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The figure below shows a concept for an elliptical exercise bike. You need to design the bike to ensure that the motion can be completed within a comfortable range of motion for the user. Assume that the ankle does not move with respect to the lower leg and the footpad respectively. 

The following are suggested steps:
I. Identify the dimension of a 50 percentile male.      
II. Find out the realistic ranges of motion for each relevant joint.
III. Draw the corresponding mechanism.
IV. Identify the loops, the joints, of the bike including the rider. How many loops does it contain?
V. Calculate the mobility of the system.
VI. Design the machine according to the Grashof conditions. Ensure that transmission angles are acceptable.
VII. Design the bike to ensure that all motions of the joints of the rider remain within their acceptable ranges. 
VIII. Use Working Model or Solidworks to present your final design.  
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