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(57) Abrégé/Abstract:

The valve has a pair of mutually rotatable ceramic valve bodies within the bonnet that cooperate to allow a flow of water in one
relative position and to block a flow of water in a second relative position. One valve body is engaged by the valve stem to rotate
therewith while the second valve body is held fixed within the bonnet via radial projections that fit into recesses in the bonnet. An
elastomeric ring of square cross- section is squeezed against the non- rotatable valve body by a spiral retaining ring that is
positioned in a circumferential groove in the bonnet.
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(57) Abstract: The valve has a pair of mutually rotatable ceramic valve bodies
within the bonnet that cooperate to allow a flow of water in one relative position

[S—
N ( Y and to block a flow of water in a second relative position. One valve body is en-
gaged by the valve stem to rotate therewith while the second valve body is held
LU fixed within the bonnet via radial projections that fit into recesses in the bonnet.

24 An elastomeric ring of square cross- section is squeezed against the non-rotatable
valve body by a spiral retaining ring that is positioned in a circumferential groove

in the bonnet.
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Valve for a Faucet Assembly

This application claims the benefit of Provisional Patent Application 62/344,786,
filed June 2, 2017.

This invention relates to a valve for a faucet assembly.

As is known, various valve constructions have been used for controlling the flow
of water from a sink, particularly, commercial sinks. Over time, many of these valves
leak, become corréded or otherwise wear and require replacement. In particular, at high
pressure, such as 500 psi, many of these known valves experience leakage.

It is an object of the invention to provide a valve that is constructed for a long-
useful life.

It is another object of the invention to provide a valve that is resistant to leakage
at high pressure.

The valve is constructed for use to control a flow of hot water or cold water from
a faucet assembly and, particularly, to operate as a quarter turn valve.

Briefly, the valve comprises a bonnet, a pair of mutually rotatable valve bodies
within the bonnet that cooperate to allow a flow of water in one relative position and to
block a flow of water in a second relative position, a stem for rotating one of the valve
bodies and a spiral internal retaining ring biasing the valve bodies into contact.

The bonnet is made of tubular shape with a pair of diametrically disposed
openings in a periphery thereof for delivering water from the valve to a faucet.

One valve body is coaxially disposed in the bonnet in stationary relation and
defines a pair of diametrically disposed passages for passage of water therethrough

from the source of water.
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The other valve body is also coaxially dispbsed in the bonnet in contact with the
first valve body and defines a pair of passages communicating with the openings in the
bonnet.

Each valve body is made of ceramic in order to provide a long-life to the valve.

The stem is rotatably mounted in and projects upwardly from the bonnet, for
example to receive a handle. The stem is operatively connected to the second
(rotatable) valve body for rotating the valve body between a‘first (open) position with the
pair of passages therein aligned with the diametrically disposed passages in first
(stationary) valve body to allow water from the source of water to flow through the first
valve body and through the openings in the bonnet and a second (closed) position with
the pair of passages therein out of alignment with the diametrically disposed passages
in the first valve body to block a flow of water from the source of water from flowing
through the first valve body.

During operation, a handle is used to turn the stem a quarter turn, i.e. 90° to
open or close the valve.

An elastomeric ring of square cross-section is abutted against the stationary
valve body and a spiral retaining ring is positioned in a circumferential groove in the
bonnet to bias the elastomeric ring against the stationary valve body and, thus, the
stationary valve body against the rotatable valve body.

These and other objects and advantages of the invention will become more
apparent from the following detailed description taken in conjunction with the drawings

wherein:
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Fig. 1 illustrates a partial cross-sectional view of a faucet assembly employing a
valve in accordance with the invention;

Fig. 2 illustrates an exploded view of the valve in accordance with the invention;

Fig. 3 illustrates a cross-sectional view of the valve in an open position in
accordance with the invention;

Fig. 4 illustrates a cross-sectional view of the valve of Fig. 3 in a closed position;

Fig. 5 illustrates a part cross-sectional perspective view of the valve of Fig. 3;

Fig. 6 illustrates a cross-sectional view of the valve during assembly prior to
positioning of the spiral retaining ring; and

Fig. 7 illustrates a cross-sectional view of the valve during assembly after
positioning of the spiral retaining ring.

Referring to Fig. 1, the faucet assembly 10 is of generally known construction
having a cold water tap 11 and a hot water tap 12 for delivering water to a centrally
located spigot 13.

| As indicated, cold water is delivered from a suitable source upwardly into the cold
water tap 11 for delivery into a horizontal conduit 14 connected to the spigot 13. In a
similar manner, hot water is delivered from a suitable source upwardly into the hot water
tap 12 for delivery into a horizontal conduit 14.
| Each tap 11, 12 of the faucet assembly 10 houses a valve 15 for controlling the
flow of water through the tap 11, 12 into the conduit 14 for delivery via the spigot 13.
Referring to Figs. 2 and 5, each valve 15 includes a bonnet 16 of tubular shape

having a pair of diametrically disposed openings 17 (only one of which is shown) in a
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periphery that allow a flow of water to pass from within the tap 11 (12) into the horizontal
conduit 14.

Each valve 15 also has a pair of mutually rotatable valve bodies 18, 19 within the
bonnet 16 that cooperate to allow a flow of water in one relative position and to block a
flow of water in a second relative positibn. |

The one valve body 18 is coaxially disposed in the bonnet 16 in non-rotatable
relation thereto and defines a pair of diametrically disposed passages 20 therein for
passage of water therethrough. As illustrated, the valve body 18 has a pair of radial
projections 21 on a peripheral surface thereof that are spaced 180° apart and the
bonnet 16 has a pair of diametrically opposed recesses 22 for receiving the
projections 21.

The other valve body 19 is coaxially disposed in the bonnet 16 in contact with the
first valve body 18 and defines a pair of passages 23 communicating with the openings
17 in the bonnet 16.

Each valve 15 also has a stem 24 rotatably mounted in and projecting from the
bonnet 16.

The stem 24 includes a diametrically disposed projection 25 on a bottom end and
the adjacent valve body 19 has a recess 26 receiving the diametrically disposed
projection 25 for rotation of the valve body 19 between a first (open) position (Fig. 3)
with the pair of passages 23 therein aligned with passages 20 in the non-rotatable valve
body 18 to allow water to flow upwardly through said first valve body and through the

openings 17 in the bonnet 16 and a second (closed) position (Fig. 4) with the pair of
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passages 23 therein out of alignment with passages 20 in the non-rotatable valve body
18 to block a flow of water from flowing through the non-rotatable valve body 18.

The stem 24 is otherwise of conventional construction.

As indicated in Fig. 1, a one piece element 27 that forms a cap 28 and a handle
29 is fitted over the stem 24 is secured to the stem 24 by a screw 30 in a conventional
manner in order to turn the stem over a 90° arc, i.e. a quarter turn.

The valve 15 also has an elastomeric ring 31 of square cross-section that has a
flat top surface that abuts the non-rotatable valve body 18. When in use, the elastomeric
ring 31 is squeezed against the non-rotatable valve body 18 and the flat surfaces
ensure an even pressure on the valve body to avoid leakages under a high pressure
such as 500 psi.

Each valve 15 has a spiral internal retaining ring 32 for biasing the elastomeric
ring 31 against the non-rotatable valve body 18 as well as to bias the non-rotatable
valve body 18 into contact with the other valve body 19. This retaining ring 32 is
positioned in a circumferential groove 33 in the bonnet 16 (see Fig. 2) and prevents the
stem 24, valve bodies 18, 19 and elastomeric ring 31 from falling out.

The spiral internal retaining ring 32 is small and saves space within the bonnet
16 thereby reducing the wet area of the faucet assembly 10 and reducing the amount of
material required for the bonnet 16.

The valve also has a washer 34 disposed in contact with the spiral internal
retaining ring 32 on a side opposite the elastomeric ring 31. The washer 34 is made of a

rubber compound so as to be fitted into the bonnet 16 in a friction fit manner.
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Referring to Fig. 1, the washer 34 projects from the bonnet 16 and is held in
place by a friction fit within the bonnet 16.

In order to assemble the valve 15, the stem 24 is slid into the bonnet 16 to
project therefrom as illustrated in Fig. 3. Suitable O-rings 35 are provided in annular
grooves 36 on the stem 24 to seal against the bonnet 16.

Next, the valve body 19 is slid into the bonnet 16 such that the recess 26 in the
valve body 19 receives the projection 25 on the bottom of the stem 24. Thereafter, the
valve body 18 is slid into the bonnet 16 to seat against the rotatable valve body 19 with
the projections 21 siding in the grooves 22 in the bonnet 16. A suitable oil may be
placed between the valve bodies 18, 19 to facilitate a frictionless relative rotation
between the valve bodies 18, 19.

Next, as illustrated in Fig. 6, the elastomeric washer 31 is positioned in the
bonnet 16 against the stationary valve body 19. In this respect, the washer 31 is slightly
compressed radially to fit within the bonnet 16. For example, where the bonnet 16 has
an inside diameter of 0.618, the washer 31 has a diameter of 0.628 before insertion into
the bonnet 16.

Thereafter, as illustrated in Fig. 7, the spiral retaining ring 32 is inserted into the
groove 33 of the bonnet 16 while being longitudinally compressed. When positioned in
the groove 33, the spiral ring 32 tends to expand longitudinally so as to place a
compressive force on the elastomeric ring 31 causing the elastomeric ring 31 to
compress against the stationary valve body 18. At the same time, the elastomeric ring
31 will be squeezed around 18% after positioning of the retaining ring 32 in the groove

33.
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In this respect, the spiral retaining ring 32 has a width that is sufficient to allow
the spiral ring 32 to be positioned in the groove 33 of the bonnet 16 and to press against
a peripheral area of the elastomeric ring 31.

Finally, the washer 34 is fitted into the bonnet 16 and against the spiral retaining
ring 32. (See Fig. 3) The valve 15 is thus ready to be fitted into a tap 11, 12.

As illustrated in Fig. 1, when positioned in a tap 11, the washer 34 of the valve 15
seats on a radially inwardly directed flange 36 within the faucet body of the tap 11. After
positioning of the valve 15 in the tap 11, the cap 27 is passed over the projecting stem
24 of the valve 15 and secured to the stem 24 by the screw 30.

Opening and closing of the valve 15 is effected by turning the handle 26 a
quarter turn.

The invention thus provides a valve that is constructed for a long- useful life and

one that is resistant to leakage at high pressure, for example at pressures of 500 psi.



What is claimed is:

1.

A valve for a faucet assembly comprising

a bonnet of tubular shape having a pair of diametrically disposed openings
in a periphery thereof;

a first valve body coaxially disposed in said bonnet in stationary relation
thereto, said valve body defining a pair of diametrically disposed passages
therein for passage of water therethrough from a source of water,

a second valve body coaxially disposed in said bonnet in contact with said
first body, said second valve body defining a pair of passages communicating
with said openings in said bonnet;

a spiral retaining ring biasing said second valve body into contact with
said first valve body; and

a stem rotatably mounted in and projecting from said bonnet, said stem
being operatively connected to said second valve body for rotating said second
valve body between a first position with said pair of passages therein aligned
with said diametrically disposed passages in said first valve body to allow water
from the source of water to flow through said first valve body and through said
openings in said bonnet and a second position with said pair of passages therein
out of alignment with said diametrically disposed passages in said first valve
body to block a flow of water from the source of water from flowing through said

first valve body.

A valve as set forth in claim 1 wherein said first valve body is made of ceramic

and said second valve body is made of ceramic.

Date Regue/Date Received 2020-08-28



3. A valve as set forth in claim 1 further comprising an elastomeric ring of square
cross-section disposed between said spiral retaining ring and said first valve
body.

4. A valve as set forth in claim 3 further comprising a washer disposed in contact
with said spiral retaining ring on a side opposite said elastomeric ring.

5. A valve as set forth in claim 1 wherein said first valve body has a radial
projection on a peripheral surface thereof and said bonnet has a recess
receiving said projection.

6. A valve as set forth in claim 1 wherein said stem includes a diametrically
disposed projection and said second valve body has a recess receiving said

diametrically disposed projection for rotation of said second valve body.

Date Regue/Date Received 2020-08-28
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