
AutoCad Project: Bellows Assembly per 18001 
 
Used on US Navy Pilot Oxygen Regulator System.  At high altitudes there is not sufficient oxygen to 
sustain life in case a pilot needs to eject from the airplane.  Therefore, a supplemental oxygen supply 
is required.  An O2 canister is attached to the parachute pack and the flow of oxygen is controlled by a 
regulating valve.  Inside this valve is bellows assembly 18001.  Note that the bellows assembly is 
evacuated and sealed so that at sea level it is fully compressed as the soldered in end pieces will be 
touching.  At high altitudes the bellows assembly is compressed only a slight amount due to the 
minimal atmospheric pressure.  At this condition, oxygen flow is at its maximum.  As the pilot 
descends, the bellows assembly compresses due to the increase in atmospheric pressure.  When it 
becomes fully compressed, that is, the soldered in end pieces are touching, the oxygen flow is at its 
minimum.  At what altitude is the oxygen flow first minimized? 
 
Use the following relationships to solve the problem: 
F=KX and F=PA where F is the force acting on the bellows assembly due to its compression, like 
compressing a spring.  The spring rate (K) is  22.5 #/in, meaning it takes 22.5 pounds to compress 
the bellows one inch.  The compression (X) is the amount the bellows is compressed.  However, F is 
also the force acting on the bellows assembly due to the atmospheric pressure (P) times the area of 
the bellows (A) which is .0723 in2.  The table below lists conversions from atmospheric pressure (psi) 
to altitude (ft).  At any given altitude, the forces (both F’s) will be equal, hence this system will be in 
equilibrium. 
 

 


