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entering into the calculation of the general equations of motion of these pieces, we may confine ourselves to the case of small disturbances, and write the equations
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or
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I have not succeeded in determining completely the conditions of stability of the motion from this equation; but I have found two necessary conditions, which are in fact the conditions of stability of the two governors taken separately. If we write the equation
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then, in order that the possible parts of all the roots shall be negative, it is necessary that
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I am not able to show that these conditions are sufficient. This compound governor has been constructed and used.






On the Motion of a Liquid in a Tube revolving about a Vertical Axis.




Mr C.  W. Siemens’s Liquid Governor. Let 
  
    
      
        
           
          ρ
        
      
    
    {\displaystyle \scriptstyle \ \rho }
  
[image: {\displaystyle \scriptstyle \ \rho }] be the density of the fluid, 
  
    
      
        
           
          k
        
      
    
    {\displaystyle \scriptstyle \ k}
  
[image: {\displaystyle \scriptstyle \ k}] the section of the tube at a point whose distance from the origin measured along the tube is 
  
    
      
        
           
          s
        
      
    
    {\displaystyle \scriptstyle \ s}
  
[image: {\displaystyle \scriptstyle \ s}], 
  
    
      
        
           
          r
        
      
    
    {\displaystyle \scriptstyle \ r}
  
[image: {\displaystyle \scriptstyle \ r}], 
  
    
      
        
           
          θ
        
      
    
    {\displaystyle \scriptstyle \ \theta }
  
[image: {\displaystyle \scriptstyle \ \theta }], 
  
    
      
        
           
          z
        
      
    
    {\displaystyle \scriptstyle \ z}
  
[image: {\displaystyle \scriptstyle \ z}] the coordinates of this point referred to axes fixed with respect to the tube, 
  
    
      
        
           
          Q
        
      
    
    {\displaystyle \scriptstyle \ Q}
  
[image: {\displaystyle \scriptstyle \ Q}] the volume of liquid which passes through any section in unit of time. Also let the following integrals, taken over the whole tube, be
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the lower end of the tube being in the axis of motion.
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