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REVERSE OSMOSIS FILTRATION SYSTEM

STORAGE TANKS

CROSS-REFERENCE TO RELATED APPLICATION

This application claims the benefit of U.S. Provisional

Patent Application No. 60/711,649 filed August 26, 2005.

BACKGROUND OF THE INVENTION

1 . Field of the Invention

The present invention relates to the field of reverse

osmosis filtration systems.

2 . Prior Art

Reverse osmosis water filtration systems pressurize one

side of an appropriate membrane with source water, causing

the water to slowly pass through the membrane, leaving

impurities therein on the source water side of the membrane

for flushing away by controlled flow of excess source water

past the membrane. The filtered or product water passing

through the membrane is accumulated in a storage tank having

a flexible bladder separating the storage tank into a product

water storage area and a squeeze water area. Normally when

the product water storage tank area defined by the bladder is

filled, the bladder lies flat against the tank wall. Now

when the product water is to be dispensed, squeeze water is

coupled to the region between the bladder and the tank wall.

However, because the bladder is flat against the tank wall,

it takes a moment for the squeeze water to seep between the

bladder and the tank wall. Therefore there is an initial

hesitation in squeeze water flow, and accordingly in product



water pressurization, providing an undesired hesitation and

uncertainty in the initial product water dispensing.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a cross section of a tank assembly in

accordance with a preferred embodiment of the present

invention.

Figure 2 is a view looking directly into the upper shell

22 of the embodiment of Figure 1

Figure 3 is a cross section similar to that of Figure 1 ,

but with the bladder shown in the right side of the Figure.

Figure 4 is a perspective view of the final tank

assembly of the preferred embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reverse osmosis filtration storage tanks having improved

manufacturability and performance are disclosed. As may be

seen in Figure 1 , the storage tanks 20 of the preferred

embodiment are manufactured from upper and lower shells 22

and 24, with the lower shell 24 having a hollow circular base

26 for support of the finished tank 20 on a flat surface.

Figure 1 , being a cross-section of the tank, shows the ribs

or protrusions 28 and 30 in the upper and lower tank shells

22 and 24, respectively. These ribs are rib-like protrusions

integrally molded on the inside surface of the tank shells,

the function of which shall be subsequently described.

Figure 2 is a view looking into the upper shell 22 providing

a face view of the ribs.



Also shown in Figure 1 is a top member 32 providing a

central opening 34 for product water into and out of a

bladder that will be placed within the tank, and a plurality

of peripheral openings 36 for squeeze water to selectively

pressurize the product water for dispensing purposes. In the

preferred embodiment, the two tank shells 22 and 24 are spin

welded together to provide a strong and permanent joining of

the two members to define a substantially spherical inner

surface interrupted primarily by the ribs just described.

Now referring to Figure 3, the left side of the Figure

shows the same cross-section as Figure 1 , with the right side

of the Figure showing the cross-section of the tank after

bladder 38 has been installed. Bladder 38 is preferably a

spherical blow molded bladder of any flexible material

conventionally used for reverse osmosis filtration storage

tank bladders, and has a neck that fits over downward

protrusion 40 of member 32 and is sealed with respect

thereto. As may be seen in the lower part of Figure 3 , ribs

30 locally hold the bladder away from the wall of shell 24,

with ribs 28 shown in Figure 1 doing the same with respect to

shell 22 at other positions around the inner periphery of the

shell. In that regard, the relative angular orientation of

the two shell 22 and 24 is not relevant, and need not be

controlled.

A perspective view of the finished assembly of the

preferred embodiment may be seen in Figure 4 . As shown

therein, in the preferred embodiment the top 42 of the upper

shell 22 has a bayonet-type connector 44 which will fasten

the top 42 of the tank to the rest of the reverse osmosis

filtration system assembly, with an )-ring in 0-ring groove

46 (see Figures 1 and 2 ) sealing the product water connection

and an 0-ring fitting within the inner periphery of the top



42 sealing against that inner periphery to prevent leakage

against squeeze water, particularly when pressurized.

In operation, during filtration, the squeeze water

region between the bladder 38 and the inner periphery of the

tank 20 is vented to drain so that the product water passing

through the reverse osmosis membrane will accumulate in the

interior of the bladder. Thus the bladder will essentially

inflate with product water, displacing most of the squeeze

water out to drain. However the ribs 28 and 30 on the inner

periphery of the tank hold the bladder locally away from the

inner wall of the tank to leave flow passages through ports

36 to these regions around the ribs. Consequently when the

bladder is full and the system shuts off, these flow passages

at each side of the ribs will remain. Now when product water

is called for, such as by the opening of a faucet or the

turning on of an ice maker valve, and the system pressurizes

the squeeze water, the squeeze water is free to flow into the

region between the bladder 38 and the inner periphery of the

tank, pressurizing the product water substantially

immediately for dispensing purposes. Consequently, the tank

of the present invention is easily injected molded and spin

welded and has the further advantage of eliminating the

hesitation and uncertainty in the initial dispensing of

product water from a full storage tank.

In the preferred embodiment, ribs are disposed on the

interior surface of the tank to define flow paths for the

initial inflow of squeeze water. Alternatively, similar

depressions could be used in the tank wall, but are not

preferred, as they weaken the tank, requiring a somewhat

thicker average wall thickness for the tank, adding expense.

As further alternatives, however, the ribs do not need to run

throughout the inners surfaces of the tank, or be



circumferentially oriented, but at least should emanate from

the squeeze water connection to the tank. Each "rib" also

could be in the form of two raised areas adjacent each other,

thereby defining another squeeze water flow path between the

raised areas. Similarly, the tank shells may define an

interior other than spherical, and/or may be assembled other

than by spin welding, though spin welding is preferred as

providing a very inexpensive manufacturing technique that

provides a weld strength substantially as strong as the

molded material itself.

Thus while certain preferred embodiments of the present

invention have been disclosed and described herein for

purposes of illustration and not for purposes of limitation,

it will be understood by those skilled in the art that

various changes in form and detail may be made therein

without departing from the spirit and scope of the invention.



CLAIMS

What is claimed is:

1 . A reverse osmosis product water storage tank

comprising:

first and second molded shells coupled together to form

an enclosure;

a bladder within the enclosure and coupled to separate

product water from squeeze water within the enclosure;

a first port through a wall of the enclosure to provide

water access to the product water side of the bladder;

a second port through a wall of the enclosure to provide

squeeze water access to the squeeze water side of the

bladder;

inner surfaces of the enclosure having a topography

configured to define a plurality of channels between the

inner surfaces of the enclosure and the bladder when the

bladder is full of product water for accommodating squeeze

water flow into the enclosure between the enclosure and the

bladder when the bladder is full of product water.

2 . The tank of claim 1 wherein the plurality of

channels emanates from the vicinity of the second port.

3. The tank of claim 1 wherein the topography is

comprised of a plurality or ribs molded into the inner

surfaces of the first and second molded shells.

4 . The tank of claim 1 wherein the first and second

molded shells define a substantially spherical enclosure.

5. The tank of claim 4 wherein the first and second

molded shells are spin welded together.



6. The tank of claim 1 wherein the first and second

ports are concentric ports .

7 . The tank of claim 6 wherein the first molded shell

has an opening with an insert therein defining a central

conduit for product water and at least one passage adjacent

the central conduit for squeeze water, the bladder being

coupled to the central conduit.

8. A reverse osmosis product water storage tank

comprising:

first and second molded shells coupled together in a

plane to form an enclosure, the shells having a common axis

perpendicular to the plane;

a bladder within the enclosure and coupled to separate

product water from squeeze water;

an opening in the first molded shell substantially on

its axis with an insert therein defining a central conduit

for product water and at least one passage adjacent the

central conduit for squeeze water, the bladder being coupled

to the central conduit;

inner surfaces of the enclosure having a topography

configured to define a plurality of channels between the

inner surfaces of the enclosure and the bladder when the

bladder is full of product water for accommodating squeeze

water flow into the enclosure between the enclosure and the

bladder when the bladder is full of product water.

9 . The tank of claim 8 wherein the plurality of

channels emanate from the vicinity of the opening in the

first molded shell.



10. The tank of claim 8 wherein the topography is

comprised of a plurality or ribs molded into the inner

surfaces of the first and second molded shells.

11. The tank of claim 8 wherein the first and second

molded shells define a substantially spherical enclosure.

12 . The tank of claim 8 wherein the first and second

molded shells are spin welded together.

13 . A reverse osmosis product water storage tank

comprising:

first and second molded shells spin welded together in a

plane to form a spherical enclosure, the shells having a

common axis perpendicular to the plane;

a bladder within the enclosure and coupled to separate

product water from squeeze water;

an opening in the first molded shell substantially on

its axis with an insert therein defining a central conduit

for product water and at least one passage adjacent the

central conduit for squeeze water, the bladder being coupled

to the central conduit;

inner surfaces of the enclosure having a topography

configured to define a plurality of channels between the

inner surfaces of the enclosure and the bladder when the

bladder is full of product water for accommodating squeeze

water flow into the enclosure between the enclosure and the

bladder when the bladder is full of product water.

14. The tank of claim 13 wherein the plurality of

channels emanate from the vicinity of the opening in the

first molded shell .



15. The tank of claim 13 wherein the topography is

comprised of a plurality or ribs molded into the inner

surfaces of the first and second molded shells .

16. A reverse osmosis product water storage tank

comprising:

first and second molded shells spin welded together in a

plane to form a spherical enclosure, the shells having a

common axis perpendicular to the plane;

a bladder within the enclosure and coupled to separate

product water from squeeze water;

an opening in the first molded shell substantially on

its axis with an insert therein defining a central conduit

for product water and at least one passage adjacent the

central conduit for squeeze water, the bladder being coupled

to the central conduit;

inner surfaces of the enclosure having a plurality or

ribs molded into the inner surfaces of the first and second

molded shells emanating from the vicinity of the opening in

the first molded shell to define a plurality of channels

between the inner surfaces of the enclosure and the bladder

when the bladder is full of product water for accommodating

squeeze water flow into the enclosure between the enclosure

and the bladder when the bladder is full of product water.
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