. Each opening 84, 86, and 88 includes a counterbore 84a,
86a, and 88a (Fig. 4) extending upwardly from the lower surface 92 and defining a stop surface
which cooperates with the upper ends 95 of the tubes 28, 30, and 94, respectively. In the
illustrative embodiment, the interface member 82 is overmolded around the upper ends 95 of the
tubes 28, 30, and 94. More particularly, the interface member 82 is formed of a polymer which
is molded over the previously formed tubes 28, 30, and 62, in a manner detailed herein. The
overmold interface member 82 partially melts the upper ends 95 of the tubes 28, 30, and 94,
forming couplings or bonds between material of the interface member 82 and material of the
tubes 28, 30, and 94. To facilitate the molding process, the openings 84, 86, and 88 and thus
tubes 28, 30, and 94 are illustratively aligned along a common center axis 96. With reference to
Figs. 2 and 5, flow directing channels 98, 100, 102 are formed within upper surface 90 of the
interface member 82 and are configured to facilitate fluid flow through openings 84, 86, and 88,
respectively.

[0025] As shown in Figs. 2-5, a support or reinforcing boss 104 illustratively extends
downwardly from the lower surface 92 of the interface member 82 and surrounds the openings
84, 86, and 88. The boss 104 provides additional support to the tubes 28, 30, and 62 coupled to
the interface member 82. |

[0026] As shown in Figs. 2 and 3, a registration element, illustratively a plurality of
aligned ribs 105 may extend downwardly from the lower surface 92 of the interface member 82.
The ribs 105 are configured to be received within a cooperating registration element,
illustratively a notch 106 defined by the opening 60 formed within the cap 46 of the holder 42 to
facilitate proper orientation of the waterway assembly 80 relative to the holder 42. It should be
appreciated that the interface member 82 may be registered relative to the holder 42 in a number
of ways, including providing the interface member 82 with an asymmetrical shape configured to
cooperate with mating elements in the holder 42.

[0027] In the illustrative embodiment detailed herein, the interface member 82 is formed
of polyethylene which has been overmolded around the tubes 28, 30, and 94 and subsequently

cross-linked. It should be noted that reinforcing members, such as glass fibers, may be provided
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within the polyethylene of the interface member 82. While a polymer, such as cross-linkable
polyethylene, is the illustrative material for the interface member 82, in certain embodiments
other materials may be substituted therefore, such as brass or copper. Additionally, the tubes 28,

30, and 94 may be fluidly coupled to the interface member 82 in a variety of manners other than
through overmolding, such as ultrasonic welding or heat staking.

[0028] As detailed herein, the interface member 82 of the waterway assembly 80 is
illustratively secured to the tubes 28, 30, and 94 through overmolding. The basic principle of
overmolding plumbing connections on the tubes is well known. Exemplary overmolds are
shown in U.S. Patent No. 5,895,695, U.S. Patent No. 6,082,780, U.S. Patent No. 6,287,501, and
U.S. Patent No. 6,902,210 each listing William W. Rowley as an inventor,

[0029] In the present method, the tubes 28, 30, and 94 are illustratively positioned within
a mold (not shown) wherein pins or mandrels slide into each respective tube end 95 to prevent
collapsing thereof during the injection molding process. The mold receives the parallel aligned
ends 95 of the tubes 28, 30, and 94 and then receives a flowable polymer, illustratively
polyethylene, which forms the appropriate interface member 82. As further detailed herein, the
upper ends 95 of the tubes 28, 30, 94 are aligned along a common center axis 96 to factlitate
opening and closing of portions of the mold. After the polymer sufficiently hardens, the mold 1s
opened to release the interface member 82 and tubes 28, 30, and 94. Through overmolding, the
end 95 of each tube 28, 30, and 94 partially melts and bonds with the overmolded material of the
interface member 82. This makes a substantially monolithic waterway assembly 80.

{0030] As is known, polyethylene is flexible, or sémi-rigid, and may be cross-linked to
form PEX. Cross-linking polyethylene couples the individual molecule chains together and
prevents splitting. The curing or cross-linking process may use any one of several different

technologies to form, for example, PEX-A, PEX-B or PEX-C. PEX-A is formed by using
peroxide to cross-link polyethylene. More particularly, PEX-A is formed of a polyethylene
having incorporated therein peroxide. Upon heating the peroxide polyethylene above the
decomposition temperature of the peroxide, "free" radicals are produced to initiate the cross-

linking process. PEX-B is formed by using silane to cross-link polyethylene. PEX-B is formed
by using silane-grafted polyethylene which is then "moisture-cured" by exposure to heat and
water. also known as sauna curing. PEX-C is formed of polyethylene which is cross-linked by
bombarding it with electromagnetic (gamma) or high energy electron (beta) radiation.
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[0031] By overmolding, it is possible to obtain a material to material bond, thereby
providing a substantially leak-proof coupling between the tubes 28, 30, and 94 and the interface
member 82. The resulting overmolded waterway assembly 80 is then cross-linked by means
known in the art, e.g., peroxide cross-linking, silane cross-linking, radiation cross-linking, etc.
More particularly, and as detailed above, cross-linking can be performed by a silane process or a
peroxide process, or combinations thereof, wherein cross-linking is completed in a hot bath.

Each process has a cross-linking catalyst that causes the polymer to crosslink when certain
temperature and pressure and/or humidity are used. In the illustrative embodiment, the waterway
assembly 80 is passed under a radiation unit and the exposure causes cross-linking. While
illustratively the final product (i.e., waterway assembly 80) is cross-linked, in certain
circumstances it might be appropriate to cross-link individual components (i.e., tubes 28, 30, and
94, and interface member 82). In a further illustrative embodiment, the material for the interface
member 82 may be partially cross-linked prior to overmolding, followed by further cross-linking
after coupling to the tubes 28, 30, and 94.

[0032] With further reference to Fig. 2, the second ends 107 of each inlet tube 28 and 30
illustratively includes a fluid coupling 108, which may define couplings 36 and 38 shown in Fig.
1. Ilustratively, each fluid coupling 108 includes an overmolded coupler 110 and cooperating
internally threaded nut 112. Additional details regarding illustrative overmolded fluid couplings

are provided in U.S. Patent Nos. 5,895,695 and 6,287,501, and in U.S. Patent Application
Publication No. US 2009/0078322.

[0033] Referring further to Fig.1, the outlet tube 94 includes an overmolded coupler 113
to facilitate coupling to spout tube 71, illustratively through a diverter valve assembly (not
shown). The spout tube 71 may be formed of similar material as the outlet tube 94 (1.c., 2
polymer such as PEX), and in one illustrative embodiment may include a corrugated wall for

enhanced flexibility. In other embodiments, the outlet tube 94 and the spout tube 71 may be
formed as a single continuous tube extending from the interface member 82 to the spout outlet

78.
{0034} With reference to Figs. 2-5, a valve assembly 114 is supported by the interface

member or base 82 of the waterway assembly 80. A lower surface 116 of the valve assembly
114 sealingly engages a face seal, illustratively a gasket 118 received intermediate the interface
member 82 and the valve assembly 114. The gasket 118 is illustratively formed of a resilient
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material, such as silicone. As shown in Fig. 5, a first seat 120 is supported by the interface
member 82 and is configured to sealingly engage the gasket 118. As further detailed herein, a
second seat 122 1s also supported by the interface member 82 and is configured to sealingly
engage a radial seal, illustratively an o-ring 124 formed of a resilient material, such as an
elastomer.

[0035} Locating elements, illustratively locating pegs 130a and 130b, are positioned on
the bottom of the valve assembly 114 and extend downwardly from the lower surface 116. The
pegs 130a and 130b are configured to be received within second locating elements, i1llustratively
recesses 132a and 132b, formed within the upper surface 90 of the interface member 82. The
position of the pegs 130a and 130b within the recesses 132a and 132b facilitates proper
orientation of the valve assembly 114 relative to the waterway assembly 80 and hence, alignment
with the tubes 28, 30 and 94 and respective openings 84, 86, and 88, with appropriate ports 134,
136, and 138 of the valve assembly 114. Engagement between the pegs 130a and 130b and the
recesses 132a and 132b may also improve resistance to torque generated between the valve
assembly 114 and the interface member 82.

[0036} With reference to Fig. 5, the valve assembly 114 illustratively includes a stem 140
that may be actuated by a handle 142 (Fig. 1) to selectively allow variable temperature and flow
rate of water to be supplied to outlet port 138 from hot water inlet port 134 and cold water inlet
port 136. The interface member 82 of the waterway assembly 80 fluidly couples the hot water
inlet port 134 to the hot water inlet tube 28, and fluidly couples the cold water inlet port 136 to
the cold water inlet tube 30. The interface member 82 also fluidly couples the outlet port 138 to
the outlet tube 94.

[0037] With further reference to Figs. 4 and §, the valve assembly 114 illustratively
includes an upper housing 146, a stem assembly 148, a coupling member 150, a carrier 152, an

upper disc 154 , a lower disc 156, a seal 158, and a lower housing 160. The stem assembly 148
illustratively includes a ball 162 molded from a thermoplastic material over a portion of the stem
140. A longitudinal extension or knuckle 164 extends downwardly from the ball 162. The ball
162 transmits motion of the stem 140 to the upper disc 154 through the extension 164 and the
carrier 152.

[0038] The upper disc 154 is positioned on top of the lower disc 156 to control the

mixing of hot and cold water and the flow rate of water through the valve assembly 114.
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[llustratively, both the upper and lower discs 154 and 156 are constructed of a ceramic material,
however, any suitable material may be used, such as stainless steel.

[0039] In a further illustrative embodiment, a temperature limiting member 166 is
received intermediate the coupling member 150 and the upper housing 146. The temperature
limiting member 166 limits lateral pivoting movement of the stem 140 and the extension 164,
and hence the maximum allowable temperature of water flowing through the valve

assembly 114.

{0040} Additional details of an illustrative valve assembly are provided in
U.S. Patent No. 7,753,074.

While the illustrative valve assembly 114 is of a movable disc
variety, it should be appreciated that other types of valve assemblies may be substituted therefor.
For example, a ball-type mixing valve assembly may find equal applicability with the present
invention. Illustrative ball-type valve assemblies are detailed in U.S. Patent No. 4,838,304 to
Knapp, U.S. Patent No. 5,615,709 to Knapp, U.S. Patent No. 5,927,333 to Grassberger, and U.S.
Patent No. 6,920,899 to Haenlein et al.

[0041] With reference to Figs. 2-4, a locking member, illustratively a cylindrical sleeve
or nut 170 is received over the valve assembly 114 and waterway interface member 82. The

locking sleeve 170 includes internal threads 172 that engage with the external threads 62 of the
cap 46. The locking sleeve 170 forces the valve assembly 114 toward the interface member 82
of the waterway assembly 80, thereby compressing the gasket 118 for effecting a seal
therebetween. An upper end of the locking sleeve 170 includes a tool engagement member,
illustratively a plurality of flats 176 for engagement with a wrench (not shown). In one
illustrative embodiment, the locking sleeve 170 is formed of a metal, such as brass.

[0042] A primary fluid seal is defined by the face seal or gasket 118, while a secondary
fluid seal is defined by the radial seal or o-ring 124. The gasket 118 is illustratively received
within a channel 178 formed within lower surface 116 of the valve assembly 114 and seals
against seat 120 defined by the upper surface 90 of the interface member 82. The channel 178
may be formed in either or both of the lower surface 116 of the valve assembly 114 and the
upper surface 90 of the interface member 82. While the channel 178 facilitates proper
positioning and enhanced sealing of the gasket 118, in certain embodiments the channel 178 may

be eliminated.
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[0043] With reference to Fig. 5, the gasket 118 illustratively includes first and second
closed portions or loops 180 and 182 which extend around the flow directing channels 98 and
100 associated with the hot and cold water openings 84 and 86 of the interface member 32,
respectively. A third loop 184 is connected to the first and second loops 180 and 182 and
extends around the flow directing channel 102 associated with the outlet port 88 of the interface
member 82. The first loop 180 of gasket 118 defines a fluid seal between the hot water inlet tube
28 of the waterway assembly 80 and the hot water inlet port 134 of the valve assembly 114.
Similarly, the second loop 182 of the gasket 118 defines a fluid seal between the cold water 1nlet
tube 30 and the cold water inlet port 136 of the valve assembly 114. The third loop 184 defines a
fluid seal between the outlet tube 94 and the outlet port 138 of the valve assembly 114.

[0044] As detailed herein, gasket 118 is received intermediate the interface member 82
and the valve assembly 114 to effect a face seal therebetween. A radial seal is defined by the o-
ring 124 and is positioned laterally outwardly from the face seal defined by the gasket 118. The
o-ring 124 is illustratively positioned intermediate the interface member 82 and the locking
sleeve 170. In one illustrative embodiment, the o-ring 124 is received within an annular groove
185 formed within an annular edge 186 of the interface member 82.

[0045] In a further illustrative embodiment of Figs. 6 and 7, the o-ring 124 is received
within an annular groove 188 formed within the sleeve 170'. In another embodiment, grooves
185 and 188 may be formed in both the interface member 82 and the sleeve 170’, respectively, to
receive portions of the o-ring 124.

[0046] The radial seal effected by the o-ring 124 is configured to prevent potential water
leakage from between the upper surface of the interface member 82 and the lower surface of the
valve assembly 114 from passing downwardly over the edge 186 of the interface member 82 and
below the sink deck 12. In other words, the o-ring 124 provides a secondary seal in addition to
the primary seal of the gasket 118 in order to prevent water leakage below the sink deck 12.
Instead, any potential leak through the gasket 118 between the interface member 82 and the
valve assembly 114 will tend to move upwardly within the hub 74.

[0047] A guide ring 194 is concentrically received over the locking sleeve 170. The
guide ring 194 is supported by an annular lip 196 of sleeve 170 and positioned intermediate the
sleeve 170 and the hub 74. More particularly, the guide ring 194 is configured to frictionally
engage with an inside surface 198 of the hub 74 to prevent wobbling between the hub 74 and the
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sleeve 170. In one illustrative embodiment, the guide ring 194 is formed of a acetal copolymer,
such as a polyoxymethylene (POM).

[0048] The spout hub 74 is received over the locking sleeve 170 and is secured 1n
position by a bbnnet cap 202. The bonnet cap 202 includes internal threads 204 that engage with
external threads 206 formed in an upper end of the locking sleeve 170. In one illustrative
embodiment, the bonnet cap is formed of a polymer, such as acrylonitrile butadiene styrene
(ABS).

[0049] Although the invention has been described in detail with reference to certain

preferred embodiments, variations and modifications exist within the spirit and scope of the

invention as described and defined in the following claims.
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What is claimed is:

The invention claimed is:

1. A fluid delivery device comprising: a waterway assembly defining a longitudinal axis
and including a first fluid transport component, a second fluid transport component, and
an interface member coupled to an end of the first fluid transport component and an end
of the second fluid transport component; a valve assembly fluidly coupled to the interface
member of the waterway assembly, the valve assembly including a first port in fluid
communication with the first fluid transport component, a second port in fluid
communication with the second fluid transport component, and a movable valve member
configured to control the flow of water through the first port and the second port; a
primary seal positioned intermediate the interface member of the waterway assembly and
the valve assembly, the primary seal configured to provide a fluid seal between the first
fluid transport component of the waterway assembly and the first port of the valve
assembly and a fluid seal between the second fluid transport component of the waterway
assembly and the second port of the valve assembly; a secondary seal positioned laterally
outwardly from the primary seal, the secondary seal configured to sealingly couple to the
interface member of the waterway assembly; wherein the interface member of the
waterway assembly is formed of a polymer, the first fluid transport component of the
waterway assembly is formed of a polymer, and the second fluid transport component is
formed of a polymer; and the interface member is overmolded around the end of the first
fluid transport component and the end of the second tluid transport component to provide
a substantially monolithic waterway assembly.

2. The fluid delivery device of claim 1, further comprising: a holder supporting the
interface member of the waterway assembly; and a locking member operably coupled to
the valve assembly and configured to secure the valve assembly to the waterway
assembly.

3. The fluid delivery device of claim 2, wherein the secondary seal comprises an O-ring
positioned radially intermediate the interface member of the waterway assembly and the
locking member.

4. The fluid delivery device of claim 2, wherein the locking member comprises a sleeve
operably coupled to the holder and forcing the valve assembly toward the waterway
assembly.

5. The fluid delivery device of claim 1, wherein the primary seal comprises a gasket
including a first loop portion surrounding the first port of the valve assembly and a
second loop portion surrounding the second port of the valve assembly.

6. The fluid delivery device of claim 5, further comprising a channel formed within at
least one of the upper surface of the interface member of the waterway assembly and a
lower surface of the valve assembly, the gasket being received within the channel.
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7. The fluid delivery device of claim 1, further comprising a sleeve receiving the interface
member of the waterway assembly, wherein an annular groove 1s formed in at least one

of the interface member of the waterway assembly and the sleeve, and the secondary seal
comprises an o-ring received within the annular groove.

8. A waterway assembly comprising: an interface member including a disk having a first
surface, a second surface, and an arcuate peripheral edge extending between the first
surface and the second surface; a first opening extending through the first surface and the
second surface of the interface member; a second opening extending through the first
surface and the second surface of the interface member; a first seat supported by the first
surface of the interface member and configured to sealingly engage a face seal; a second
seat defined by the arcuate peripheral edge of the interface member and configured to
sealingly engage a radial seal; a first fluid transport component fluidly coupled to the first
opening; a second fluid transport component fluidly coupled to the second opening; and
wherein the first fluid transport component of the waterway assembly 1s formed of a
polymer, the second fluid transport component is formed of a polymer, and the interface
member is formed of a polymer overmolded around ends of the first fluid transport
component and the second fluid transport component.

9. The waterway assembly of claim 8, further comprising a support boss extending from
the second surface and configured to support the first and second fluid transport
components.

10. The waterway assembly of claim 8, wherein the face seal comprises a gasket
including a first loop portion surrounding the first opening and a second loop portion
surrounding the second opening.

11. The waterway assembly of claim 10, further comprising a channel formed within the
first surface of the interface member, the gasket being received within the channel.

12. The waterway assembly of claim 8, further comprising an annular groove formed
within the interface member and configured to receive the radial seal.

13. A fluid delivery device comprising: a holder; a waterway assembly including an
interface member supported by the holder, a hot water inlet tube having a first end fluidly
coupled to the interface member and a second end configured to be fluidly coupled to a
hot water supply, and a cold water inlet tube having a first end fluidly coupled to the
interface member and a second end configured to be fluidly coupled to a cold water
supply; a valve assembly including a hot water inlet port in fluid communication with the
hot water inlet tube, a cold water inlet port in fluid communication with the cold water
inlet tube, and a movable valve member configured to control the flow of water through
the hot water and cold water inlet ports; a face seal positioned intermediate the waterway
assembly and the valve assembly; a locking member operably coupled to the valve
assembly and configured to secure the valve assembly to the waterway assen}bly, the
locking member comprising a sleeve operably coupled to the holder and fo.rcmg the valve
assembly toward the waterway assembly; a radial seal positioned intermediate the
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interface member of the waterway assembly and the locking member; wherein an annular
groove is formed in at least one of the interface member of the waterway assembly and
the sleeve, and the radial seal comprises an o-ring received within the annular groove; the
interface member of the waterway assembly is formed of a polymer, the hot water inlet
tube of the waterway assembly is formed of a polymer, and the cold water inlet tube 1s
formed of a polymer; and the interface member is overmolded around ends of the hot
water inlet tube and the cold water inlet tube.

14. The fluid delivery device of claim 13, wherein the face seal comprises a gasket
including a first loop portion surrounding the hot water inlet port of the valve assembly
and a second loop portion surrounding the cold water inlet port of the valve assembly.

15. The fluid delivery device of claim 14, further comprising a channel formed within at
least one of an upper surface of the interface member of the waterway assembly and a
lower surface of the valve assembly, the gasket being received within the channel.

16. The fluid delivery device of claim 13, wherein the face seal is configured to provide a
fluid seal between the hot water inlet tube of the waterway assembly and the hot water
inlet port of the valve assembly, and a fluid seal between the cold water inilet tube of the
waterway assembly and the cold water inlet port of the valve assembly.
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