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(57) Abrege(suite)/Abstract(continued):

thermostatic mixing cartridge and a cold water passageway In selective fluid communication with the outlet of the spout. During
use, mixed water from the thermostatic mixing cartridge Is regulated by the hot water control valve, cold water Is regulated by the
cold water control valve, and both the mixed water and the cold water are further mixed at a juncture of the mixed water
passageway and the cold water passageway prior to exiting the faucet assembly via the outlet of the spout.
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ABSTRACT
A faucet assembly including a faucet body having a spout, a
base, and hot and cold water flow control valves. The base
houses a thermostatic mixing cartridge that tempers hot and cold
water and has passageways that place tempered water from the

thermostatic mixing cartridge and a cold water passageway 1n

selective fluid communication with the outlet of the spout.

During use, mixed water from the thermostatic mixing cartridge 1s
regulated by the hot water control valve, cold water 1s regulated

by the cold water control valve, and both the mixed water and the

cold water are further mixed at a juncture of the mixed water

passageway and the cold water passageway prior to exiting the

faucet assembly via the outlet of the spout.

OB\45446406.1 158214.00548
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FAUCET ASSEMBLY INCLUDING A THERMOSTATIC MIXING CARTRIDGE

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to U.S. Provisional
Application Nos. 62/342,365, filed May 27, 2016 and 62/372,469,
filed August 9, 2016, the contents of which are 1ncorporated by

reference for all purposes as if set forth in its entirety.

i

RCH OR DEVELOPMENT

L]
T

STATEMENT OF FEDERALLY SPONSORED RES!

[0002] Not applicable.

TECHNICAL FIELD

[0003] This disclosure relates to faucets and, more

particularly, to faucets with an integrated thermostatic mixing

cartridge.

BACKGROUND

[0004] Water from a water heater 1s often hotter than
desirable for its end use at a plumbing fixture. For example,
heating water to a high temperature (e.g., above 140°F) can be
important to avoid growth of bacteria during long-term storage otf

water at lukewarm temperatures (e.g., 105-115°F) that may be more

appropriate for end use. Further, although extremely hot water
temperatures may be useful in some appliances 1in which the water

does not directly interface with a person, such as a dishwasher,

it is problematic for water at such high temperatures to directly

contact the end user in other uses, such as faucets for washing.

[0005] Accordingly, many faucet and plumbing fixture setups

utilize devices that control or regulate the temperature of the

output flow of mixed water received from a hot and a cold input.
One such temperature control device is a thermostatic mixing
valve. A thermostatic mixing valve blends hot water with cold

water to produce tempered hot water, conventionally prior to the

QB\45446406.1 158214.00548
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introduction of the tempered hot water to the faucet or plumbing

fixture 1n the first 1nstance. Typically, the thermostatic

mixing valve is plumbed to receive hot and cold water inputs and

output tempered hot water for provision to the hot water
connection of the faucet or other plumbing fixture. Separately,
cold water 1s provided to the cold water inlet of the faucet.
With this arrangement, even if the user sets the faucet or
plumbing fixture to 1ts hottest setting (e.g., opening the hot
valve entirely while the cold valve remains closed), the use of

the thermostatic mixing wvalve can limit the maximum output

temperature of the faucet or plumbing fixture to that of the
tempered hot water and ensure a constant, safe water temperature
to prevent thermal shock or scalding of a user.

[0006] Unfortunately, to reduce the expense and time

associated with installing a faucet or plumbing fixture, many

installations lack a thermostatic mixing valve prior to the

provision of water to the faucet. Further, some plumbing codes
dictate when a thermostatic mixing valve must be used, which vary

city to city and state to state.

SUMMARY

[0007] To help avoid situations 1n which an installer omits a
thermostatic mixing valve, a faucet 1s proposed which
incorporates and integrates a thermostatic mixing cartridge
therein. Among other things, this prevents a thermostatic mixing

valve from being omitted due to 1nstaller error or ignorance and

can further simplify the installation process, because the faucet

need only be hooked up to the hot and cold water lines and need

—

not be gsplit and re-routed into and out of the wvalve prior to

entering the faucet.

[0008] This disclosure provides for a faucet assembly
1including a faucet body having a base and a spout with an outlet
that 1s supported by the base. The base includes a cold water
connection and a hot water connection adapted for the reception

- D -
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of cold and hot water supplies, respectively. The assembly

further includes a hot water flow control wvalve and a cold water

flow control valve each supported by the base of the faucet body
and a thermostatic mixing cartridge disposed 1in the base. The

thermostatic mixing cartridge has a hot water inlet that 1s in

fluid communication with the hot water connection, a cold water
inlet that i1is in fluilid communication with the cold water

connection, and a mixed water outlet. The base further includes

a mixed water passageway having walls defined by the base which
places the mixed water outlet of the thermostatic mixing

cartridge 1n selective fluid communication with the outlet of the

spout when the hot water flow control valve is opened. Still
further, the base includes a cold water bypass passageway having
walls defined by the base which places the cold water connection

gr—

of the base in selective fluid communication with the outlet of

the spout when the cold water flow control 1s opened. During

y—

use, a flow of mixed water from the thermostatic mixing cartridge

is regulated by the hot water control valve into the spout, a

flow of cold water 1s regulated by the cold water control wvalve,

and the flows of both the mixed water and the cold water are
further mixed at a juncture of the mixed water passageway and the
cold water bypass passageway prior to exiting the faucet assembly

ol

via the outlet of the spout.

[0009] In some forms, the cold water bypass passageway that

places the cold water connection of the base 1n selective fluid
communication with the outlet of the spout when the cold water

flow control valve 1s opened may provide a cold water flow

pathway from the cold water connection to the outlet of the spout

that does not flow through the thermostatic mixing cartridge.
[0010] In other forms, the faucet assembly may include a
collar mounted between the base and the spout and the cold water
bypass passageway and the mixed water passageway may be in fluid
communication with an internal mixing chamber of the collar. The

internal mixing chamber of the collar may also be located

QB\45446406.1 158214 .00548
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intermediate the cold water bypass passageway and the mixed water

passageway and the outlet of the spout.

[0011] In still other forms, the collar may at least partially
house the thermostatic mixing cartridge and a set of openings
between the collar and the base may provide the mixed water
outlet of the thermostatic mixing cartridge. The thermostatic
mixing cartridge may also be adjustable to control an amount of
hot and cold water entering the thermostatic mixing cartridge via

the hot water inlet and the cold water inlet, respectively, and

to establish a temperature of mixed water exiting the mixed water

outlet.

[0012] In some forms, the thermostatic mixing cartridge may be
rotationally adjustable to control an amount of hot and cold
water entering the thermostatic mixing cartridge via the hot
water 1nlet and the cold water inlet. The faucet assembly may
also 1nclude walls at least partially surrounding the cartridge

#

that are part of the base.

[0013] In some forms, the walls at least partially surrounding

the cartridge that are part of the base may provide openings for

the hot water inlet and the cold water inlet.

[0014] Additionally, 1n some forms, the faucet assembly may

also further comprise a cartridge cap that is connected to a

bottom of the base to retain the cartridge in place in which the

retention cap includes an opening on an axial face thereof that

permits adjustment of the cartridge.

[0015] In many forms, the thermostatic mixing cartridge (or at

least part of the structure thereof) may be integral with or

formed i1n the faucet body or walls thereof.

[0016] In some forms, the hot water inlet may be in fluid
communication with the hot water connection via a hot water

passageway having walls defined by the base and wherein a cold

water 1nlet may be in fluid communication with the cold water

connection via a cold water passageway having walls defined by

Che base.

OBR\45446406.1 158214 .00548
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[0017] In some forms, the thermostatic mixing cartridge may be

centrally disposed between the hot water flow control wvalve and

the cold water flow control wvalve. The cold water connection and

the hot water connection may be tubular channels providing

exterior threading for connection to cold and hot water supplies.

[0018] These and still other advantages of the invention will

be apparent from the detailed description and drawings. What

follows 1s merely a description of some preférred embodiments of

y—u

the present invention. To assess the full scope of the

invention, the claims should be looked to as these preferred
embodiments are not intended to be the only embodiments within

the scope of the claims.

BRIEF DESCRIPTION OF THE FIGURES

[0019] FIG. 1 1s a top, front, right side view of a faucet

assembly with spout head attached through a stem to a faucet

base.

[0020] FIG. 2 1s a bottom, front, right side view of the

faucet assembly shown in FIG. 1.

[0021] FIG. 3 1s an exploded view of the faucet shown in FIG.
1.

[0022] FIG. 4 1s a top, front, right side view of a base of a
faucet.

[0023] FIG. 5 1s a front cross-sectional view of the hot and

cold water shanks taken through line 5-5 of FIG. 1.

[0024] FIG. 6 1s a front cross-sectional view taken through

line 6-6 of the base shown in FIG. 4.

[0025] FIG. 7 18 a top cross-sectional view taken through line

7-7 of the base shown in FIG. 4.

[0026] FIG. 8 1s a front cross-sectional view taken through

line 8-8 of the base shown in FIG. 4.

[0027] FIG. 9 1s a front cross-sectional view taken through

line 9-9 of the base shown in FIG. 4.

OB\45446406 .1 158214.00548
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[0028] FIG. 10 1s a top cross-sectiocnal view taken through

line 10-10 of the base shown in FIG. 4.

[0029] FIG. 11 is a view of a collar of the faucet assembly.

[0030] FIG. 12 1s a top cross-gectional view taken through

line 12-12 of the collar shown in FIG. 11.

[0031] FIG. 13 1s a side cross-sectional view taken through

V)

line 13-13 of the collar shown in FIG. 11.

[0032] FIG. 14 1s a bottom plan view of the collar of FIG. 11.
[0033] FIG. 15 1s an 1sometric view of a thermostatic mixing
cartridge.

[0034] FIG. 16 1s a front cross-sectioconal view of a faucet

P

assembly taken through line 16-16 of FIG. 1.

[0035] FIG. 17 1s a rear cross-sectional view of a faucet

assembly take through line 17-17 of FIG. 1.

[0036] FIG. 18 1s a top crosgs-sectional view of a faucet

assembly taken through line 18-18 of FIG. 1.

DETAILED DESCRIPTION

[0037] Before any embodiments of the invention are explained

in detail, i1t 1s to be understood that the embodiments described

are not limited 1n application to the details of construction and

the arrangement of components set forth 1n the following

description or 1llustrated in the following drawings. The

described apparatus is capable of other embodiments and of being

practiced or of being carried out 1n various ways. Also, 1t 1is

Lo be understood that the phraseology and terminology used herein

1s for the purpose of description and should not be regarded as

P

limiting. The use of “including,” “comprising,” or “having” and

pl—
—

variations thereof herein 1s meant to encompass the items listed

thereafter and equivalents thereof as well as additional items.
Unless specified or limited otherwise, the terms “mounted,”
“connected,” “supported,” and “coupled” and variations thereof

are used broadly and encompass both direct and indirect

QB\45446406.1 158214.00548
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mountings, connections, supports, and couplings. Further,

“connected” and “coupled” are not restricted to physical or

mechanical connections or couplings.
[0038] The following discussion 1is presented to enable a

person skilled in the art to make and use embodiments of the

apparatus described herein. Various modifications to the
illustrated embodiments will be readily apparent to those skilled
in the art, and the generic principles herein can be applied to
other embodiments and applications without departing from the
embodiments described herein below. Thus, embodiments of the
described apparatus are not intended to be limited to embodiments
shown, but are to be accorded the widest scope consistent with

the principles and features disclosed herein. The following

detailed description i1s to be read with reference to the figures,

in which like elements in different figures have like reference
numerals. The figures, which are not necessarily to scale,
depict selected embodiments and are not intended to limit the

scope of the described embodiments. Skilled artisans will

recognize the examples provided herein have many useful

alternatives and fall within the scope of the described

embodiments.

[0039] Referring now to the drawings in which like reference

numerals designate like or corresponding parts throughout the

several views, FIG. 1 shows a preferred embodiment of a faucet

assembly 20 including a body 22 and a spout 24 attached through a
stem 26 to a collar 28 which 1s attached to the body 22. A

collar nut 30 1s provided adjacent the collar 28 to secure the
collar 28 1n place. In some embodiments, the collar nut 30 1is
threadably secured with the stem 26. FIG. 1 further shows a cold
handle 32 and a hot handle 34, which individually control the
tlow of cold water and hot water into the faucet assembly 20, as

willl be described in greater detail hereinafter below. The

collar 28 1s disposed between the stem 26 and the body 22.

QB\45446406.1 158214.00548
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[0040] Still referring to FIG. 1, a gasket 36 1s disposed

along a bottom portion 38 of the body 22. The gasket 36 may Dbe
integrally formed with the body 22, or may be formed separately.

The gasket 36 further may comprise the same material as the body

22, or may comprise a different material. A beveled or radiused

edge defines a corner surrounding a top portion 40 of the body

22. The radiused edge may be rounded, beveled, or have any other

configuration known to those of ordinary skill 1n the art. The

body 22 is generally racetrack shaped when viewed from above;

however, the body 22 may have any configuration known to those of

ordinary skill 1n the art.

(0041] FIG. 1 shows a cold water shank 50 and a hot water

shank 52. FIG. 1 also partially shows a cartridge cap 54 that 1s
centrally disposed between the cold water shank 50 and the hot
water shank 52 along the underside of the body 22. A security
cap 56 is coupled with a bottom end 58 of the cartridge cap 54.

When the cartridge cap 54 and the collar 28 are secured with the

body 22, a thermostatic mixing chamber 60 (see FIG. 6) 1s formed
within a portion of the body 22, as will be described and

illustrated in greater detail below.

[0042] Now referring to FIG. 2, a bottom surface 70 of the

gasket 36 1is shown, which forms a lower boundary of the faucet

assembly 20. In a preferred embodiment, the bottom surface 70
includes a hot opening 72, a cartridge opening 74, and a cold
opening 76. When the faucet assembly 20 1s assembled, the hot
water shank 52 is disposed within the hot opening 72, the
cartridge cap 54 is coaxially situated with the cartridge opening
74, and the cold water shank 50 is disposed within the cold
opening 76. After installation, the cold water shank 50 1s 1n
fluid communication with a cold water source (not shown) and the

hot water shank 52 i1s in fluid communication with a hot water

source (not shown) such that a cold water connection and a hot

water connection are established with the faucet assembly 20.

OB\45446406.1 1582314.00548



CA 2968bb9 2017-05-26

[0043] FIG. 3 1s an exploded view of the faucet assembly 20.
The cartridge cap 54 is shown detached from the body 22. A
thermostatic mixing cartridge 80 is shown between the cartridge
cap 54 and the body 22. Also shown 1s an adjustment screw 82,
which can be manipulated by a user to adjust the output
temperature settings of a thermostatic mixing cartridge 80. The
adjustment screw 82 allows a user to create a set point for the

temperature of the mixed water, as will be described 1n greater

detail hereinafter below. In some embodiments, the thermostatic

mixing cartridge 80 is disposed coaxially with the cartridge cap

54, the cartridge opening 74, and the collar 28.

[0044] A cold water valve 84, representative of a cold water
flow control valve, 1s shown. The cold water valve 84 1is

disposed coaxially with an upper cold water valve opening 86. A

lower cold water valve opening 88 is shown in FIG. 6, which 1s
disposed coaxially with the cold opening 76 in which the bottom

of the cold water wvalve 84 is received. A hot water wvalve 90,

gy

representative of a hot water flow control valve, 1s shown

disposed coaxially with an upper hot water valve opening 92. A

lower hot water valve opening 94 is shown i1n FIG. 6, which 1s
coaxial with the upper hot water valve opening 92.

[0045] Referring again to FIG. 3, a cold handle nut 100 1s
shown coaxially situated with the cold opening 76 and a hot

handle nut 102 is shown coaxially situated with the hot opening

72. The cold handle nut 100 and the hot handle nut 102 are shown
having a generally hexagonal shape, however the handle nuts 100,
102 may be formed in any shape, and may be circular, triangular,
square, pentagonal, octagonal, or may have any other shape.

These nuts 100 and 102 may be secured to the top of the body 22
to retain the valves 84 and 90 within the body 22, but permit a

stem of the respective valves to extend therethrough for

attachment to the handles 32 and 34. During use, a user rotates

one or both of the cold handle 32 and the hot handle 24 in a

clockwise or counterclockwise direction, depending on the

QB\45446406.1 158214 .00548
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p=

installation and valve orientation of the faucet assembly 20 to

allow water to enter the faucet assembly 20 or to shut water off,

and thereby prevent water from entering the faucet assembly 20.

pu—

As shown in the exploded assembly of FIG. 3, upper portions of

the cold water valve 84 and the hot water valve 90 extend through

the cold handle nut 100 and the hot handle nut 102, respectively,
and are received by the cold handle 32 and the hot handle 34,

respectively, when the faucet assembly 20 1s fully assembled.

[0046] Also shown in FIG. 3 are fasteners 104, which fasten
the collar 28 to the body 22. The fasteners 104 may be screws,
bolts, rivets, or any other fastener known to those of ordinary

skill in the art. Further, a collar seal 106 1s disposed between

the body 22 and the collar 28 to provide a water tight seal
between fluid passages of the body 22 and the collar 28, as will

be described in greater detail hereinafter below. In the

p—

exploded view of FIG. 3, O-rings 108 and a washer 109 are shown

P

that surround an entry end 110 of the stem 26 when fully

assembled. The washer 109 may be included to prevent substantial

P

rotation of the stem 26 after installation. The O-rings 108

generally prevent liquid from leaking or escaping the faucet

assembly 20 when water is traveling from the collar 28 to an exit

=

end 112 of the spout 24.

[0047] Turning now to FIG. 4, the body 22 is shown in greater
detail. On its top side, the body 22 1ncludes the upper cold
water valve opening 86, the upper hot water valve opening 92, and

the cartridge opening 74. Surrounding the cartridge opening 74

are three fastener openings 120. More or fewer fastener openings

120 may be included, depending on the number ot fasteners 104
being used. Also surrounding the cartridge opening 74 1s a mixed
water inlet 122, a cold bypass outlet 124, and a mixed water

r—

outlet 126. The location of each of the mixed water inlet 122,

the cold bypass outlet 124, and the mixed water outlet 126 1is

dependent on the configuration of the inner channels of the body

QB\45446406.1 158214 .00548
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22 and these openings may be placed in different locations based

on a different configuration of the inner channels.

[0048] Referring now to FIG. 5, cross-sectional views of the

cold water shank 50 and the hot water shank 52 are i1llustrated.

Referring to the hot water shank 52, a hot water conduit 130 1is
disposed along an axis defining the hot water shank 52. A hot
water check valve 132 1s provided at a bottom end of the hot

water shank 52, which operates to prevent water that has entered

the faucet assembly 20 from leaving the faucet assembly 20.
Referring now to the cold water shank 50, a cold water conduit
134 and a cold water bypass conduilt 136 are provided within the

cold water shank 50, which in combination, allow cold water to

enter different portions of the faucet assembly 20 or enter the

bypass conduit 136. A cold water check valve 138 1s provided at

a bottom end of the cold water conduit 134, which operates to

prevent water that has entered the faucet assembly 20 from

leaving the faucet assembly 20. More or fewer check valves 132,

138 may be provided depending on the desired configuration of the
shanks 50, 52. As will be described in greater detail
hereinafter below, hot water flows through the hot water conduit
130 and cold water flows through the cold water conduit 134 to
separately arrive 1n the thermostatic mixing cartridge 80. Cold
water also flows through the cold water bypass conduit 136,
passes through the cold water valve 86, and arrives at the collar

28 of the faucet assembly 20, without mixing with any hot or

tempered water.

[0049] Now referring to FIG. 6, a cold water shank opening 150
and a hot water shank opening 152 are illustrated. The cold

water shank opening 150 1s coaxial with the upper and lower cold

water valve openings 86, 88. Also illustrated is a cold water
conduit 1inlet 154, which is in fluid communication with a cold
water chamber 156. Further, the hot water shank opening 152 is

also shown and 1s in fluid communication with a hot water pre-

mixing chamber 158. As shown more clearly in FIG. 5 and

— ll —
EB\45446406.1 158214.00548
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described below, the cold water conduilt 134 is 1in selective fluid

communication with the cold water chamber 156, and the hot water
conduit 130 is in selective fluid communication with the hot
water pre-mixing chamber 158.

[0050] A cold water bypass chamber 160 1s also shown, which 1s
in selective fluid communication with the cold water bypass
conduit 136, depending on whether the cold handle 32 1s in an

open or closed configuration. The cold water chamber 156 1s 1n

fluid communication with a cold water inlet 162 of the
thermostatic mixing chamber 60 and the hot water pre-mixing
chamber 158 is in fluid communication with a hot water inlet 164

p—
p—

of the thermostatic mixing chamber 60. As will be described

below, when the cold handle 32 1s 1n an open configuratilion, cold

water enters the cold water chamber 156, and when the hot handle

34 1s 1in an open configuration, hot water enters the hot water
pre-mixing chamber 158. The cold water bypass chamber 160 can be
used to selectively place the cold water shank opening 150 1n

fluid communication with the cold bypass outlet 124, which

-

extends out of the top of the body 22 in the proximity of the

collar 28.

[0051] With reference being made to FIGS. 7-13, the mixed

gr—

water inlet 122 on the top of the body 22 (which is i1n fluid

communication with a chamber mixed water passageway 192 via the

"eeds 1nto

F_—

collar 28 1n the full assembly as depicted in FIG. 17)

a mixed water pre-valve chamber 170 to place the mixed water
inlet 122 in fluid communication with the lower hot water valve
opening 94, which 1s coaxially situated with, and between the
upper hot water valve opening 92 and the hot water shank opening
152. The lower hot water valve opening 94 1s selectively opened
or closed by the use of the hot water valve 90 to place the mixed
water pre-valve chamber 170 1n selective fluid communication with
a mixed water passageway 172. The mixed water passageway 172 1is
1n fluid communication with the mixed water outlet 126. The
mixed water passageway 172 may have any number of configurations,

- 12 -
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which allows the mixed or tempered water that exits the

thermostatic mixing cartridge 80 to ultimately arrive at the

spout 24.
[0052] Turning now to FIGS. 11-14, the collar 28 1s shown.

The collar 28 includes a sloped outer surface 180, a planar nut

surface 182, and a collar bottom 184. During operation of the

faucet assembly 20, the planar nut surface 182 1s 1n snug

communication with the collar nut 30. In a preferred embodiment,
the collar 28 further includes threading 186 which threadably
engages the collar nut 30. However, the collar 28 and the collar

nut 30 may be engaged in some other fashion, such as by a snap

-

it (for example), or the faucet assembly may not i1nclude a
collar nut 30. The collar 28 may be adjoined to the stem 26 of

the spout 24 without an intermediate member such as the collar

nut 30.
[0053] With continued reference to FIGS. 11-14, the collar 28

r—

includes a plurality of inner collar channels which allow mixed

water exiting the thermostatic mixing chamber 60 to flow through
and out of the collar 28 and allow both mixed water and cold
water entering the collar 28 through the cold bypass outlet 124

and the mixed water outlet 126 to mix and/or be provided to the

spout 24. Referring specifically to FIGS. 12-14, the collar 28
includes a thermostatic outlet chamber 190, a mixed water

passageway 192, and a mixed water outlet 194. The mixed water
outlet 194 is in fluid communication with the mixed water inlet

=

122 of the body 22 and 1s further in fluid communication with the

mixed water pre-valve chamber 170 of the body 22. Therefore,
mixed water that exits the thermostatic mixing chamber 60 exits
through the mixed water passageway 192, through the mixed water

outlet 194, and through the mixed water 1nlet 122 into the mixed
water pre-valve chamber 170 of the body 22.

[0054] As can be further seen in FIGS. 12-14, a collar cold
bypass i1nlet 196 and a collar mixed water 1inlet 198 are disposed

around the thermostatic outlet chamber 190. The collar cold

- 13 -
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bypass inlet 196 and the collar mixed water inlet 198 are 1n

direct communication with the cold bypass outlet 124 and the
mixed water outlet 126, respectively, to allow cold water and
mixed water from the cold water bypass chamber 160 and the mixed
water passageway 172, respectively, to enter the collar 28 and

mix at the chamber at a juncture 200 before traveling to the stem

26 of the spout 24 wvia the upper outlet of the collar 28.

F

[0055] As one of ordinary skill in the art would readily

appreciate, the collar 28 and the body 22 are not required to be
separate parts, but rather could be one unified piece. The inner
channels of the body 22 and the inner channels of the collar 28
need only be in fluid communication with one another and any
reduction or increase in the material or parts used would not

affect the functionality of such channels.

[0056] FIG. 14 shows a bottom plan view of the collar 28. The

collar seal 106 is abutted to the collar bottom 184. The collar
seal 106 includes collar seal inlets 202 and a collar seal outlet
218, which are coaxially aligned with the chamber mixed water
outlet 194, the collar cold bypass 1nlet 196, and the collar
mixed water inlet 198. Fastener receiving ports 204 are also

shown in a triangular configuration along the collar bottom 184.

There may be any number of fastener receiving ports 204 which

operate to fasten the collar 28 to the body 22.

[0057] Turning to FIG. 15, the thermostatic mixing cartridge

80 is shown having a thermostatic hot water 1nlet port 210 (which

may be a mesh surface providing communication to an 1nternal
channel), a thermostatic cold water inlet port 212 (which may
also be a mesh surface providing communication to another

internal channel), a thermostatic mixed water outlet port 214,
and a thermostatic element housing 216. During use, hot water
and cold water enter the thermostatic hot water inlet port 210
and the thermostatic cold water inlet port 212, respectively, and
tempered or mixed water exits the mixed water outlet port 214
having a temperature that does not exceed a predetermined

- 14 -
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threshold temperature. In the illustrated example, the

thermostatic element housing 216 houses an expandable wax element

that expands and contracts depending on the temperature of the

hot water and cold water being received into the thermostatic

mixing cartridge 80. As would be apparent to one of ordinary

skill in the art, other thermostatic mixing cartridges could be

used.

[0058] FIG. 16 shows a front cross-sectional view of the body

22 the collar 28, the collar nut 30, the cold water shank 50,

the hot water shank 52, and the entry end 110 of the stem 26.

FIG. 17 shows a rear cross-sectional view of the body 22, the

collar 28, the collar nut 30, the cold water shank 50, the hot
water shank 52, and the entry end 110 of the stem 26.

[00589] With reference to FIGS. 16 and 17 in particular and all

preceding figures, the flow of water through the faucet assembly

20 will now be further described. Water can flow from the cold

water source and/or the hot water source through the cold water
shank 50 and hot water shank 52 and then through the cold water
valve 84 and hot water valve 90. While cold water may entirely
bypass the thermostatic mixing cartridge 80 by passing through
the cold water bypass chamber 160, all hot water supplied must
first pass through the thermostatic mixing cartridge 80 prior to
passing through the hot water valve 90 and be mixed with cold

water as appropriate to obtain a desired tempered water

temperature. After the cold water and/or tempered water passes

through the cold water valve 84 and hot water valve 90 (if

opened), respectively, the cold water and tempered or mixed water

mixes 1in the collar 28 prior to being provided to the spout 24.

[0060] Notably, depending on the configuration of the valves,
some, none, or all of the cold water can be routed either through
the thermostatic mixing cartridge 80 and/or the cold water bypass

chamber 160. After the cold water 1s provided at the cold water

connection (e.g., the cold water shank 50) this cold water passes

through the cold opening 76 1into the cold water chamber 156.

- 15 -
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[0061] When the cold water valve 84 1is in the closed
configuration, cold water may only enter i1nto the cold water
chamber 156 and flow into the thermostatic mixing cartridge 80.
However, this flow of cold water into the thermostatic mixing

p—

cartridge 80 will only occur if the hot water valve 90 1s open to

induce flow of tempered water out from the thermostatic mixing
cartridge 80, which also pulls in cold water via the cold water
conduit 134 and cold water chamber 156 to temper the hot water.
With the cold water valve 84 closed, cold water does not enterx
into the cold water bypass chamber 160 through the lower cold
water valve opening 88 because the lower cold water valve opening

88 is sealed by the closure of the cold water valve 84. When the

cold water valve 84 is in the open configuration, some or all of
the cold water in the cold water chamber 156 may enter the cold
water bypass chamber 160 through the cold opening 76.

[0062] Whether this i1s some or all of the cold water depends

pl—

on the condition of the hot water valve 90, since 1f this wvalve

gr—
—

is open, some fraction of the cold water may also be drawn 1into

the thermostatic mixing cartridge.

[0063] When the cold water valve 84 and the hot water valve 90

are both in the open configuration (thereby opening both of the
openings 88 and 94 to accommodate flow therethrough), the cold
water 1s directed i1nto both the cold watexr chamber 156 and the

cold water bypass chamber 160. The percentages or amounts of

cold water that enters each of the cold water chamber 156 and the
cold water bypass chamber 160 1s based on a number of factors

including whether the hot water valve 90 i1s 1n the open

configuration and by how much, the temperature setting of the
thermostatic mixing cartridge 80, the upstream water pressure 1n

each of the cold water chamber 156 and the cold water bypass
chamber 160.

[0064] When the cold water valve 84 1s opened and the hot

water valve 90 1s closed, the cold water may enter only 1nto the

OB\45446406.1 158214.00548
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cold water bypass chamber 160 and not into the cold water chamber
156 toward the thermostatic mixing cartridge 80.

[0065] While the flow of cold water in the base 1s relatively

complex, the flow of hot water is more limited. Any hot water
that enters the body 22 through the hot water shank 52 enters
into the hot water pre-mixing chamber 158. The hot water remailns

in the hot water pre-mixing chamber 158 until the hot water valve

90 is in the open configuration, at which point the hot water
goes from the hot water pre-mixing chamber 158 into the hot water

inlet 164. After the hot water enters through the hot water

inlet 164, the hot water is in fluid communication with the
thermostatic mixing cartridge 80 and the thermostatic mixing

chamber 60.
[0066] Regardless of whether the cold water valve 84 1is

opened, when the hot water valve 90 is in the open configuration,
both hot water and cold water can enter through the hot water
inlet 164 and the cold water inlet 162, respectively, 1into the
thermostatic mixing chamber 60 where the thermostatic mixing

cartridge 80 operates to mix the hot water and the cold water to

1

a desired, pre-set temperature or a temperature within a range of
pre-set temperatures. As noted above, the achieved temperature
is dependent on the thermostatic mixing cartridge 80 used, as
well as the settings prescribed by the installer or user of the

faucet assembly 20. When the hot water valve 90 1s 1n the open

configuration, the mixed water exits the thermostatic mixing

chamber 60, the mixed water flows into the mixed water pre-valve

chamber 170 and further into the hot water valve 90 and then to

the mixed water passageway 172.

[0067] As best understood with reference to FIGS. 1l6-18, any
mixed water from the thermostatic mixing cartridge then travels
out of the thermostatic mixing cartridge 80, 1nto the
thermostatic outlet chamber 190, through the chamber mixed water
passageway 192 and the chamber mixed water outlet 194 to arrive

at the mixed water pre-valve chamber 170. From the mixed water

- 17 -
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pre-valve chamber 170, the mixed water passes into the mixed

water passageway 172 and toward the mixed water outlet 126 of the
body.

[0068] Water from one or both of the mixed water passageway

172 and the cold water bypass chamber 160 then exit the body 22,

i

enter the collar 28 where the flows may be mix (1f more than one

flow stream is present) and then are provided to the exit end 112

of the spout 24. 1In the case of tempered or mixed water from the

mixed water passageway 172, mixed water flows from the mixed
water passageway 172 into the mixed water outlet 126 of the body
22 and then enters the collar mixed water inlet 198. When the

cold water valve 84 is in the open configuration, cold water

flowing from the cold water bypass chamber 160 flows through the
cold bypass outlet 124 and further through the collar cold bypass

inlet 196 into the collar 28. In the collar 28, the tempered
and/or cold water meet at the juncture 200 in which they can mix.
The fully mixed water, or the single stream from either the mixed
water passageway 172 or the cold water bypass chamber 160, then

travels from the juncture 200 within the collar 28 up the stem 26

and out of the exit end 112 of the spout 24.

[0069] It should be appreciated that wvarious other

modifications and variations to the preferred embodiments can be

pl—

made within the spirit and scope of the invention. Therefore,

the invention should not be limited to the described embodiments.

To ascertain the full scope of the i1nvention, the following

claims should be referenced.

QB\45446406.1 158214.00543
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CLAIMS

What 1s claimed 1is:

1. A faucet assembly comprising:
a faucet body including a base and a spout supported by the

base, in which the base includes a cold water connection and a

hot water connection adapted for the reception of cold and hot

water supplies, respectively, and in which the spout 1ncludes an

outlet;

a hot water flow control valve and a cold water flow control
valve each supported by the base of the faucet body;
a thermostatic mixing cartridge disposed 1n the base 1in

which the thermostatic mixing cartridge has a hot water inlet

that is in fluid communication with the hot water connection, a

cold water inlet that 1s in fluid communication with the cold
water connection, and a mixed water outlet;

a mixed water passageway having walls defined by the base

which places the mixed water outlet of the thermostatic mixing
cartridge in selective fluid communication with the outlet of the
spout when the hot water flow control valve 1s opened; and

a cold water bypass passageway having walls defined by the

base which places the cold water connection of the base 1in

selective fluid communication with the outlet of the spout when

the cold water flow control 1s opened;

wherein, during use, a flow of mixed water from the
thermostatic mixing cartridge 1s regulated by the hot water

control valve into the spout, a flow of the cold water 1is

regulated by the cold water control valve, and the flows of both
rhe mixed water and the cold water are further mixed at a

juncture of the mixed water passageway and the cold water bypass

passageway prior to exiting the faucet assembly via the outlet of

the spout.

QB\45446406.1 158214.00548
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2. The faucet assembly of claim 1, wherein the cold water

bypass passageway that places the cold water connection of the

base 1n selective fluid communication with the outlet of the

spout when the cold water flow control valve 1s opened provides a

cold water flow pathway from the cold water connection to the

outlet of the spout that does not flow through the thermostatic

mixing cartridge.

3. The faucet assembly of claim 1, further comprising a

collar wherein the collar 1s mounted between the base and the

spout.

#

4 . The faucet assembly of claim 3, wherein the juncture of

the cold water bypass passageway and the mixed water passageway

P

1s 1n an 1nternal mixing chamber of the collar.

5. The faucet assembly of claim 4, wherein the internal

P

mixing chamber of the collar is located intermediate the cold

water bypass passageway and the mixed water passageway and the

cutlet of the spout.

6. The faucet assembly of claim 3, wherein the collar at
least partially houses the thermostatic mixing cartridge and a
set of openings between the collar and the base provide the mixed

water outlet of the thermostatic mixing cartridge.

pl—

7 . The faucet assembly of claim 1, wherein the

thermostatic mixing cartridge 1s adjustable to control an amount

of hot and cold water entering the thermostatic mixing cartridge
via the hot water inlet and the cold water inlet, respectively,
and to establish a temperature of mixed water exiting the mixed

water outlet.

QB\45446406.1 158214 .00548
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8 . The faucet assembly of claim 7, wherein the
thermostatic mixing cartridge is rotationally adjustable to

control an amount of hot and cold water entering the thermostatic

mixing cartridge via the hot water inlet and the cold water

inlet.

9. The faucet assembly of claim 8, wherein the faucet

assembly has walls at least partially surrounding the cartridge

that are part of the base.

-

10. The faucet assembly of claim 9, wherein the walls at

p—

least partially surrounding the cartridge that are part of the

base provide openings for the hot water inlet and the cold water

inlet.

11. The faucet assembly of claim 9, wherein the faucet
assembly further comprises a cartridge cap that 1s connected to a

bottom of the base to retain the cartridge in place 1in which the

retention cap includes an opening on an axial face thereof that

permits adjustment of the cartridge,

12. The faucet assembly of claim 1, wherein the

thermostatic mixing cartridge is integral with the faucet body.

13. The faucet assembly of claim 1, wherein the hot water

inlet is in fluid communication with the hot water connection via

a hot water passageway having walls defined by the base and

wherein a cold water inlet is in fluid communication with the

cold water connection via a cold water passageway having walls

defined by the base.
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14. The faucet assembly of claim 1, wherein the

thermostatic mixing cartridge is centrally disposed between the

hot water flow control valve and the cold water flow control

valve.

wherein the cold water

pr——
fp—

15. The faucet assembly of claim 1,

connection and the hot water connection are tubular channels

providing exterior threading for connection to cold and hot water

supplies.
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