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(57) Abstract

A safety valve (1) for retaining liquid in an inverted, liquid-filled canister (5a) inserted within a receptacle (5) having an outlet,
includes a valve (2) having a base (7) and a head (8), a retainer (4) attached to the receptacle, the retainer having a compartment (10)
for receiving the valve base and at least one passage (11) for allowing the liquid to flow through at least one passage when the valve is
disengaged, and a spring (3) positioned within the compartment, telescopically engaging the valve base, for providing a sealing force on the
valve, wherein the valve head engages the outlet of the receptacle for retaining the liquid within the canister when the spring force exceeds
the hydrostatic force of the liquid within the canister and the weight of the valve.
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SAFETY VALVE FOR AN INVERTED LIQUID-FILLED CANISTER

Field of the Invention

This invention relates to the field of safety valves, and more particularly, to a safety
valve for an inverted liquid-filled canister which resists the hydrostatic force of the liquid

and the weight of the valve which seals the liquid within the canister.

Background of the Invention

Recently, cleaning implements, such as mops, have been developed which utilize a
canister attached to a liquid delivery system containing a sprayer nozzle to dispense
cleaning fluid in the vicinity of a disposable pad attached to a cleaning head member.
These devices typically use a removable canister which is inserted in an inverted
orientation within a receptacle attached to the device's handle. However, these canister and
receptacle systems have numerous problems. For example, these canister's typically leak
after loading, particularly during storage. Depending on the amount of leakage, the canister
will either partially or fully dispense the liquid outside of the liquid delivery system. To
prevent leakage, the canister must be removed after each usage of the cleaning implement
and stored in an upright position. For at least these reasons, current canister liquid delivery
systems are inefficient and inconvenient.

Therefore, what is needed is a non-leaking safety valve for an inverted liquid-filled

canister for use in a liquid delivery system.

Summary of the Invention
Accordingly, it is an object of the present invention to provide an improved non-

leaking safety valve for an inverted liquid-filled canister.

It is a further object of the present invention to provide a safety valve for retaining
liquid in an inverted, liquid-filled canister inserted within a receptacle having an outlet,
comprises a valve having a base and a head, a retainer attached to the receptacle, the
retainer having a compartment for receiving the valve base and at least one passage for
allowing the liquid to flow through at least one passage when the valve is disengaged, and a
spring positioned within the compartment, telescopically engaging the valve base, for

providing a sealing force on the valve, wherein the valve head engages the outlet of the
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receptacle for retaining the liquid within the canister when the spring force exceeds the

hydrostatic force of the liquid within the canister and the weight of the valve.

Brief Description of the Drawing

FIG. 1 is a cross sectional view of the preferred safety valve according to the
preferred embodiment of the present invention.
FIG. 2 is a perspective view of the preferred safety valve according to the preferred

embodiment of the present invention

Detailed Description of the Invention

Referring to FIGS. 1 and 2, the preferred safety valve 1 has a valve 2, a spring 3
and a retainer 4 which is attached to a receptacle 5 for retaining the liquid within a liquid-
filled, inverted canister 5a removably inserted within the receptacle 5 which is positioned
within a housing 5b. The receptacle 5 is preferably attached to a liquid delivery system
(not shown) and releases the liquid through an outlet 6 to the liquid delivery system. In
FIG. 1, the canister 5a is shown in the inverted position.

The valve 2 has a valve base 7 and valve head 8 which preferably has four
centering fins 9 for proper alignment of the valve head 8 within the outlet 6 of the
receptacle 5. The valve head is preferably chamfered for providing maximum contact with
the outlet 6 of the receptacle 5.

The retainer 4 has a compartment 10 for receiving the spring 3 and at least one
passage 11 for allowing the liquid to flow from the outlet 6 to the liquid delivery system
when the valve 2 is disengaged, preferably by creating a suction on the valve 2 and
compressing the spring 3. The retainer 4 is preferably attached to the receptacle 5 using a
snap fit by engaging the protrusion 12 of the retainer 4 within groove 13 of the receptacle 5.

The spring 3 telescopically engages the valve base 7 and applies a sealing force on
the valve 2 which is greater than the hydrostatic force of the liquid within the canister ‘5a
and the weight of the valve 2 combined. In this way, the valve 2 prevents the passage of
liquid through the outlet 6 when the system is at rest.

In operation, the retainer 4 is attached to the receptacle 5 using the snap fit. The
force of the spring 3 will cause the valve head 8 to engage the outlet 6. The centering fins 9
will guide the valve head 8 into proper alignment with the outlet 6. At rest, the valve head
8 provides a circumferential seal due to the force of the spring 3 which is greater than the
hydrostatic force of the liquid within the inverted canister Sa and the weight of the valve 2.

In use, a pumping mechanism (not shown) creates a pressure increase within the
canister Sa, relative to the pressure of the liquid in the liquid delivery system, due to

suction. The spring 3 will become compressed, disengaging the seal created by the valve
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head 8, when the force due to suction, the hydrostatic head of the fluid in the liquid filled
canister 5a and the weight of the valve 2 exceeds the force of the spring 3. Upon
compression of the spring 3 and release of the valve head 8 seal, the liquid will flow along
a path 14 from the canister 5a, into the receptacle 5, through the outlet 6, past the valve
head 8 and into the retainer 4. The liquid will then flow along a path 15 through the
passages 11 to the liquid delivery system. When the pressure differential between the
liquid within the canister 5a and the liquid delivery system is eliminated, the vaive 2 will
again provide a circumferential seal within the outlet 6 and prevent undesirable leaking. A
O-ring 16 is positioned within a cavity 17 of the receptacle 5 to prevent leakage between
the receptacle 5 and the liquid-filled canister 5a.

While the embodiment of the invention shown and described is fully capable of
achieving the results desired, it is to be understood that this embodiment has been shown
and described for purposes of illustration only and not for purposes of limitation. Other
variations in the form and details that occur to those skilled in the art and which are within
the spirit and scope of the invention are not specifically addressed. Therefore, the invention

is limited only by the appended claims.
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What is claimed is:

1. A safety valve for retaining liquid in an inverted, liquid-filled canister
inserted within a receptacle having an outlet, characterized by:

a valve having a base and a head;

a retainer attached to the receptacle, said retainer having a compartment for
receiving said valve base and at least one passage for allowing the liquid to flow through
said at least one passage when said valve is disengaged; and

a spring positioned within said compartment, telescopically engaging said
valve base, for providing a sealing force on said valve, wherein said valve head engages the
outlet of the receptacle for retaining the liquid within the canister when said spring force

exceeds the hydrostatic force of the liquid within the canister and the weight of said valve.

2. The safety valve according to any of the preceding claims, wherein said

valve head includes at least two centering fins for aligning said valve head within the outlet.

3. The safety valve according to any of the preceding claims, wherein said

retainer has a protrusion which is snapped into a groove of said receptacle.

4. The safety valve according to any of the preceding claims, wherein said

valve head is chamfered.

5. The safety valve according to any of the preceding claims, further

characterized by an O-ring positioned between said receptacle and the canister.

6. The safety valve according to any of the preceding claims, wherein said

O-ring is positioned within a cavity of said receptacle.

7. The safety valve according to any of the preceding claims, wherein said

valve head is flexible.
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