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Universal Bellows Joint Restraint Permits Angular and Offset Movement 

Ball Joint

The problem: To design a restraint that will permit 
maximum angular and lateral-offset movement in a 
bellows joint without danger of rupture or pressure 
drop in the line. Restraints using internal cables and 
pressure-compensated devices cause line pressure 
losses and are cumbersome and expensive to fabricate. 

The solution: A universal joint-type restraint that 
employs ball joints to permit freedom of motion of the 
restrained members both as to angulation and offset. 

How it's done: The restraint operates by means of 
swing beams that are mounted on pipe joint couplings 
in such a way that they are free to turn through ap-
preciable arcs, each end free to move orthogonally

with respect to the other. The beams are joined by 
four tie rods that mate with them by means of ball 
joints. 

Notes: 
I. By using longer tie rods, the joint could accom-

modate two bellows joined by a center tube. 

2. In angular motion of the bellows the center point 
may occur at any point between the sets of swing 
beams. 

3. This restraint could be used in high-pressure and 
high-temperature applications in refineries, steam 
plants, or stationary powerplants.

(continued overical) 

This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States 
Government nor any person acting on behalf of the United States

Government assumes any liability resulting from the use of the 
information contained in this document, or warrants that such use 
will be free from privately ownedrights.



Patent status: Title to this invention has been 
waived under the provisions of the National Aero-
nautics and Space Act (42 U.S.C. 2457 (f)), to North 
American Aviation, Inc., 1700 East Imperial Highway, 
El Segundo, California, 90246. 

Source: Ralph F. Kuhn, Jr. of North American 
Aviation, Inc. under contract to 
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