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Navy Case No. 76584 

SELF-SEALING MIXING VALVE 

STATEMENT OF GOVERNMENT INTEREST 

The invention described herein may be manufactured and used 

by or for the Government of the United States of America for 

governmental purposes without the payment of any royalties 

thereon or therefor. 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

The present invention relates to mixing valves and more 

particularly to self-sealing mixing valves for mixing a polymer 

with water as it is being dispensed.  The self-sealing valve has 

a spring-loaded piston through which water passes.  The spring- 

load on the piston seals- the polymer inlet.  When the polymer is 

pressurized to commence flow, the pressure of the polymer against 

the piston valve overcomes the spring-load and opens the polymer 

inlet, allowing the polymer to flow into the valve and mix with 

the water flowing through the piston.  When the polymer flow is 

shut off and the pressure decreased, the spring-loaded piston 

closes off the polymer inlet. Any polymer remaining in the valve 
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body is sealed off from contact with water, thus preventing 

clogging of the valve. 

(2) Description of the Prior Art 

In a system for reducing drag on an underwater vehicle, 

polymer is ejected near the forward end of the vehicle.  The 

polymer is normally stored in a highly concentrated state and is 

mixed with water in a mixing valve prior to being ejected.  Prior 

art mixing valves typically consist of a circumferential slot 

surrounding a venturi tube.  Water is passed through the venturi 

tube and polymer is injected into the slot.  The turbulence of 

the water as it leaves the tube serves to mix the water with the 

surrounding polymer forming a slurry.  The slurry is then ejected 

around the nose of the vehicle. 

One problem with prior art valves is that residual polymer 

remains in the valve when the polymer flow is shut off.  The 

residual polymer tends to harden when exposed to water such that 

the circumferential slot' in the valve becomes clogged.  Some 

prior art valves are designed to be disassembled such that the 

residual polymer can be cleaned from the valve.  However, these 

valves must be disassembled and cleaned after each use. 

Another problem with the design of prior art valves is that 

the size of the circumferential slot is fixed.  In experiments to 

determine maximum drag reduction, various polymers and various 

mixes of polymer and water are tried.  The size of the 
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circumferential slot determines the amount of polymer mixed with 

the water.  In order to vary the size of the slot in a series of 

experiments using prior art valves, the valve must be removed 

from the vehicle and replaced with a valve having the correct 

slot size. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general purpose and object of the 

present invention to provide a self-sealing mixing valve that 

prevents clogging caused by hardening of residual polymer in the 

valve and eliminates the need to clean the valve after each use. 

It is a further object that the valve have an adjustable 

circumferential slot size for testing various polymer mixes. 

These objects are accomplished with the present invention by 

providing a venturi type mixing valve used for mixing polymer and 

water in a slurry.  The valve is designed with a slidable hollow 

piston to provide a seal between the polymer and the water when 

the polymer flow is stopped.  The hollow piston is spring-loaded 

with the downstream end of the piston forming a seal against the 

throat of the venturi tube.  A circumferential slot surrounds the 

downstream end' of the piston.  Water flows through the piston and 

into the venturi tube.  When polymer flow is started, the 

pressurized polymer enters into the slot and pushes against the 

piston.  The piston moves away from the throat end of the venturi 
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tube allowing the polymer to pass through the slot, enter the 

tube and mix with the water. An adjustable stop limits the 

travel of the tube and controls the size of the slot opening. 

When polymer flow is stopped, the spring-load on the piston seals 

the piston against the throat, sealing off the circumferential 

slot from the venturi tube.  Polymer remaining in the 

circumferential slot is sealed off from contact with water, thus 

preventing clogging of the valve.  Any polymer remaining 

downstream of the throat is mixed with the water and washed from 

the valve. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the invention and many of 

the attendant advantages thereto will be readily appreciated as 

the same becomes better understood by reference to the following 

detailed description when considered in conjunction with the 

accompanying drawings wherein corresponding reference characters 

indicate corresponding parts throughout the several views of the 

drawings and wherein: 

FIG. 1 shows a sectional view of a self-sealing mixing valve 

in the sealed position; and 

FIG. 2 shows a sectional view of a self-sealing mixing valve 

in the open position. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to FIG. 1, there is shown in cross section a 

self-sealing mixing valve 10 having a hollow piston 12 within 

cylindrical valve body 14 and a polymer inlet conduit 16 

connected to a circumferential slot 18 surrounding downstream end 

20 of hollow piston 12.  Piston 12 is an open, hollow cylinder, 

slidably mounted within and along the axis of valve body 14. 

Spring 22 surrounds piston 12 and biases downstream end 20 

against throat portion 24 of valve body 14.  First o-ring 26 

surrounds downstream end 20 and forms a seal between piston 12 

and throat portion 24.  Second o-rings 28 provide circumferential 

sealing between piston 12 and body 14. 

Referring now to FIG. 2, valve 10 is shown in an open 

position.  When pressure is applied to start polymer flow from a 

reservoir (not shown) through conduit 16 and into slot 18, the 

polymer pushes against downstream end 20, forcing piston 12 away 

from throat portion 24.  Tube 12 is stopped against shoulder 

piece 30.  Shoulder piece 30 is threaded into valve body 14. 

Polymer flows from slot 18, through opening 32 between downstream 

end 20 and throat portion 24 and out through downstream casing 34 

of valve 10.  Water flows through piston 12 into casing 34. 

Casing 34 is in the shape of a venturi so as to create turbulent 

flow within casing 34.  The turbulent flow within casing 34 

causes mixing of the polymer and water.  The size of opening 32 
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can be adjusted by threading shoulder piece 30 further into or 

out of body 14 to change the travel distance of piston 12 within 

body 14.  When the polymer flow is stopped and the polymer no 

longer exerts pressure against downstream end 20, spring 22 again 

forces piston 12 against throat portion 24, closing opening 32 as 

shown in FIG. 1. 

The self-sealing valve of the present invention has many 

advantages over the prior art.  Polymer remaining within slot 18 

when flow is stopped is sealed from contact with water by first 

o-ring 26.  Any polymer remaining within casing 34 is mixed with 

the water and exits valve 10.  The lack of polymer in contact 

with water within valve 10 prevents valve 10 from becoming 

clogged.  Further, the easy adjustment of the size of opening 32 

by threading shoulder piece 30 into or out of valve body 14 

allows testing of various polymers, polymer flow rates and mixing 

ratios without time consuming changing of separate valves and 

without having a large inventory of valves on hand. 

What has thus been described is a self-sealing venturi type 

mixing valve for mixing a polymer with water as it is being 

dispensed.  When polymer flow is stopped, the valve provides a 

positive seal between the polymer and the water to prevent 

clogging of the valve.  Water passes through a hollow piston 

slidably mounted within the valve and into a casing formed in the 

shape of a venturi tube.  The piston is spring-loaded such that a 
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downstream end of the piston seals against the valve body at the 

throat of the venturi tube.  Polymer is injected into the valve 

through a conduit leading to a circumferential slot surrounding 

the downstream end of the piston.  When the polymer is not 

pressurized, the seal between the piston and the body prevents 

the polymer from entering the venturi tube.  When the polymer is 

pressurized, the polymer pushes against the downstream end of the 

piston.  The piston moves against the spring bias and away from 

the throat.  The piston movement away from the throat opens the 

circumferential slot to the venturi tube allowing polymer to flow 

into the tube and mix with the water flowing through the piston 

into the tube.  The distance the piston moves away from the body 

is controlled by a stop which can be adjusted so as to adjust the 

size of the opening between the slot and the throat.  When the 

polymer flow is shut off, the spring-loaded piston once more 

seals against the throat, closing off the circumferential slot. 

Any polymer remaining in' the slot is sealed off from contact with 

water, thus preventing clogging of the valve. 

Obviously many modifications and variations of the present 

invention may become apparent in light of the above teachings. 

For example, the valve can be used for mixing of other materials 

besides water and polymer, such as mixing of a two part epoxy. 

The shape of the flow passages in the valve body, piston and 

venturi tube casing can be changed to suit the materials used. 
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The movement of the piston away from the throat can also be 

controlled by a trigger mechanism, such that an operator can 

manually cut off the polymer flow. 

In light of the above, it is therefore understood that 

the invention may be 

practiced otherwise than as specifically described. 
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3 SELF-SEALING MIXING VALVE 
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5 ABSTRACT OF THE DISCLOSURE 

6 A self-sealing venturi type mixing valve for mixing a 

7 polymer with water as it is being dispensed.  A hollow piston is 

slidably mounted in the valve body.  Water flows through the 

9 piston and into a venturi tube causing the water flow to become 

10 turbulent.  A circumferential slot connected to a polymer 

11 reservoir surrounds the downstream end of the piston.  The piston 

12 is spring-loaded within the valve such that its downstream end 

13 seals against the portion of the valve body forming the throat of 

14 the venturi tube, also sealing the slot from the venturi tube 

15 When polymer flow is started, the pressure of the polymer pushes 

16 the piston away from the throat, allowing polymer to flow into 

17 the tube and mix with the water.  When the polymer flow is shut 

18 off, the spring-loaded piston closes off the slot.  Any polymer 

19 remaining in the slot is sealed off from contact with water, thus 

20 preventing clogging of the valve.  The travel of the piston, and 

21 thus the size of the slot opening, can be changed by adjusting 

22 the location of the piston stop. 
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