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FAUCET INCLUDING CARTRIDGE ASSEMBLY WITH RADIALLY OFFSET KEY

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. Non-Provisional Application No.
13/551,188, filed July 17, 2012, the entire disclosure of which is hereby incorporated by

reference.

FIELD
[0002] The present invention relates generally to a faucet including a cartridge
assembly, and, more particularly, to a faucet including a cartridge assembly with a radially

offset key.

BACKGROUND
[0003] In faucets, cartridge assemblies are installed in valve bodies. Rotation of a
cartridge assembly within a valve body can damage the faucet and even render the faucet
inoperable. In order to resist rotation of the cartridge assembly within the valve body, the
cartridge assembly can include a key and the valve body can include a corresponding
keyway. Prior keys and keyways include a center line that intersects a central longitudinal

axis of the cartridge assembly.
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SUMMARY

[0004] The present invention provides a faucet including a cartridge assembly with a
radially offset key. In an exemplary embodiment, the faucet includes a cartridge shell. The
cartridge shell includes a first end and a second end. The cartridge shell has an exterior
surface. The cartridge shell has an interior with a central longitudinal axis extending through
a center of the interior from the first end to the second end. The faucet includes a key
extending from the exterior surface of the cartridge shell. The key has an inner side and an
outer side. The inner side and the outer side of the key lie in a plane through the first end of
the cartridge shell that is perpendicular to the central longitudinal axis of the cartridge shell.
The key has a center line extending through a center of the inner side of the key and through
a center of the outer side of the key. The center line of the key does not intersect the central
longitudinal axis of the cartridge shell.

[0005] In another exemplary embodiment, the faucet includes a cartridge shell. The
cartridge shell includes a first end and a second end. The cartridge shell has an exterior
surface. The cartridge shell has an interior with a central longitudinal axis extending through
a center of the interior from the first end to the second end. The faucet includes a pair of keys
extending from the exterior surface of the cartridge shell. Each key has an inner side and an
outer side. The inner side and the outer side of each key lie in a plane through the first end of
the cartridge shell that is perpendicular to the central longitudinal axis of the cartridge shell.
Each key has a center line extending through a center of the inner side of the key and through
a center of the outer side of each key. The center line of each key does not intersect the

central longitudinal axis of the cartridge shell.
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[0006] In another exemplary embodiment, the faucet includes a cartridge shell. The
cartridge shell includes a first end and a second end. The cartridge shell has an exterior
surface. The cartridge shell has an interior with a central longitudinal axis extending through
a center of the interior from the first end to the second end. The faucet includes a first pair of
keys extending from the exterior surface of the cartridge shell. The first pair keys are
diametrically opposed to each other. Each of the first pair of keys has an inner side and an
outer side. The inner side and the outer side of each first pair key lie in a plane through the
first end of the cartridge shell that is perpendicular to the central longitudinal axis of the
cartridge shell. Each first pair key has a center line extending through a center of the inner
side of the key and through a center of the outer side of key. The center line of one of the
first pair of keys is common with the center line of another of the first pair of keys. The
faucet includes a second pair of keys extending from the exterior surface of the cartridge
shell. The second pair keys are diametrically opposed to each other. Each of the second pair
of keys has an inner side and an outer side. The inner side and the outer side of each second
pair key lie in a plane through the first end of the cartridge shell that is perpendicular to the
central longitudinal axis of the cartridge shell. Each second pair key has a center line
extending through a center of the inner side of the key and through a center of the outer side
of key. The center line of one of the second pair of keys is common with the center line of
another of the second pair of keys. The first pair keys are diametrically opposed to the
second pair keys. The center line of the first pair of keys is parallel to the center line of the
second pair of keys. The center line of the first pair of keys does not intersect the central
longitudinal axis of the cartridge shell. The center line of the second pair of keys does not

intersect the central longitudinal axis of the cartridge shell.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure 1 is a perspective view of a cartridge assembly installed in a valve body

according to an exemplary embodiment of the present invention;

[0008] Figure 2 is an exploded perspective view of the cartridge assembly of Figure
1,

[0009] Figure 3 is a top plan view of the cartridge assembly of Figure 2;

[0010] Figure 4 is a bottom plan view of the cartridge assembly of Figure 2;

[0011] Figure 5 is a cross-sectional view of the cartridge assembly of Figure 2 along

the line A-A in Figure 3; and
[0012] Figure 6 is a cross-sectional view of the cartridge assembly of Figure 2 along

the line B-B in Figure 3.

DETAILED DESCRIPTION

[0013] The present invention provides a faucet including a cartridge assembly with a
radially offset key. An exemplary embodiment of a cartridge assembly 10 of the present
invention is shown in Figures 1-6.

[0014] In an exemplary embodiment, as illustrated in Figure 1, the cartridge assembly
10 is installed in a valve body 12. In an exemplary embodiment, as illustrated in Figures 2-6,
the cartridge assembly 10 includes a cartridge shell 14, a stem seal 16, a stem 18, a moveable
disk 20, a fixed disk 22, a base seal 24, a base seal support 26, and a shell seal 28. Cartridge
assemblies and valve bodies are well-known in the art and, therefore, only the relevant
components of the cartridge assembly 10 and the valve body 12 will be described in greater
detail.

[0015] In the illustrated embodiment, as best shown in Figures 5 and 6, the cartridge

shell 14 includes a first end 30 and a second end 32. The cartridge shell 14 has an exterior
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surface 34 with a generally cylindrical shape. The cartridge shell 14 has an interior 36 with a
central longitudinal axis 38 extending through a center 40 of the interior 36 from the first end
30 to the second end 32. The cartridge shell 14 can be formed of plastic, metal, or any other
suitable material.

[0016] In the illustrated embodiment, as best shown in Figures 3 and 4, four (4) keys
42 extend from the exterior surface 34 of the cartridge shell 14. Each key 42 can be
integrally formed with the cartridge shell 14 or can be securely affixed to the cartridge shell
14. Each key 42 is generally parallelepiped shaped.

[0017] In the illustrated embodiment, each key 42 has an inner side 44 and an outer
side 46. The inner side 44 of each key 42 is formed by an interface between the key 42 and
the cartridge shell 14. A dashed line has been added in Figure 3 to illustrate the inner side 44
of each key 42. Additionally, cach key has a first side 48 and a second side 50. For reference
purposes, the inner side 44, the outer side 46, the first side 48, and the second side 50 of each
key 42 lie in a plane through the first end 30 of the cartridge shell 14 that is perpendicular to
the central longitudinal axis 38 of the cartridge shell 14. The inner side 44 of each key 42 is
generally parallel to the outer side 46 of each key 42. Further, the first side 48 of each key 42
is generally parallel to the second side 50 of each key 42. Each key 42 has a center line 52
extending through a center 54 of the inner side 44 of the key 42 and through a center 56 of
the outer side 46 of the key 42. The center line 52 of each key 42 does not intersect the
central longitudinal axis 38 of the cartridge shell 14. As a result, each key 42 is considered
radially offset.

[0018] In the illustrated embodiment, a length (/k,) of each key 42, as best shown in
Figure 4, is approximately one-eighteenth of a circumference of the exterior surface 34 of the
cartridge shell 14. A depth (dj,) of each key 42, as best shown in Figure 4, is approximately

one-fourteenth of a diameter of the exterior surface 34 of the cartridge shell 14. A height
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(Mkey) of each key 42, as best shown in Figure 5, is approximately one-fifth of a height (/.en)
of the exterior surface 34 of the cartridge shell 14. Although the dimensions of the key 42
have been generally described with reference to the dimensions of the cartridge shell 14, one
of ordinary skill in the art will appreciate that the dimensions of the key 42 could vary. For
example, the key 42 could extend the entire height of the cartridge shell 14.

[0019] In the illustrated embodiment, as best shown in Figure 1, the valve body 12
includes a first end 58 and a second end 60. The valve body 12 has an exterior surface 62
with a generally cylindrical shape. The valve body 12 has an interior surface 64 with a
generally cylindrical shape. The interior surface 64 of the valve body 12 generally
corresponds to the exterior surface 34 of the cartridge shell 14. The valve body 12 can be a
one-handle valve body or a two-handle valve body. The valve body 12 can be formed of
plastic, metal, or any other suitable material.

[0020] In the illustrated embodiment, the valve body 12 includes four (4) keyways 66
for receiving the four (4) keys 42. The shape of each keyway 66 generally corresponds to the
shape of each key 42. Each keyway 66 can be formed as a groove in the interior surface 64
of the valve body 12 or can be formed as a notch through the interior surface 64 and through
the exterior surface 62 of the valve body 12. Each keyway 66 can be formed by broaching,
machining, or any other suitable method.

[0021] During installation, the cartridge assembly 10 is inserted into the valve body
12. More specifically, the second end 32 of the cartridge shell 14 is inserted into the first end
58 of the valve body 12. The cartridge assembly 10 is further inserted into the valve body 12
until the first end 30 of the cartridge shell 14 is generally aligned with the first end 58 of the
valve body 12.

[0022] During operation, the interaction of the keys 42 with the keyways 66 resists

rotation of the cartridge shell 14, and thus the cartridge assembly 10, within the valve body
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12. In the illustrated embodiment including four (4) keys 42 and four (4) keyways 66, with a
cartridge shell 14 formed of plastic, the keys 42 can generally withstand at least one-hundred
twenty (120) inch pounds of force.

[0023] Although the cartridge assembly 10 has been described as including four (4)
keys 42 and the valve body 12 has been described as including four (4) keyways 66, one of
ordinary skill in the art will appreciate that the cartridge assembly 10 could include more or
less than four (4) keys 42 and the valve body 12 could include more or less than four (4)
keyways 66. In an exemplary embodiment, the number of keyways 66 corresponds to the
number of keys 42.

[0024] In one exemplary embodiment, the cartridge assembly 10 includes a single key
42 and the valve body 12 includes a single keyway 66. As a result, there is a single center
line 52. The center line 52 does not intersect the central longitudinal axis 38 of the cartridge
shell 14.

[0025] In another exemplary embodiment, the cartridge assembly 10 includes a pair
of keys 42 and the valve body 12 includes a pair of keyways 66. In this embodiment, the
keys 42 are diametrically opposed to each other, and the keyways 66 are diametrically
opposed to each other. As a result, the center line 52 of one of the pair of keys 42 is common
with the center line 52 of another of the pair of keys 42. The center line 52 of the pair of keys
42 does not intersect the central longitudinal axis 38 of the cartridge shell 14.

[0026] In another exemplary embodiment, the cartridge assembly 10 includes a pair
of keys 42 and the valve body 12 includes a pair of keyways 66. In this embodiment, the
keys 42 are diametrically offset from each other, and the keyways 66 are diametrically offset
from each other. As a result, the center line 52 of one of the pair of keys 42 is parallel to the
center line 52 of another of the pair of keys 42. The center lines 52 of the pair of keys 42 do

not intersect the central longitudinal axis 38 of the cartridge shell 14.
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[0027] In the illustrated embodiment, the cartridge assembly 10 includes two pairs of
keys 42 and the valve body 12 includes two pairs of keyways 66. In this embodiment, the
first pair keys 42 are diametrically opposed to each other, and the first pair keyways 66 are
diametrically opposed to each other. Similarly, the second pair keys 42 are diametrically
opposed to each other, and the second pair keyways 66 are diametrically opposed to each
other. Further, the first pair keys 42 are diametrically offset from the second pair keys 42,
and the first pair keyways 66 are diametrically offset from the second pair keyways 66. As a
result, the center line 52 of one of the first pair of keys 42 is common with the center line 52
of another of the first pair of keys 42, and the center line 52 of one of the second pair of keys
42 is common with the center line 52 of another of the second pair of keys 42. Further, the
center line 52 of the first pair of keys 42 is parallel to the center line 52 of the second pair of
keys 42. The center line 52 of the first pair of keys 42 does not intersect the central
longitudinal axis 38 of the cartridge shell 14, and the center line 52 of the second pair of keys
42 does not intersect the central longitudinal axis 38 of the cartridge shell 14.

[0028] In each embodiment, the interaction of the keys 42 with the keyways 66 resists
rotation of the cartridge shell 14, and thus the cartridge assembly 10, within the valve body
12.

[0029] One of ordinary skill in the art will now appreciate that the present invention
provides a cartridge assembly with a radially offset key. Although the present invention has
been shown and described with reference to particular embodiments, equivalent alterations
and modifications will occur to those skill in the art upon reading and understanding this
specification.  The present invention includes all such equivalent alterations and
modifications and is limited only by the scope of the following claims in light of their full

scope of equivalents.
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What 1s claimed is:

1. A faucet including a cartridge assembly, the faucet comprising:

a cartridge shell, the cartridge shell including a first end and a second end, the
cartridge shell having an exterior surface, the cartridge shell having an interior with a central
longitudinal axis extending through a center of the interior from the first end to the second
end; and

a key extending from the exterior surface of the cartridge shell, the key having an
inner side and an outer side, the inner side and the outer side of the key lying in a plane
through the first end of the cartridge shell that is perpendicular to the central longitudinal axis
of the cartridge shell, the key having a center line extending through a center of the inner side
of the key and through a center of the outer side of the key;

wherein the center line of the key does not intersect the central longitudinal axis of the

cartridge shell.

2. The faucet of claim 1, wherein the key is integrally formed with the cartridge shell.

3. The faucet of claim 1, wherein the key is generally parallelepiped shaped.

4. The faucet of claim 1, wherein a length of the key is approximately one-eighteenth of

a circumference of the exterior surface of the cartridge shell.

5. The faucet of claim 1, wherein a depth of the key is approximately one-fourteenth of a

diameter of the exterior surface of the cartridge shell.
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6. The faucet of claim 1, wherein a height of the key is approximately one-fifth of a

height of the exterior surface of the cartridge shell.

7. The faucet of claim 1, further comprising a valve body, the valve body including a
first end and a second end, the valve body having an exterior surface and an interior surface,

the valve body including a keyway for receiving the key.

8. The faucet of claim 7, wherein the shape of the keyway generally corresponds to the

shape of the key.

9. The faucet of claim 7, wherein the keyway is a groove in the interior surface of the

valve body.

10.  The faucet of claim 7, wherein the keyway is a notch through the interior surface and

through the exterior surface of the valve body.

11. The faucet of claim 7, wherein the interaction of the key with the keyway resists

rotation of the cartridge shell within the valve body.

12. A faucet including a cartridge assembly, the faucet comprising:

a cartridge shell, the cartridge shell including a first end and a second end, the
cartridge shell having an exterior surface, the cartridge shell having an interior with a central
longitudinal axis extending through a center of the interior from the first end to the second

end; and

10
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a pair of keys extending from the exterior surface of the cartridge shell, each key
having an inner side and an outer side, the inner side and the outer side of each key lying in a
plane through the first end of the cartridge shell that is perpendicular to the central
longitudinal axis of the cartridge shell, each key having a center line extending through a
center of the inner side of the key and through a center of the outer side of the key;

wherein the center line of each key does not intersect the central longitudinal axis of

the cartridge shell.

13.  The faucet of claim 12, wherein the keys are diametrically opposed to each other and
the center line of one of the pair of keys is common with the center line of another of the pair

of keys.

14.  The faucet of claim 12, wherein the keys are diametrically offset from each other and
the center line of one of the pair of keys is parallel to the center line of another of the pair of

keys.

15.  The faucet of claim 12, further comprising a valve body, the valve body including a

first end and a second end, the valve body having an exterior surface and an interior surface,

the valve body including a pair of keyways for receiving the pair of keys.

16.  The faucet of claim 15, wherein the shape of the keyways generally corresponds to

the shape of the keys.

11
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17. A faucet including a cartridge assembly, the faucet comprising:

a cartridge shell, the cartridge shell including a first end and a second end, the
cartridge shell having an exterior surface, the cartridge shell having an interior with a central
longitudinal axis extending through a center of the interior from the first end to the second
end;

a first pair of keys extending from the exterior surface of the cartridge shell, the first
pair of keys being diametrically opposed to each other, each of the first pair of keys having an
inner side and an outer side, the inner side and the outer side of each first pair key lying in a
plane through the first end of the cartridge shell that is perpendicular to the central
longitudinal axis of the cartridge shell, each first pair key having a center line extending
through a center of the inner side of the key and through a center of the outer side of the key,
the center line of one of the first pair of keys is common with the center line of another of the
first pair of keys; and

a second pair of keys extending from the exterior surface of the cartridge shell, the
second pair of keys being diametrically opposed to each other, each of the second pair of
keys having an inner side and an outer side, the inner side and the outer side of each second
pair key lying in a plane through the first end of the cartridge shell that is perpendicular to the
central longitudinal axis of the cartridge shell, each second pair key having a center line
extending through a center of the inner side of the key and through a center of the outer side
of the key, the center line of one of the second pair of keys is common with the center line of
another of the second pair of keys;

wherein the first pair keys are diametrically opposed to the second pair keys;

wherein the center line of the first pair of keys is parallel to the center line of the

second pair of keys;

12
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wherein the center line of the first pair of keys does not intersect the central
longitudinal axis of the cartridge shell; and
wherein the center line of the second pair of keys does not intersect the central

longitudinal axis of the cartridge shell.

18.  The faucet of claim 17, further comprising a valve body, the valve body including a
first end and a second end, the valve body having an exterior surface and an interior surface,
the valve body including a first pair of keyways for receiving the first pair of keys and a

second pair of keyways for receiving the second pair of keys.

19.  The faucet of claim 18, wherein the shape of the keyways generally corresponds to

the shape of the keys.

20.  The faucet of claim 18, wherein the cartridge shell is formed of plastic and wherein

the keys can generally withstand at least one-hundred twenty inch pounds of force.

13
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