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relates to a safety valve and, more particularly, to a pressure relief safety valve having a
housing, a movable element for a spool or the like disposed within the housing, a sealing
element for the movable element, and a valve seat and a fluid passage in the housing in which
the sealing element sealingly engages the valve seat. Safety valves are widely used to prevent
undesired overpressure in vessels and pipes. Such safety valves are equipped with a spring
normally forcing the movable element away from a valve seat to close the valve, and also with
a compressed spring or other mechanism for generating a force to overcome the normal spring
bias and move the movable element to a position in which it permits fluid to flow into the
vessel or pipe. Safety valves have proven quite satisfactory in operation, but if one of the
springs fails, as by the spring material becoming too weak or brittle, the movable element may
not open in time to permit fluid flow and thereby avoid an accident. Attempts have been made
to provide a safety valve assembly in which the safety valve is self-opening and self-closing,
i.e., the safety valve automatically opens in the event of a spring failure, and automatically
closes in the absence of any spring bias to ensure that the valve returns to the closed position
even after repeated opening and closing operations. Some safety valves have the spring
disposed in a chamber having a fluid pressure-operated piston which is connected to the
movable element to open and close the valve. Examples of this type of valve are shown in U.S.
Pat. Nos. 2,775,138; 3,061,063; 3,921,358 and 4,007,949. One type of safety valve that has
provided considerable commercial success is shown in U.S. Pat. No. 3,905,476 to Heintz and
assigned to the assignee of the present application. The '476 safety valve includes a housing, a
valve element having a movable spool carried in a chamber of the housing, and a spring urging
the spool to close the valve. A flexible diaphragm is in the chamber and has an axial portion
which protrudes into the chamber to define a chamber for the spool.
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