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FAUCET VALVE SYSTEM

BACKGROUND OF THE INVENTION

The present invention is directed to supply driven fluid flow systems, and more
particularly to a fluid flow system incorporating a water treatment system.

Water treatment systems are well known for providing filtered, treated water.
These systems typically include an inlet for receiving untreated water from a supply line, one or
more filters for treating the water, and an outlet for the treated water. The treated water outlet
may be connected to a faucet that can be opened (i.e. “turned on”) to dispense the treated water.
Currently, many water treatment systems can only be used with a “three-line” faucet that
includes a first line for untreated water supply to the water treatment system, a second line that
receives the treated water from the system, and a third line that receives untreated water from a
supply source. This configuration serves to limit pressure on the water treatment system when
‘waiting’ to dispense water, because the water treatment system only experiences pressure when
the valve on the faucet is open. Unfortunately, there are only a limited number of styles and
options for three-line faucets, creating a need for a system that enables the use of a standard
single-line faucet for dispensing treated water from a water treatment system while limiting the

pressure on the system.

SUMMARY OF THE INVENTION

The present invention provides a valve system that enables use of a standard
single line faucet with a water treatment system. In one embodiment, the valve system includes
a housing having ports for: (1) receiving untreated supply water, (2) supplying water to a water

treatment system, (3) receiving treated water from the water treatment system and (4) supplying
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treated water to a dispenser (i.e. a single line faucet). The valve system may additionally include
an untreated water outlet port for splitting the supply water between the valve system and an
untreated water dispenser.

The valve system includes an automatic shutoff device within the housing that
prevents water from flowing into the water treatment system when the dispensing faucet is
closed and that allows water to flow into the water treatment system when the faucet is open.
The automatic shutoff may operate on a pressure differential between the incoming supply water
and the outflow of treated water.

In one embodiment, the valve system further includes a pressure relief mechanism
that removes pressure from the water treatment system when the faucet is closed. In this
embodiment, the valve system may also include a check valve for maintaining a desired amount
of pressure within the valve system for holding the automatic shutoff valve closed. The valve
system may additionally include a flow controller for controlling the amount of fluid that flows
into the valve system and into the water treatment system.

The faucet valve system of the present invention provides a reliable device that
can be inserted in-line with a water treatment system to allow use of a standard single-line faucet
with the water treatment system. The valve system also enables easy maintenance of the water
treatment system by removing pressure from the system (and removing fluid flow to the system)
when the faucet is turned off. Other features and advantages of the invention will become
apparent to those skilled in the art upon review of the following detailed description and

drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of the faucet valve system according to one
embodiment.
Fig. 2 is a top view of the faucet valve system showing the supply lines connected
5  to the valve system.
Fig. 3 is an exploded view of the faucet valve system of Fig. 1.
Fig. 4 is a perspective view of the plunger according to one embodiment.
Fig. 5 is a schematic flow diagram showing the fluid flow through the valve
system.
10 Fig. 6 is a schematic flow diagram of one embodiment of the present invention.
Fig. 7 is a perspective view of the faucet valve system according to another
embodiment.
Fig. 8 is an exploded view of the faucet valve system of Fig. 7.
Fig. 9 is a perspective view of the faucet valve system according to another
15  embodiment.
Fig. 10 is a top view of the faucet valve system of Fig. 9 showing the supply lines
connected to the valve system.

Fig. 11 is an exploded view of the faucet valve system of Fig. 9.

20 DETAILED DESCRIPTION OF THE CURRENT EMBODIMENTS

A faucet valve system according to one embodiment of the present invention is
shown in Figs. 1-3 and generally designated 10. The valve system 10 is configured to enable use

of a standard single line faucet with a water treatment system, and typically includes a plurality
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of ports for connecting the valve system 10 to the supply water, the faucet, and a down stream
device, such as a water treatment system 11. As illustrated, the faucet valve system 10 includes a
housing 12 that has a supply water inlet port 14, an untreated water outlet port 16, a treated water
outlet port 18, a water treatment system outlet port 20 and a water treatment system inlet port 22.
An automatic shutoff valve 24 is positioned within the housing in fluid communication with the
supply water inlet port 14, the treated water outlet port 18, and the water treatment system inlet
and outlet ports 20, 22. In one embodiment, the automatic shutoff valve operates on a pressure
differential between the supply water inlet 14 and the treated water outlet 18, such that the
automatic shutoff allows water to flow through the water treatment system 11 when the supply
water is turned on and prevents water from flowing through the water treatment system 11 when
the supply water is off. A check valve 25 is positioned within the housing between the water
treatment system inlet port 22 and the automatic shutoff 24.

The housing 12 may be formed from a variety of materials, and may include
multiple pieces that are interfitted together. In one embodiment, the housing is formed from
injection molded plastic, and includes an upper cap 50, an upper body member 52, a lower body
member 54 and a bottom cap 56. As shown, the ports are molded integrally with the upper and
lower body members, but this is not necessary.

Fig. 5 shows the connections between the faucet valve system 10, a first faucet 28
dispensing untreated water and a second faucet 30 that supplies treated water from the water
treatment system 11. In the illustrated embodiment, the valve system 10 incorporates an
untreated water outlet port 16 in order to facilitate an easy connection to the water supply line 26
by reducing the number of parts that will need to be installed. In this embodiment, the supply

line 26 is connected to the supply water inlet port 14, and an untreated water supply line 29 is
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connected between the untreated water outlet port 16 and the faucet 28. The faucet 28 operates
to dispense untreated water in the same manner as it did before the valve system 10 was
connected. In another embodiment, the untreated water outlet 16 may not be included on the
valve system 10. For instance, a separate, conventional pipe fitting “T” may be connected to the
supply line 26, to split the supply water between the untreated faucet 28 and the valve system 10.
A treated water supply line 32 is connected between the treated water outlet port 18 and the
treated water faucet 30. A water treatment system inlet line 34 is connected between the valve
system outlet port 20 and the inlet 36 of the water treatment system, and a water treatment
system outlet line 38 is connected between the outlet 40 of the water treatment system and the
valve system inlet port 22. In the illustrated embodiment, the supply water inlet port 14 is a 1/2
inch diameter threaded pipe connector, the untreated 16 and treated 18 water outlet ports are 3/8
inch diameter threaded pipe connectors, the valve system outlet port 20 is a 3/8 inch John Guest
connector and the valve system inlet port 22 is a 5/16 inch John Guest connector. In another
embodiment any of the ports on the valve system 10 could be a variety of other sizes and
connector types depending on the desired application.

In one embodiment, the automatic shutoff valve 24 and the check valve are
contained within the housing 12. The check valve 25 may be a conventional check valve that
prevents fluid flow in one direction. In the illustrated embodiment, the check valve 25 is
positioned near the valve system inlet port 22 to prevent fluid from flowing through the valve
system inlet port 22 to the water treatment system 11. The automatic shutoff valve 24 is
positioned within the housing 12 in fluid communication with the supply water inlet port 14, the
treated water outlet port 18 and the valve system inlet and outlet ports 20, 22. As illustrated in

Fig. 3, the automatic shutoff generally includes a plunger 60 supported within a plunger ring 62.
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The plunger 60 includes a plate 64, having an upper surface 66 and a lower surface 68, and a
base 70 extending from the plate 64. In the illustrated embodiment, the plate 64 is circular in
shape, and the base 70 has a generally cylindrical sidewall 72. The plunger 60 is mounted within
the plunger ring 62 such that it is movable between an open position in which the plate 64 is
shifted toward the upper body member 52 with a gap between the base 70 and the lower body
member, and a closed position in which the base 70 contacts the lower body member 54. In the
open position, the automatic shutoff 24 allows water (or another fluid) to flow from the supply
line, through the gap between the base 70 and the lower body member 54, out the valve system
outlet port 20, through the water treatment system 11, and then back into the valve system
through the valve system inlet port 22, out the treated water outlet port 18 and ultimately out the
treated water faucet 30. In the closed position, the automatic shutoff 24 prevents water (or
another fluid) from entering the valve system 10 by blocking the hole 63 that provides fluid flow
from the supply port 14 into the valve system 10. In one embodiment, the automatic shutoff 24
includes an upper membrane 31 between the plunger 60 and the upper body member 52 and a
lower membrane 33 between the base 70 of the plunger 60 and the lower body member 54. In
this embodiment, the fluid flows between the membranes and the upper 52 and lower 54 body
members, such that the membranes 31, 33 act to seal the plunger 60 from the fluid. As noted
above, the automatic shutoff 24 operates on a pressure differential between the fluid passing
under the plunger and the fluid passing over the plunger. When the faucet 30 is turned off, the
check valve 25 holds pressure within the valve system above the plunger 60, forcing the plunger
60 into the closed position. When the faucet 30 is turned on, the pressure above the plunger 60 is
reduced, such that the plunger 60 moves toward the upper body member 52 and into the open

position, allowing fluid to flow through the valve system 10 and into the water treatment system
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11. As shown in Figs. 3 and 5, when the plunger 60 moves into the open position, fluid flows
from the supply inlet port 14 through the hole 63 defined in the upper surface 65 of the lower
body member 54, and into the trough 67, which is in fluid communication with the water
treatment system outlet port 22. As the fluid flows through the hole 63, it engages the lower
membrane 33, which pushes the plunger 60 into the open position. In the illustrated
embodiment, the pressure differential required to open and close the plunger 60 may be varied as
desired by changing the relative diameters of the plate 64 and the base 70. In an alternative
embodiment, a different automatic shutoff system may be used for controlling the fluid flow into
and out of the valve system 10.

In one embodiment, the automatic shutoff 24 includes a system for preventing the
plunger 60 from “chatter.” Chatter may arise in situations where the pressure above or below the
plunger 60 changes slowly, such that the pressure remains for a period of time at about the level
that will move the plunger 60 to the open position. This causes the plunger 60 to make sudden
movements back and forth between the open and closed position, which can be loud and
irritating and can cause the faucet 30 to drip. In the case of the present invention, a chatter
situation can be created when the faucet 30 is closed, as the pressure gradually builds up on the
upper surface of the plunger 60. In order to prevent chatter, the valve system 10 may include a
device for mechanically holding the plunger 60 in the closed position until a significant amount
of pressure is introduced to move it to the open position. As shown in Figs. 3 and 4, in the
illustrated embodiment, the valve system 10 includes a series of pins 76 containing spring loaded
balls 78 that extend through holes 84 in the plunger ring 62 and fit into detents 86 in the sidewall
72 of the plunger base 70. As shown in Fig. 4, the detents 86 may have a ramped surface that

biases the plunger 60 in the closed position. In this embodiment, the force on the base 70 of the
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plunger must overcome the force of the pressure on the plate 64, as well as the force of the spring
loaded balls 78, before the plunger 60 will move to the open position. In an alternative
embodiment, a different mechanical or electro-mechanical device may be used to bias the
plunger 60 in either the open or closed position.

In one embodiment, the present invention additionally includes a flow controller
90 for limiting the flow of fluid entering the valve system 10, and, ultimately, for limiting the
flow of fluid entering the water treatment system 11. This can ensure that the water treatment
system 11 is operating to treat a desired amount of fluid — or no more than a maximum amount
of fluid — at any given time. In one embodiment, the flow controller 90 is a flexible ring of
material positioned proximate to the supply water inlet port 14. Other types of known flow
controllers may otherwise be used.

In another embodiment, shown in the schematic flow diagram in Fig. 6, the valve
system 10 additionally includes a pressure relief mechanism 100 for relieving pressure on the
water treatment system 11 when the automatic shutoff valve 24 is closed. In one embodiment,
the pressure relief system 100 may be a check valve in the valve system 10, positioned between
the water treatment system 11 and the check valve 25 that allows air to exit the system. In
another embodiment, the pressure relief system may be an active system, such as a reservoir that
uses a venturi to actively transfer pressure from the water treatment system 11 into the reservoir
when the automatic shutoff 24 is closed. The pressure relief system 100 allows the water
treatment system 11 to be pressure free at all times when the faucet 30 is closed, which can be
especially helpful because it enables maintenance of the water treatment system 11 without the
need for taking the system 11 off-line. This may be necessary in situations where the automatic

shutoff 24 cannot close fast enough to keep pressure off the water treatment system 11. The
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pressure relief system 100 is not necessary in cases when the automatic shutoff 24 can close fast
enough to prevent such pressure (such as in the first illustrated embodiment).

Alternative embodiments of the valve system are shown in Figs. 7-8 and in Figs.
9-11. These alternative embodiments operate in the same manner and with the same basic
components as in the above described embodiment, except that the alternative embodiments
include a switch for locking the valve system closed and a pressure relief system. Figs. 7-8 show
a pivoting switch 102 that engages a pin 104. The pin 104 extends through a hole (not shown) in
the housing 12, and, when closed, it extends through a hole 106 in the plunger base 70 to lock the
plunger 60 in the closed position. Figs. 9-11 show a sliding switch 102’ that includes a pin 104’
that operates in the same manner as the pin 104. The locking mechanism can be used to prevent
the plunger 60 from opening, even when the faucet 30 is turned on. This can prevent unwanted
flow of water from the valve system 10, such as in situations when maintenance is being
performed on the water treatment system 11. Figs. 8 and 11 show a pressure relief system 100
that relieves the pressure in the water treatment system 11 when the faucet 30 is closed.

Although the valve system 10 is described in connection with a water treatment
system 11 that includes one or more filters for treating water, the valve system may be used in
connection with other devices that operate on a supply of fluid, such as a hot water heater or a
water softener. In this application, the valve system 10 can be placed in-line with the device and
can operate to prevent catastrophic failure, such as flooding, in the event that the downstream
device malfunctions and/or leaks.

The above description is that of the current embodiment of the invention. Various
alterations and changes can be made without departing from the spirit and broader aspects of the

invention as defined in the appended claims, which are to be interpreted in accordance with the
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principles of patent law including the doctrine of equivalents. Any reference to claim elements

29 ¢

in the singular, for example, using the articles “a,” “an,” “the” or “said,” is not to be construed as

limiting the element to the singular.
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CLAIMS
WHAT IS CLAIMED IS:
1. A valve system device for connecting a downstream fluid treatment device to a
single line faucet comprising:
5 a housing;
a first inlet port on said housing for receiving supply fluid into the valve system;
a first outlet port on said housing in fluid communication with said first inlet port,
said first outlet port for transmitting fluid out of the valve system to the downstream device;
a second inlet port on said housing for receiving fluid into the valve system from
10 the downstream device;
a second outlet port on said housing for transmitting fluid out of the valve system
to the single-line faucet; and
a shutoff valve in said housing in fluid communication with said first inlet port,
said first outlet port, said second inlet port, and said second outlet port, wherein said shutoff
15  wvalve is capable of being switched between an open position and a closed position, said open
position allowing fluid flow through said first inlet port to said first outlet port, and through said
second inlet port to said second outlet port, said closed position prohibiting fluid flow from said
first inlet port to said second outlet port.
2. The valve system of claim 1 including a check valve in said housing adjacent said
20  second inlet port.
3. The valve system of claim 2 including a pressure relief mechanism between said
check valve and said second inlet port capable of reducing a first pressure within said second

inlet port.

11
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4. The valve system of claim 2 wherein said check valve is capable of allowing fluid
flow from said second inlet port to said second outlet port, and prohibiting fluid flow from said
second outlet port to said second inlet port.

5. The valve system of claim 1 including a plunger in said shutoff valve, said
plunger capable of being switched between a first position and a second position, said first
position allowing fluid flow through said first inlet port to said first outlet port, and through said
second inlet port to said second outlet port, said second position preventing fluid flow from said
first inlet port to said second outlet port, wherein said plunger is in said first position when a
pressure differential between a first pressure within said first inlet port and a second pressure
within said second outlet port is greater than a specified value.

6. The valve system of claim 1 wherein said shutoff valve includes at least one
stabilizing member, said stabilizing member biasing said plunger toward said closed position.

7. The valve system of claim 1 including a switch that prohibits said shutoff valve
from placement in said open position.

8. A valve system comprising:

a housing;

an untreated supply flow path extending into said housing through a first inlet and
out of said housing through a first outlet;

a treated supply flow path extending into said housing through a second inlet and
out of said housing through a second outlet;

a check valve within said housing, wherein said check valve prevents fluid flow

from said housing through said second inlet; and

12
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a shutoff valve within said housing capable of being switched between an open
position and a closed position, said open position allowing fluid flow through said untreated
supply flow path and said treated supply flow path, said closed position prohibiting fluid flow
through said untreated supply flow path.

9. The valve system of claim 8 including a bypass flow path extending into said
housing through said first inlet and out of said housing through a third outlet.

10. The valve system of claim 9 including a pressure relief mechanism within said
housing adjacent said second inlet, wherein said pressure relief mechanism is capable of venting
said supply flow path when said shutoff valve is closed.

11. The valve system of claim 8 including a flow controller that limits the amount of
fluid flow through said untreated supply flow path.

12. The valve system of claim 8 wherein a pressure differential is defined between a
first pressure within said first inlet and a second pressure within said second outlet, said shutoff
valve switched between said open position and said closed position as a function of said pressure
differential.

13. The valve system of claim 8 including a stabilizing member within said shutoff
valve that biases said shutoff valve toward said closed position.

14. A water treatment system comprising:

a water supply;

a water treatment device;

an input device; and

a valve system, including a first inlet port connected to said water supply for

receiving supply fluid into said valve system, a first outlet port connected to said water treatment

13
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device for transmitting fluid out of said valve system to said water treatment device, a second
inlet port connected to said water treatment device for receiving fluid into said valve system
from said water treatment device, a second outlet port connected to said input device for
transmitting fluid out of said valve system to said input device, and a shutoff valve in fluid
communication with said first inlet port, said first outlet port, said second inlet port, and said
second outlet port, wherein said shutoff valve is capable of switching between an open position
and a closed position, said open position allowing fluid flow from said first inlet port to said first
outlet port and from said second inlet port to said second outlet port, said closed position
prohibiting fluid flow from said first inlet port to said first outlet port.

15. The water treatment system of claim 14 wherein said valve system includes a
check valve adjacent said second inlet port.

16. The water treatment system of claim 15 including a pressure relief mechanism
between said check valve and said second inlet port and a first pressure within said second inlet
port, wherein said pressure relief mechanism is capable of reducing said first pressure.

17. The water treatment system of claim 14 including a flow controller adjacent to
said water treatment device that limits the amount of fluid flow into said water treatment device.

18. The water treatment system of claim 14 wherein said shutoff valve includes a
plunger and at least one stabilizing member, said stabilizing member biasing said plunger toward
said closed position.

19. The water treatment system of claim 14 including a first pressure within said first
inlet port, a second pressure within said second outlet port, and a pressure differential between

said first pressure and said second pressure, wherein said shutoff valve is switched to said open

14
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position when said pressure differential is more than a specified value and said shutoff valve is
switched to said closed position when said pressure differential is less than said specified value.
20. The water treatment system of claim 14 wherein the valve system includes a

switch that prohibits said shutoff valve from placement in said open position.
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