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(57) Abréegée/Abstract:

A flow meter trap primer valve assembly for regulating flow Includes an inlet for receliving water from a supply, a check valve
mounted within an adaptor having an elongate bore forming a jet, and the check valve includes a piston mounted within a
cartridge. A biasing element normally urges the piston against a trap seat.
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Abstract
A flow meter trap primer valve assembly for regulating flow includes an inlet for
receiving water from a supply, a check valve mounted within an adaptor having an
5 elongate bore forming a jet, and the check valve includes a piston mounted within a

cartridge. A biasing element normally urges the piston against a trap seat.
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FLOW-THROUGH TRAP PRIMER VALVE ASSEMBLY

Background and Summary of the Invention

Municipal and plumbing and sanitary codes mandate that waste water be
delivered automatically to sewer line water traps, and trap primer valves have
conventionally been employed to provide a fresh water barrier in the trap of a sewer line
to inhibit reverse migration of odors from the sewer line to a dwelling. In that connection,
the present invention relates to a trap primer valve assembly of the flow-through type
which is provided with a flow regulator operable for automatically metering water to a
trap. The present invention is directed to an improved flow-through trap primer valve
assembly which incorporates a flow regulator operable for metering liquid from a supply,
such as the water main of a building, or residence, apartment, restaurant, etc., to the
trap of the building.

Accordingly, there is provided a flow meter trap primer valve assembly for
regulating water flow comprising: an inlet for receiving water from a supply; a check
valve mounted within an adaptor having an elongate bore forming a jet; the check vaive
including a piston mounted within a cartridge which includes an annular rim having an
interior annular surface wherein a plurality of spaced-apart upright elements project

from the annular rim; and a biasing element for normally urging the piston against a trap

seat.

The valve assembly operates from an initially closed position to variable open
positions actuated from the flow from the main, and includes a check valve utilizing a
piston mounted inside a cartridge. The idea is that during even relatively low flow rates,

for example in the range of at least about one-half gallon per minute, as when a faucet
1
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is turned on, the piston will be raised a predetermined amount, say 3/16 of an inch, to

permit flow of water to a jet for dispensing the liquid to an outlet directed to the trap,

thereby to replenish the trap with fresh water.

The check valve of the present invention is mounted within a cartridge which In
turn is mounted in a housing, which may be constructed in the T-shaped configuration,

with inlet and outlet flow-through ports, as well as a port including a jet for dispensing

water to the sewer line trap. The check valve includes a piston normally biased
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downwardly by a spring so that the head of the piston engages and thereby seals the

inlet of the jet, so that no water flows into the jet. Upon an increase in demand of water,
as when a faucet is actuated, the flow engages the piston to elevate it enabling water
not only to pass to the faucet, but also to permit a metered amount of water to be
dispensed to the jet and downwardly to the trap.

The piston is mounted for reciprocal movement in a cartridge-like device, which
includes elongate sides formed of spaced-apart, upwardly extending elements. This
construction facilitates flow of water upwardly from the inlet through the spaces existing
between the elements when the water flow pushes the piston upwardly. The pressure
exerted by the spring against the piston may be selectively adjusted, depending upon
conditions andl need, by a primer cap mounted on top of the housing of the trap primer
valve assembly. The primer cap can be adjusted to engage a smaller, conical cap which
partially houses the spring.

As the primer cap is adjusted upwardly or downwardly, the spring will
correspondingly exert more or less pressure on the piston head, thereby requiring more
or less water flow to engage the piston head to lift it off and upwardly from its sealed
position when it engages the opening of the jet that is directed to the trap. This
adjustability feature of the present invention enables “fine tuning” to select the amount
of water delivered to the jet, and ultimately, to the sewer line trap. The piston enables

this fine tuning because it can readily slide upwardly and downwardly along the inner

surface of the upstanding elements of the cartridge and be guidead thereby.
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Brief Description of the Drawings

Fig. 1 is a cross-sectional view of the housing of the trap primer valve of the
present invention and illustrates the check valve in its assembled configuration with the
piston of the check valve engaging and sealing the inlet to the jet which leads to the trap
in the sewer (not shown);

Fig. 2 is an exploded view of the components of the trap primer valve, and
illustrates their positioning relative to each other with the components of the check valve
being shown to the right in the view;

Fig. 3 is an enlarged view of the trap primer valve, shown in perspective; and

Fig. 4 i_s a cross-sectional view, similar to that shown in Fig. 1 illustrating water
flow lines and how the flow of water from a source or main (not shown) is directed to lift
the piston of the check valve upwardly, thereby opening the inlet to the jet to permit
water to flow thereinto, with water also being directed through the cartridge to the outlet

that leads to a faucet which has been opened.

Detailed Description of the Preferred Embodiment
As stated at the outset, the present invention is directed to an improved flow-
through trap primer valve assembly which includes a flow regulator utilizing a check
valve operable for metering liquid from a supply or a water main in a building, such as a
residence, apartment, restaurant, etc., to the trap of the building. The flow regulator

operates or is actuated from the flow from the main, and includes a check valve utilizing
a piston mounted inside a cartridge. The idea is that during flow rates which can be
even relatively low, i.e., in the range of one-half gallon per minute, as when a faucet is

turned on, the piston will be raised a predetermined amount, say 3/16 of an inch, to

3



10

15

20

CA 02762879 2011-12-30

permit flow of water to a jet for dispensing of the liquid to an outlet directed to the trap,
thereby to replenish the trap with fresh water.

As shown in Fig. 1 of the drawings, a trap primer valve assembly in accordance
with the present invention is generally indicated at 10, and may include a T-shaped
housing 12, having a threaded inlet and outlet extensions, indicated at 14, 16,
respectively, for connection to suitable inlet and outlet piping, respectively. The inlet Is
adapted for connection to the main water supply, and the outlet to the faucets, etc in the
building. A bottom extension 18 is directed for connection to piping leading to the trap
and the sewer system. The flow regulator includes a check valve assembly, generally
indicated at 20. which is mounted within a check valve adapter 22, secured to the
housing. In turn, a primer trap seat 24 is mounted within the check valve adapter, and is
provided with an elongate bore forming a jet 26, extending to jet outlet 26a, which
extends to the sewer and trap (not shown).

A primer cap 28 is suitably threadedly mounted on top of the trap primer
assembly and is selectively adjustable for maintaining the check valve assembly in a
normally closed or inoperable position as will be described. An exploded view of the trap
primer assembly is shown in Fig. 2; specifically, primer cap 28 is shown to the right on
top, and the components of check valve assembly 20 are longitudinally aligned below,
arranged in the order in which they would be assembled. A conical cap 30 receives a
biasing element such as a coil spring 32, and a piston, generally indicated at 34, Is
mounted so that its shaft 36a is axially inserted in the spring. The spring is dimensioned

so that its lower end engages the top surface of piston head 36b, which includes an

annular groove for receiving an O-ring 38.
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The piston is slidably inserted in rim 40, from which extend radially-spaced apart,

upwardly projecting elements 40a, the tops of which extend into conical cap 30. An O-
ring 42 is seated against the flange of a base 44, and engages the bottom portion of rim
40. The arrangement of cap 30, rim 40, elements 40a, and base 44 may be thought of
as a cartridge, holding piston 34 and associated spring 32. In Figs. 1 and 2, it can be
seen that the bottom of piston head 36b normally engages top face 24a of trap seat 24.
The entirety of check valve 20 is essentially contained within bore 22a of check valve
adapter 22, and this configuration is shown in the assembled configurations of Figs. 1,
3, and 4. As also shown therein, annular bottom end 22b of check valve adapter 22
engages and is seated against an upper, annular surface 13 of housing 12.

The check valve adapter also includes radially disposed, spaced apart ports 22c,
and spaced-apart O-ring grooves 23 each receive an O-ring 25 (see Figs. 1 and 3). An
O-ring 46 is mounted on trap seat 24 by encircling upper portion 24a and seats against
annular surface 24b of the trap seat, as can be seen in Figs. 1 and 2. Finally it will be
noted that another O-ring, indicated at 48 is provided in annular groove 25 of the lower
portion of the trap seat, for sealing against the inner bore of the housing, again as

shown in Figs. 1 and 3.
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Operation of the Trap Primer Assembly

Operation of the assembly as above described, directed to a flow-through trap
primer assembly incorporating a flow regulator which utilizes a check valve operable for
metering water to the trap of a system will now be explained. The sequence'of how the
invention operates can be first appreciated by viewing Fig. 1, where the trap primer
valve assembly is in its static, non-operating condition where no faucet in the building
has been actuated to permit any significant flow, meaning that there is insufficient flow
from the main through the inlet indicated at 14 for direction to outlet 16 to raise piston 34
from its seated position.

In this state, the check valve is oriented so that bottom surface 36¢ of piston 34
engages and is urged against top surface 24a of the trap seat by action of spring 36, to
thereby seal the system. Because there is no call for water from a faucet or other
demand in the building sufficient to override the downward force of spring 32, the spring
force is sufficient to maintain a seal.

If. however, as shown in Fig. 4, demand for water is called for by turning on a

faucet in the delivery system (not shown), water flow will begin, as shown by the flow

lines, from inlet 14. Once demand for water establishes a certain flow rate, the water will
exert sufficient force against bottom surface 36¢ of piston 34 to raise it upwardly to
overcome the downward exerting force of spring 32. The piston will rise upwardly, the
extent depending on the flow rate, thereby opening the check valve.

The piston head will slide upwardly, with its sides initially siiding along the inner

annular surface of rim 40, and then further upwardly guided by and along the insides of

projecting elements 40a. As the piston rises, it enables the majority of the water flow to
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pass upwardly through an annular region extant between the inner annular region

between base 44 and O-ring 46, as shown, then through the opening in rim 40 and the
openings between elements 40a for delivery downstream to outlet 16, as shown by the
flow lines. Water will also concurrently be metered to bore 26 and jet 26a, for delivery to
the trap of the sewer.

It can be seen that with the arrangement of the present invention, the check
valve permits relatively low flow rates to open the valve so that water may‘ be metered to
the trap of an outlet or sewer line. Flow regulation can be selectively achieved, and
water savings realized by adjusting the check valve to permit a desired amount of water

to be directed to replenish the amount desired to be maintained in the trap.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A flow meter trap primer valve assembly for regulating water flow
comprising:

an inlet for receiving water from a supply;

a check valve mounted within an adaptor having an elongate bore forming a jet;

the check valve including a piston mounted within a cartridge which includes an
annular rim having an interior annular surface wherein a plurality of spaced-apart
upright elements project from the annular rim; and

a biasing element for normally urging the piston against a trap seat.

2. The flow meter trap primer valve assembly of claim 1 wherein the piston is

dimensioned for sliding along the annular interior surface of the annular rim when water

from the supply is introduced into the inlet.

3. The flow meter trap primer valve assembly of claim 2 wherein the piston is

slidable upwardly along the interior annular surface of the annular rim to permit water

from the supply to be directed to the jet.

4. The flow meter trap primer valve assembly of claim 3 wherein the piston

and the jet are aligned along a common axis.
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FIG. 2
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