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ABSTRACT OF THE INVENTION

The invention provides a fluid delivery assembly for use with a water discharge
fixture, such as a faucet. The fluid delivery assembly includes a tube assembly, a
housing and a retaining assembly. The fluid delivery assembly provides for water flow
from hot and cold water inlets to the faucet. The fluid delivery assembly may be
assembled by hand without the need for tools, allowing for easy replacement of the fluid
delivery assembly, without the need to disassemble the faucet assembly or to replace the

entire faucet assembly.



FLUID DELIVERY ASSEMBLY (2-IN AND 1-OUT, PLUS QUICK-CONNECT
DIVERTER HOUSING ASSEMBLY)

DESCRIPTION

[0001]

TECHNICAL FIELD

[0002] The invention relates to a fluid delivery assembly that is installed in a water
discharging fixture, such as a faucet. The fluid delivery assembly includes a tube
assembly defining a fluid flow path, a housing configured to receive a fluid flow
cartridge, and a retaining assembly that enables the fluid delivery assembly to be easily

removed or replaced.

BACKGROUND OF THE INVENTION

[0003]} Fluid delivery assemblies are known, and can be found in both residential and
commercial settings. In either setting, the fluid delivery assembly provides fluid flow
from hot and cold water sources. The fluid is dispensed through a discharge fixture, such
as a kitchen or lavatory faucet. While such fluid delivery assemblies provide some
benefits, they nevertheless have certain limitations. For example, the water delivery
lines attached between the water source lines and the faucet typically require tools for
installation of the faucet assembly. Also, conventional fluid delivery assemblies

typically have inlet lines molded together or pre-formed with a cartridge housing, such
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that replacing the inlet lines requires replacing the entire faucet assembly. Examples of
fluid delivery assemblies having these and other limitations are found in U.S. Patent Nos.
7,032,260 to Hwang and 6,123,106 to Benstead.

[0004] The present invention is intended to solve the limitations of conventional
fluid delivery assemblies discussed above and other problems, and to provide advantages
and aspects not provided by prior fluid delivery assemblies. Some of the features and
advantages of the present invention are described in the following detailed description

and the accompanying drawings.

SUMMARY OF THE INVENTION

[0005] The present invention is directed to a fluid delivery assembly that includes a
number of components that interact to define a replaceable fluid flow path from a fluid
source (such as a hot and cold water source) to a fluid discharge assembly (such as a
faucet). These interacting components may include a tube assembly (e.g., a plastic tube
assembly), a housing (e.g., a cartridge housing), and a retaining assembly (e.g., a
threaded mounting shank and a cooperatively threaded mounting nut).  These
components enable the fluid delivery assembly to be easily attached to or detached from
a faucet assembly by hand, that is, without the use of tools. These components may be
separate and distinct such that an individual component may be removed and/or replaced.
[0006] An important feature of the invention is that its fluid delivery assembly is
mounted completely below its related countertop or deck. It follows that the installation
or removal of the fluid delivery assembly occurs completely below the countertop or
deck. This permits such installation or removal of the fluid delivery assembly without

removing or replacing portions of the faucet assembly above the deck.
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[0007] According to an aspect of the invention, the fluid delivery assembly includes
a tube assembly having a plurality of tubes, a housing configured to receive a fluid flow
cartridge assembly, and a retaining assembly. The tube assembly Vmay be formed of any
suitable material, including but not limited to PERT. The tube assembly may include
three tubes, the first and second tubes each providing water from a water source line to
the cartridge housing. For example, the first and second tubes may connect hot and cold
water source lines to the cartridge housing. The third tube provides a water pathway
from the cartridge housing to a second water discharge assembly, such as a side spray
hose. The tube assembly may be formed such that portions of two or more of the
plurality of tubes are molded together in one segment.

[0008] The retaining assembly includes a sccuring member that has a threaded
portion. The securing member is movable up and down a portion of the length of the
tube assembly, and is also rotationally movable around the circumference of the tube
assembly. The retaining assembly also includes a mounting member that has a threaded
portion. As the securing member is rotated by hand, the threaded portions of the
securing member and the mounting member cooperatively engage with each other to
secure the tube assembly to the housing. The securing member and the mounting
member include sufficient threading to ensure a precise and well-sealed connection
between the tube assembly and the end body. Preferably, the securing member is
externally threaded and the end body is internally threaded. Alternatively, the securing
member may be internally threaded and the end body may be externally threaded. The
housing, the tube assembly and the retaining assembly are separate components that are
not integrally formed together, such as by over-molding or adhesively bonding.
Therefore, any component may be removed and/or replaced while keeping the other

components as part of the faucet assembly.

-3-
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[0009] In an alternative embodiment, the tube assembly may include four tubes. The
first and second tubes connect hot and cold water source lines to the cartridge housing
and the third tube provides a water pathway from the cartridge housing to a second water
discharge assembly, such as a side spray hose. The fourth tube connects to a water
delivery spout, such as a water faucet, for example. One end of the third and fourth
tubes may connect to a diverter valve assembly.

[0010] Other features and advantages of an aspect of the invention will be apparent

from the following specification, taken in conjunction with the following drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a perspective view of the invention, connected to a faucet, to form
an assembly;

[0012) FIG. 2 is a perspective view of another embodiment of the invention,
connected to a faucet, to form an assembly;

[0013] FIG. 3 is an exploded perspective view of the assembly of FIG. 1;

[0014] FIG. 4 is a partially cut away perspective view of the faucet portion of the
assembly of FIG. 1;

[0015] FIG. 5 is a cross-sectional side view of the faucet portion of the assembly of
FIG. 1;

[0016] FIG. 6 is an exploded perspective view of the assembly of FIG. 5;

[0017] FIG. 7 is a perspective view of a fluid delivery assembly, connected to a
faucet, to form an assembly;

[0018] FIG. 8 is a cross-sectional side view of the assembly of FI1G. 7;

[0019] FIG. 9 is an exploded perspective view of the assembly of FIG. 7;

[0020] FIG. 10 is a perspective view of the fluid delivery assembly of FIG. 7;
-4-
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[0021] FIG. 11 is a cut away perspective view of a portion of the fluid delivery
assembly of FIG. 7;

[0022] FIG. 12 is another perspective view of the fluid delivery assembly of FIG. 7,
[0023] FIG. 13 is a cross-sectional side view of the fluid delivery assembly of FIG.
10;

10024] FIG. 14 is a cross-sectional top view of a tube assembly;

[0025] FIG. 15 is an exploded perspective view of a diverter valve assembly;

[0026] FIG. 16 is a perspective view of an assembly of the components of FIG. 15;
[0027] FIG. 17 is another exploded perspective view of the diverter valve assembly
of FIG. 15;

[0028] FIG. 18 is a cross-sectional side view of the diverter valve assembly of FIG.
15;

[0029] FIG. 19 is a perspective view of another embodiment of a diverter valve
assembly;

[0030] FIG. 20 is a cross-sectional front view of the assembly of FIG. 19; and

[0031] FIG. 21 is a perspective view of a portion of a tube assembly.

DETAILED DESCRIPTION

[0032] This invention may take many different forms. The current description and
drawings teach only a few of the many different forms or embodiments of the invention.
It should be understood that the present disclosure is to be considered as disclosing only
a few, non-limiting examples of the principles of the invention. This disclosure is not
intended to limit the broadest aspects of the invention to the illustrated embodiments.

[0033] FIG. 1 illustrates a faucet system 100 for delivery of water to a user. The

faucet system 100 includes a faucet assembly 200, a diverter valve assembly 600, a fluid
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delivery assembly 300, a sprayer assembly 700 and fluid inlet valves 400. The faucet
assembly 200 includes a delivery spout 210 and a handle 220 that are mounted as an
assembly on top of a countertop 150 (shown in broken line form). The fluid delivery
assembly 300 is connected between the faucet assembly 200 and the fluid inlet valves
400. One inlet valve 400 may provide hot water from a hot water source (e.g., water
heater) and the other inlet valve 400 may provide cold water from a cold water source
(e.g., well or city water). Alternatively, faucet system 100 may be any other suitable
fluid delivery system (e.g., a shower system).

[0034] The diverter valve assembly 600 is connected to the fluid delivery assembly
300, the faucet assembly 200 and the sprayer assembly 700. The diverter valve assembly
600 operates to selectably provide water from the fluid delivery system 300 to the faucet
assembly 200 and the sprayer assembly 700. For example, water may flow out of the
faucet assembly 200 when the handle 220 is in the on position, but may cease flowing
out of the faucet assembly 200 and begin flowing out of the sprayer assembly 700 when
the sprayer assembly 700 is activated.

[0035] FIG. 2 illustrates another faucet system 1100 for delivery of water to a user.
The faucet system 1100 includes the faucet assembly 200, a plug 680, the fluid delivery
assembly 300 and fluid inlet valves 400. The faucet system 1100 is similar to the faucet
system 100 except that it does not have a sprayer assembly. The plug 680 is connected
to the fluid delivery assembly 300 and the faucet assembly 200. The plug 680 operates
to provide water from the fluid delivery assembly 300 to the faucet assembly 200.

[0036] Referring to FIG. 3, faucet system 100 with an embodiment of a fluid
delivery assembly 300 is illustrated. Fluid delivery assembly 300 has a tube assembly
310 consisting of a first tube 312, a second tube 314 and a third tube 316. First and

second tubes 312, 314 are connected to hot and cold water inlets, and third tube 316 is
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connected to a sprayer assembly 700, such as a side sprayer. The first tube 312 and the
second tube 314 are molded together at a molded junction portion 319.

[0037] Thus, first 312 and second tubes 314 are permanently fixed or fused within
molded junction portion 319. The molded junction portion 319 also has a receiving
channel 325 (FIG. 21) that is configured to slidably receive the third tube 316. As may
also be seen in FIG. 21, the receiving channel 325 has a stop surface or stop member
323, which is configured to engage a portion of third tube 316 as the third tube 316 is
moved through the receiving channel 325. The stop member 323 thus ensures that the
third tube 316 is properly positioned within the molded junction portion 319, without
having to see its positioning. Instead, upon engagement of a flat portion of the third tube
316 against the stop member 323, the user is provided with tactile and audible
confirmation of the contact of an end portion 315 of the third tube 316 with the stop
member 323 of the molded junction portion 319.

[0038] In the manufacturing process, the first and second tubes 312, 314 are placed
adjacent to each other. The molded junction portion 319 and its integral receiving
channel 325 are formed by a molding process. After the molded junction has cooled and
solidified, the third tube 316 may be inserted into the receiving channel 325.

[0039] Preferably, as seen in FIG. 21, the first, second and third tubes 312, 314, 316
and their respective end portions 311, 313, 315, are configured in a triangular shaped
pattern within the molded junction portion 319. This contrasts with conventional
molding processes, where a plurality of tubes are molded in-line. A triangular pattern of
the first, second and third tubes 312, 314, 316 provides design and manufacturing
efficiencies, because the same tooling may be used to mold a two-tube assembly and the
three-tube assembly 310. A three-tube assembly may be turned into a two-tube assembly

by eliminating the receiving channel 325, or by eliminating the third tube 316.
-7-
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[0040] The triangular pattern (see FIG. 21) allows the two inlet tubes 312, 314 and
the one outlet tube 316 to be directly connected to the inlet and outlet mating cavities of
a standard fluid flow cartridge 500 (see FIG. 3). This pattern eliminates variation in the
relative position of these three tubes 312, 314, and 316, and thereby eliminates the need
to design different fluid flow cartridges for different tube configurations or positions.
[0041] As indicated above, in this embodiment, the first 312 and second tubes 314
arc attached to each other by a molded junction portion 319, and the third tube 316 is
slidably retained within the receiving channel 325. Alternatively, however, it should be
understood that the first, second and third tubes 312, 314, 316 may be attached to each
other by any standard attachment means, such as by a clamp, a band or adhesive.

[0042] As may best be seen in FIG. 11, the molded junction portion 319 also
includes a first alignment member 317. The first alignment member 317 may be a
cavity, a channel, a notch or a projecting member. In this embodiment, however, as may
best be seen in FIG. 11, the first alignment member 317 is a channel. The purpose of the
first alignment member 317 will be explained in detail below.

[0043] The fluid delivery assembly 300 may also include a housing 320 (FIGS. 11
and 12) that is configured to receive end portions 311, 313, and 315 of the three tubes
312, 314, and 316 respectively. As may best be seen in FIG. 11, the end portions 311,
313, 315 may each include one or more sealing members 160. In this embodiment, the
sealing members 160 have the function and are shaped similarly to conventional O-rings.
[0044]  FIG. 11 shows a portion of this housing 320 in more detail. Particularly, FIG.
11 shows that housing 320 includes fluid channels 322, 324, 326. These fluid channels
322, 324, and 326 are sized and shaped to receive the end portions 311, 313, 315 of the

tubes 312, 314, 316, respectively.
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[0045] The housing 320 (FIG. 11) also includes a second alignment member 327 that
is designed to fit in a complementary or mating manner with the first alignment member
317. As noted above, the first alignment member 317 of this embodiment (shown in
FIG. 11) is a curvilinear channel formed in the molded junction portion 319. To ensure a
complementary or mating engagement with this first alignment member 317, the second
alignment member 327 shown in FIG. 11 is a projecting member that is sized and shaped
to fit snugly within the first alignment member 317.

(0046} The first and second alignment members 317, 327 allow the tube assembly
310 to be connected to the housing 320 without visual confirmation by the user. This is
because the engagement of the first alignment member 317 with the second alignment
member 327 provides the user with either tactile feedback (such as the feel of a friction
fit) or an audible click (resulting from a locking into place). Both the tactile and the
audible feedback arises from the secure engagement of the tube assembly 310 with the
housing 320. This feature allows the user to confidently connect the tube assembly 310
into the housing 320 in difficult-to-see areas, such as in a deep, low-level cabinet that
houses a sink faucet assembly.

[0047)  As a result, an installer can blindly insert the tube assembly 310 into the
housing 320 in any orientation. The user then rotates the tube assembly 310 within the
housing 320 while pushing inward on the tube assembly 310, until the user feels and/or
hears the engagement of the first alignment member 317 with the second alignment
member 327.

[0048]  Proper alignment of the tube assembly 310 may also be ensured in an
alternate manner, i.e., by varying the size and/or shape of the end portions 311, 313, 315
of the first, second and third tubes 312, 314, 316. As but one example, the end portions

311 and 313 of the first and second tubes 312 and 314, respectively, may have a larger
9-
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diameter than the end portion 315 of the third tube 316 (sce FIG. 14). The fluid channels
322, 324, 326 are correspondingly sized and shaped to receive the differently-sized end
portions 311, 313, 315 of the first, second and third tubes 312, 314, 316.

[0049] Because the fluid channel 326 is only able to receive the smaller diameter end
portion 315 of the third tube 316, the tube assembly 310 is properly engaged with the
housing 320 with only one specific orientation of the tube assembly 310 in relation to the
housing 320. This provides further tactile confirmation that the tube assembly 310 is -
properly oriented and engaged with the housing 320.

[0050] Alternatively, the end portions 311, 313, 315 and the mating cavities 322,
324, 326 may be identically or nearly-identically sized and shaped, and proper
orientation of the tube assembly 310 may depend upon the first and second alignment
members 317, 327. Any combination of these alignment features prevents the tube
assembly 310 from being inserted in an improper orientation, thereby eliminating the
need for a plumber or household installer to disassemble and reassemble the fluid
delivery assembly 300 as a result of improper orientation of the tube assembly 310.
[0051] For example, if a two-tube assembly was 180 degrees out of alignment, the
faucet operation would be the opposite of what a user would expect (¢.g., turning a faucet
handle in the hot direction would yield cold water, while turning the faucet handle in the
cold direction would yield hot water).

[0052] As may be seen in FIG. 3, the fluid delivery assembly 300 may also include a
hold down nut 330. The hold down nut 330 is a separate component that is configured to
connect to the top end of the housing 320, in order to hold a fluid flow cartridge 500 in
place. For example, the hold down nut 330 may have external threading that
corresponds to internal threading at the top of the housing 320. As a result, the hold

down nut 330 may be securely connected to the housing 320 by threading the hold down
-10-
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nut 330 onto the housing 320 using finger tightening methods, or with hand tools. The
threads on these two components may of course be reversed. Particularly, internal
threads on the hold down nut 330 may engage external threads on the housing 320.
[0053] The top portion of housing 320 is preferably configured of a common size,
shape, and internal threading. As a result, the hold down nut 330 may be used in a wide
variety of fluid delivery assemblies 300. This allows the same components to be used in
multiple fluid delivery assemblies, which simplifies manufacturing and distribution, and
lowers costs.

[0054] As may best be seen in FIG. 12, a mounting member 332 and a securing
member 338 are provided. The mounting member 332 and the securing member 338 arc
made of any desired material, such as brass or copper. The mounting member 332 and
the securing member 338 may be considered to be a retaining assembly 370.

[0055] The mounting member 332 is configured to be fixed in place, such as by
being secured directly to a countertop 150 or to a faucet assembly 200 (see FIG. 1). As
seen in FIG. 3, the mounting member 332 is a hollow cylindrical mounting shank 334
with external threads. The mounting member 332 can be secured against the bottom of
a countertop by a collar 337.

[0056] The securing member 338 may be any securing member that cooperatively
engages with the mounting member 332 to secure the tube assembly 310 to the mounting
member 332. For example, the securing member 338 may be a threaded mounting nut,
as shown in FIG. 3. The illustrated mounting member 332 has an internally threaded
portion 333, and the securing member 338 has an externally threaded portion 339. The
internally threaded portion 333 and the externally threaded portion 339 cooperatively
engage to secure the securing member 338 to the mounting member 332. This locks the

tube assembly 310 into the mounting member 332.
-11-
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[0057)] The mounting member 332 is configured to receive at least a portion of the
housing 320 and a portion of the tube assembly 310. For example, the housing 320 may
be seated within the faucet assembly 200 and external threads of the mounting member
332 may by threadably mated with internal threads of the housing 320, such that a
portion of the housing 320 overlaps a portion of the mounting member 332. In addition,
the molded junction portion 319 of the tube assembly 310 may be scated entirely within
the mounting member 332.

[0058] The fluid delivery assembly 300 may be assembled by inserting the mounting
member through a bore in a countertop 150 and securing the mounting member 332 to
the bottom of the countertop 150. The housing 320 is threaded onto the fixed mounting
member 332. The tube assembly 310 is slidably moved into the mounting member 332
until the first, second, and third tube end portions 311, 313, 315 of the tube assembly 310
are fully engaged with the first, second, and third fluid channels 322, 324, 326 of the
housing 320.

[0059]  The securing member 338 is then slidably moved up the tube assembly 310
until it engages the mounting member 332. The securing member 338 is then rotated by
hand, and not with the use of tools, to thread the securing member 332 onto the mounting
member 338. This secures the tube assembly 310 to the housing 320. First and second
tubes 312, 314 are connected to hot and cold water inlet valves 400, such as with a
pressure nut 390, for example. Third tube 316 is connected to a fluid discharge fixture,
such as a sprayer assembly 700 (e.g., side sprayer).

[0060] As shown in FIGS. 3 and 18-20, the fluid delivery assembly 300 may further
include a fourth tube 318. Alternatively, the fourth tube 318 may be part of the faucet
assembly 200. The fourth tube 318 is positioned through the delivery spout 210 of the

faucet assembly 200 as a fluid path (see FIGS. 4-6). The first alignment member 317 of
-12-
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the molded junction portion 319 (FIG. 4) is configured to receive the fourth tube 318. In
addition to interfacing with the second alignment member 327 of the housing 320, the
first alignment member 317 may also align the fourth tube 318 so that it is positioned to
pass through the fluid delivery assembly 300.

[0061] For example, the first alignment member 317 shown in FIG. 11 is a
curvilinear channel in the molded junction portion 319, and the second alignment
member 327 shown in FIG. 11 is a curvilinear projecting member that is sized and
shaped to fit just within the curvilinear channel 317 on the molded junction portion 319.
The first and second alignment members 317, 327 are further configured to receive the
fourth tube 318, thereby allowing the fourth tube 318 to pass through the housing 320,
the mounting member 332 and the retaining member 338. An end of the fourth tube 318
may be connected to a diverter assembly 600.

[0062] FIGS. 7-9 show a fluid delivery assembly 300 connected to a faucet assembly
200. As particularly shown in FIG. 9, the tube assembly 310 may be easily disconnected
and removed from faucet assembly 200 without any disassembly of faucet assembly 200.
As further seen in FIGS. 10, 12 and 13, a fluid flow cartridge 500 may be inserted into
housing 320 and secured by a hold down nut 330. Therefore, the fluid flow cartridge
500 may be removed and/or replaced without any disassembly of the faucet system 100
beneath the countertop 150, or without having to remove the fluid delivery assembly 300
from the faucet system 100.

[0063] FIGS. 15-18 show a diverter assembly 600. While this diverter assembly 600
may be used with the above, previously described embodiments, the diverter assembly
600 may also be used with other embodiments.

[0064] FIG. 15 depicts the diverter assembly 600 of the invention, and its use with

the embodiment of FIG 1. Particularly, second end portions 341 and 343 of the third
-13-
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and fourth tubes 316 and 318 may be connected to the diverter assembly 600. This
permits a user to select fluid delivery through either a sprayer assembly 700 or a delivery
spout 210.

[0065] For purposes of stability and compactness, second end portions 341 and 343
may be secured to each other by any suitable attachment member. For example, as may
best be seen in FIG. 15, a second molded junction portion 349 may serve as the
attachment member. In this embodiment, this second molded junction portion 349 is
molded around a portion of the third tube 316.

[0066] As may further be seen in FIG. 15, this second molded junction portion 349
has a receiving channel 345. This receiving channel 345 is configured to slidably receive
the second end portion 343 of the fourth tube 318. A tube locking member 348, such as
a clip, may be attached to the second molded junction portion 349 to retain the second
end portion 343 to the second molded junction portion 349.

[0067]  Instead of using the above-described second molded junction 349 with a
receiving channel 345, the second end portions 341 and 343 may be over-molded
together. Alternatively, the second end portions 341 and 343 may be attached to each
other by any other suitable means, such as with a clamp or adhesive.

[0068] Any of the above-described means of attaching second end portions 341 and
343 together enable those portions to be connected to the diverter assembly 600 as a
single first quick connection.

[0069] A diverter housing 610 is best shown in FIG. 15. The diverter housing 610
has a first end 620 that is sized and shaped to sealingly receive the second end portions
341 and 343. Each of the second end portions 341 and 343 may have one or more
sealing members 160 (see FIG. 17). The sealing members 160 are O-rings that ensure a

fluid-tight connection.
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[0070] A housing locking member 630 is configured to releasably retain the second
end portions 341 and 343 within the diverter housing 610. The housing locking member
630 may be a separate component, such as a clip. Alternatively, the housing locking
member 630 may be an integral portion of the diverter housing 610.

[0071] The diverter housing 610 may also have a first alignment member 640, such
as a groove, a channel or a notch. This first alignment member 640 is sized and shaped
to accommodate a complementarily shaped and sized second alignment member 354 in
the second molded junction portion 349. The second alignment 354 member may be a
finger or protrusion.

[0072] FIG. 15 also shows that the diverter housing 610 includes a second end 650
that is sized and shaped to sealingly receive a quick connector 660. The quick connector
660 may be connected to a sprayer assembly 700 (e.g., side spray hose of a kitchen
faucet).

[0073] Thus, the diverter housing 610 is configured to have two quick connections,
allowing for easier assembly and disassembly.

[0074] FIG. 15 further depicts a valve assembly 670. Valve assembly 670 is
contained within the diverter housing 610. Valve assembly 670 functions to divert fluid
entering the diverter housing from third tube 316 to either of two locations. Particularly,
when the user selects the faucet deliver spout 210, the valve assembly 670 diverts the
incoming fluid from the third tube 316 to the fourth tube 318. In contrast, when the user
selects the sprayer assembly 700, the valve assembly 670 diverts the incoming fluid from
the third tube 316 to the quick connector 660.

[0075] The valve assembly 670 of FIG. 15 has a valve housing 672 that is sized and
shaped to be inserted through the second end 650 of the diverter assembly 600. The

valve housing 672 may also include one or more water-tight O-ring style sealing
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members 160. As a result, the valve housing 672 and sealing members 160 are friction-
fitted into the diverter assembly 600 through this second end 650. This results in a liquid
seal between the valve assembly 670 and the diverter housing 610, and the secure
retention of the valve assembly 670 within the diverter housing 610.

[0076]  Referring to FIG. 17, the valve housing 672 also includes a movable valve
674, and a biasing member 676 such as a spring, which biasing member 676 holds the
movable valve 674 in a first position. During operation, the movable valve 674 may be
moved to a second, lowered position due to a force that overcomes the force exerted by
the biasing member 676. Such force can be exerted by water pressure acting upon the
face of the movable valve member 674.

[0077] The valve assembly 670 of FIG. 15 may also be placed within the diverter
housing 610 by attaching the quick connector 660 to the housing. Particularly, a
threaded end of the quick connector 660 may be screwed into complementary threading
that is formed within the second end 650 of the diverter housing 610.

[0078] The modular nature of the diverter assembly 600 allows for quick and easy
replacement of its component parts, without having to replace the entire diverter
assembly 600. For example, if the diverter housing 610 is cracked or damaged, or the
valve assembly 670 becomes fouled, either the diverter housing 610, or the valve
assembly 670, or the entire diverter assembly 600 can be quickly replaced using the two
quick connections, while leaving the faucet tube assembly 310 and the side sprayer
assembly 700 in place.

[0079] As seen in FIGS. 19 and 20, a plug 680 may be used in place of the diverter
assembly 600, if the faucet assembly does not include a side sprayer assembly 700. The
plug 680 has a first end 682 that is sized and shaped to sealingly receive the second end

portions 341, 343 (see FIG. 20) of tubes 316 and 318, respectively. A plug locking
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member 684 is configured to releasably retain the second end portions 341, 343 within
the plug 680. The plug locking member 684 may be a separate component, such as a
clip. Alternatively, the plug locking member 684 may be an integral portion of the plug
680.

[0080] As may further be seen in FIG. 19, the plug 680 may have a first alignment
member 686, such as a groove, a channel or a notch. The first alignment member 686 is
configured to matingly connect with the second alignment member 354 of second
molded junction portion 349 (FIG. 15). The plug 680 is configured to route fluid directly
from the third tube 316 to the fourth tube 318.

[0081] The foregoing is considered as illustrative only of the principles of the
invention. Further, since numerous modifications and changes will readily occur to
those skilled in the art, it is not desired to limit the invention to the exact construction
and operation shown and described, and accordingly, all suitable modifications and

equivalents may be resorted to as falling within the scope of the invention.
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CLAIMS

1. A fluid delivery assembly for use with a first fluid discharge fixture, the fluid
delivery assembly comprising:
a housing comprising at least one fluid inlet and at least one fluid outlet;
at least one tube assembly defining at least one fluid flow path, wherein a first
portion of the tube assembly is configured to connect to a fluid source line, and wherein
a second portion of the tube assembly is configured to connect to the housing;
wherein the tube assembly comprises:
a first tube defining a fluid pathway from a first fluid source to the
housing;
a second tube defining a fluid pathway from a second fluid source to the
housing; and
a third tube defining a fluid pathway from the housing to a second fluid
discharge fixture, wherein a portion of the first tube and a portion of the second tube are
molded together to form a molded junction portion, and wherein the molded junction
portion comprises a receiving channel configured to slidably receive the third tube; and
a retaining assembly to secure the tube assembly and the housing, wherein the retaining
assembly is configured to be engaged or disengaged by hand without the use of tools,
and wherein the housing, the tube assembly, and the retaining assembly are separate

components that are not integrally formed together.

2. The fluid delivery assembly of Claim 1, further comprising a cartridge housing

configured to receive a fluid flow cartridge.

3. The fluid delivery assembly of Claim [, wherein the tube assembly is comprised

of PERT plastic tubing and the housing is comprised of plastic.

4. The fluid delivery assembly of Claim 2, wherein the retaining assembly
comprises:
a mounting member sized and shaped to receive a portion of the housing, wherein

a portion of the mounting member is threaded; and

-18-
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a securing member, wherein a portion of the securing member is threaded, and wherein
the threaded portion of the mounting member is configured to cooperatively engage with

the threaded portion of the securing member to secure the tube assembly to the housing.

5. The fluid delivery assembly of Claim 4, wherein the retaining member is a
mounting shank comprised of metal, and wherein the securing member is a mounting nut

comprised of metal.

6. The fluid delivery assembly of Claim 5, wherein a portion of the mounting shank

is internally threaded and a portion of the mounting nut is externally threaded.

7. The fluid delivery assembly of Claim 2, wherein the tube assembly further
comprises:

a fourth tube defining a fluid pathway from the housing to the first fluid
discharge fixture,

wherein the molded junction portion comprises an alignment member configured

to receive the fourth tube.

8. The fluid delivery assembly of Claim 7, wherein a first fluid flows from an angle
valve of the first fluid source, through the first tube into the housing, and into a fluid
flow cartridge, wherein a second fluid flows from an angle valve of the second fluid
source, through the second tube into the housing, and into a fluid flow cartridge, wherein
the first and second fluids are mixed in the fluid flow cartridge and the mixed fluid flows
through the housing to one of the delivery spout and a sprayer, wherein to reach both the
delivery spout and the sprayer the mixed fluid flows from the fluid flow cartridge to the

housing to the third tube to a diverter assembly.

-19-
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