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RSPU Geometric Method 
 

A = revolute R       B = spherical S       C = prismatic P, universal U 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
Position solution - dfind,given θ  
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( ) ( ) ( )2222 bCabScd θ−+θ+−=  
θ−++=θ+θ−+θ+= abC2cbaCbabC2aSbcd 2222222222  

θ−++= abC2cbad 222  
 
Velocity solution - dfind,given θ  

( )θ−++= abC2cbaddt/d 2222  
θθ= Sab2dd2   

d/Sabd θθ=   
 
Acceleration solution - dfind,given θ  

( )θθ= Sabdddt/d   
( )θθ+θθ=θθ+θθ=+ CSabCabSabddd 222

  
( )( ) d/dCSabd 22

 −θθ+θθ=  
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a = OA = ground (20.43 cm) 
b = AB = input crank (4.00 cm)  
                    in y-z plane  
c = OC = ground (19.97 cm) 
d = BC = variable 
θ = crank angle in y-z plane 
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Jerk solution - dfind,given θ  
( )( )θθ+θθ=+ CSabddddt/d 22

  
( )θθ−θθθ+θθθ+θθ=++ SC2CSabdd2dddd 3

  
( )( )θθθ+θθ−θ=+ C3Sabdd3dd 3

  
( )( )( ) d/dd3C3Sabd 3

 −θθθ+θθ−θ=  
 
Snap solution - dfind,given 
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θ  
( )( )( )θθθ+θθ−θ=+ C3Sabdd3dddt/d 3

  

( ) ( )( )θθθ−θθθ+θθ+θθ−θθ+θθθ−θ=+++ S3C3C3CS3abdd3d3dddd 22422

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( ) ( )( )θθ−θ+θθ+θθθ−θ=++ C34S6abd3dd4dd 4222








  

( ) ( )( )( ) d/d3dd4C34S6abd 2422

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 −−θθ−θ+θθ+θθθ−θ=  
 


