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This NASA Tech Brief is issued by the Technology Utilization Division to acquaint 
industry with the technical content of an innovation derived from the space program. 

Sensitive Low-Pressure Relief Valve Has Positive Seating Against Leakage 
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The problem: Providing a sensitive, leakproof, low-
pressure relief valve for helium gas in cryogenic 
systems. 

The solution: A lightweight pilot-operated relief 
valve with only two metal-to-metal seats to minimize 
external leakage. 

How it's done: In the normal position of the 
valve the main poppet is seated on the body by means 
of the control spring and the force resulting from the

pressure in the control cavity acting on the control 
diaphragm. The effective area of this diaphragm is 
greater than the body seating area, so that as long 
as the pressure in the control cavity equals the inlet 
pressure, the net force holds the main poppet closed. 
The pressure to the control cavity is supplied from the 
inlet pressure through the reference cavity and pilot 
cavity. 

As the inlet pressure increases, a force is applied to 
the pilot poppet by the pilot diaphragm. The pilot 

(continued overleaf) 

This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States Govern-
ment, nor NASA, nor any person acting on behalf of NASA: A. Makes 
any warranty or representation, express or implied, with respect to the 
accuracy, completeness, or usefulness of the information contained in

this document, or that the use of any information, apparatus, method, 
or process disclosed in this document may not infringe privately-owned 
rights; or B. Assumes any liabilities with respect to the use of, or for 
damages resulting from the use of, any information, apparatus, method, 
or process disclosed in this document.



poppet is held on its seat by the reference spring. 
When the force, due to increasing pressure, applied by 
the pilot diaphragm exceeds the reference spring force, 
the pilot poppet is removed from its normal seat to its 
shuttled seat. With the pilot poppet in its shuttled 
position, the pressure in the reference cavity is sealed 
and the control cavity is vented through the pilot 
cavity to the atmosphere. The bleeding down of the 
control cavity reduces the pressure acting on the con-
trol diaphragm and results in a reduction of the force 
holding the main poppet on the body seat. When the 
force holding the main poppet on its seat is less than 
the force resulting from the inlet pressure, the main 
poppet lifts from the seat and excessive inlet pressure 
is bled from the relief vent. The main poppet will 
remain open to relieve the gas pressure until the inlet 
pressure decreases to the point where the reference 
spring force exceeds the pilot diaphragm force. At 
this pressure the pilot poppet returns to its normal 
position. Inlet pressure is now ported through the ref-
erence cavity and pilot cavity into the control cavity. 
The pressure acting on the control diaphragm then 
closes the main poppet and stops the relieving action.

The principal advantage of this design lies in the 
fact that the pilot poppet is unaffected by variations 
in control pressures in the pilot cavity. Thus the pilot 
action reflects only inlet pressure characteristics and 
results in a more accurate sensing of inlet pressure 
conditions. 

Note: 
Inquiries concerning this innovation may be 

directed to:
Technology Utilization Officer 
Western Operations Office 
150 Pico Boulevard 
Santa Monica, California, 90406 
Reference: B64-10278 

Patent status: NASA encourages commercial use 
of this innovation. No patent action is contemplated. 

Source: North American Aviation Co.

under contract to Western Operations Office 
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