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The goal of the project was to design a sailboat seat that would allow a paraplegic to 

operate a sailboat independently while in lying on his stomach in the prone position.  The 

sponsor, Richard Allwein is a paraplegic who prefers to use a wheelchair that he can 

operate from the prone position as opposed to a traditional wheel chair.  The sailboat seat 

should elevate, descend, and rotate in a manner that counters motions produced by waves 

while sailing.  While elevated, the user will be in an inclined position at an angle at which 

operating a steering wheel is comfortable.  Mr. Allwein also specified that he wanted to 

be above the steering wheel while elevated so that steering feels more natural.  

Additionally, it was requested that the device be purely mechanical with no electrical 

components.  A designated area of the boat was selected, measured, and dimensioned for 

the placement of the seat and apparatus.   

The lifting mechanism is provided by a four bar linkage that determines two positions 

that the seat can be in, an elevated position and collapsed position.  The lifting legs are be 

driven upward by gas-springs.  In order to allow the sailor to react to keeling, a central 

spine runs the length of the board.  It will allow the sailor to roll left and right to balance 

him as the boat keels.  To keep the sailor locked in a preferred position, a sprocket/lever 

system is used.  The sprocket itself will remain stationary along the shaft, while the lever 

will be attached to the prone frame so that they move independently of each other.   

The materials considered for the project were of utmost importance to the group as there 

were safety and durability implications with each material.  The seat constructed will be 

in an environment where it will be exposed to high amounts of salt water.  For this reason 

materials which are corrosion resistant were chosen.  Also, materials selected for the 

frame were to be strong and lightweight so that the ease of use was not sacrificed for 

durability.  Materials involved in the lifting mechanism are strong and sturdy as they are 

the primary supporters of the entire seat apparatus.  6061 Aluminum was considered for 

the board frame and 303 stainless steel for the lifting legs.   

Figure 1 is the prototype in the elevated position. Figure 2 is a model of how the sprocket 

works.   

      

Figure 1: Prototype   Figure 2: Sprocket mechanism for rotation 


