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Rebuilding the Reference Valve 

This procedure describes the process of rebuilding a reference valve using the Waters 
Reference Valve Rebuilding Kit. Note that this kit contains a triangular diaphragm and gasket, 
which may differ from the valve disks or spacers in older reference valves. Old and new parts are 
not interchangeable. Replace older parts with the parts from this kit.  

Parts Required 

The Waters Reference Valve Rebuilding Kit (part number WAT025746) includes the following 
parts: 

Part Number Description Qty 
WAT022521 Valve Button 1 

WAT060484 Diaphragm 1 

WAT022520 Gasket, Ref. Valve 1 

Tools/Materials Required 

• 3/32-inch Allen wrench 
• 7/64-inch Allen wrench 

Procedure 

The procedure to rebuild the reference valve is divided into two sections: 

1. Rebuilding the reference valve 
2. Checking the operation of the reference valve 

Rebuilding the Reference Valve 

Refer to Figure 1 when rebuilding the reference valve. 
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Figure 1 – Rebuilding a Reference Valve 

 
1. Remove the mounting screw and washer from the handle on top of the reference valve and 

lift it off. 
2. Remove the three reference valve block mounting screws using the appropriate Allen wrench 

(either 3/32" or 7/64") and lift the block off. 
3. Remove the valve disk and clean off any foreign material present on the surface of the 

reference valve manifold. 
4. Place the gasket (Part No. WAT022520) over the valve disk positioning pins on top of the 

reference manifold block. Line up the three holes in the gasket with the three screw holes in 
the manifold block. 

5. Place the diaphragm (Part No. WAT060484) over the gasket, with the grooved side of the 
diaphragm facing down against the gasket. 

NOTE:  Do not remove the black Molykote lubricant from the threaded insert. 
6. Remove the threaded insert from the reference valve block by rotating counter-clockwise. 
7. Remove the old valve button from the reference valve block. 
8. Insert the new valve button (Part No. WAT022521) with the flange up. When the button is 

seated properly, it should protrude through the bottom of the reference valve block. 
9. Place the reference valve block on the reference valve manifold and secure with three 

screws. Alternately tighten these screws to ensure that the block is mounted parallel to the 
manifold. Tighten until snug. 

CAUTION:  Excessive tightening of the reference valve mounting screws could result 
in damage to the manifold. 
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10. Replace the threaded insert by screwing it in clockwise until it bottoms. 
11. Position the handle on top of the threaded insert, so that it extends over the front edge of the 

reference valve block. Secure it to the reference valve block with the mounting screw and 
washer. 

Checking the Operation of the Reference Valve 

Check the operation of the reference valve as follows: 

1. Plug the outlet of the pump at the transducer with a compression pin plug. 
2. Remove the reference outlet tube and replace it with a longer length of waste tubing which 

runs into a beaker. 
3. Adjust the transducer output gauge to zero psi at zero flow. 
4. Open the reference valve by positioning the handle to the RIGHT. Set the pressure limit to 

1000 psi over the normal operating pressure and set the pump to a flow of 3 or 4 ml/min. 

5. Observe solvent flowing freely from the waste tube and the pressure reads approximately 0 
psi. If the solvent does not flow freely, repeat steps 10 and 11.   

6. Reduce the flow to .5 – 1 ml/min. 
7. Close the reference valve by positioning the handle to the LEFT and allow the pressure to 

build until the pump shuts down at the high-pressure limit. 
8. Open the reference valve and allow pressure to go to 0, then depress the RESET button. 
9. Close the reference valve and allow pressure to build up until the pump shuts down at the 

high-pressure limit. 
10. With the reference valve still closed, check that no solvent is flowing from the outlet port and 

that the pressure reading remains constant. Release the pressure. 
11. If the reference valve is functioning properly, check the position of the handle. With the 

reference valve closed, the handle should extend over the left front corner of the reference 
valve. If not, remove the mounting screw and correctly position the handle, then replace the 
mounting screw. 

12. Turn the pump off, remove the waste tube, and replace the reference outlet tube. The pump 
is now ready for operation. 
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