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Problem/Need

There exists a large gap between 

manual and full powered wheel chairs. 

QuickTime™ and a
 decompressor

are needed to see this picture.

QuickTime™ and a
 decompressor

are needed to see this picture.



Problem/Need Continued

Current manual propulsion chairs create 

repetitive stress injuries

People that use wheelchairs have a 

harder time getting cardiovascular 

exercise



Our Project



Disability Groups Targeted

Any wheelchair user who would like an 

alternative to the two primary wheelchair 

markets (MS patients, elderly 

individuals, paraplegics, etc). 



Current Solutions

QuickTime™ and a
 decompressor

are needed to see this picture.

QuickTime™ and a
 decompressor

are needed to see this picture.



User Interviews 

Key Takeaways:

 Need to bridge gap between full 

power and manual chairs

 Need to be able to cover long 

distances (at least 10 miles)

 Looks are important

 Stigma attached to riding different 

types of wheelchairs 

 “Hassle factor is the biggest factor 

for us.”

QuickTime™ and a
 decompressor

are needed to see this picture.



Design Constraints 

Easily integrated on RoTrike

Minimal modification of components

Easily assembled by user

Weight

Safety



Design Process

Adding Power

Weighing pros/cons of reasonable 

solutions

Initial Decision

Sourcing

Re-evaluation, Iteration



Force and Power Analysis

IMAGE REMOVED FOR

CONFIDENTIALITY 



Pull Force Measurement



Push Force Measurement



Normal Force on Wheel



Product Matrix



Prototyping

 Acquired an electric bike conversion kit with an in-hub 

motor as a first prototype. 

 Performed various tests to understand the limitations 

of the vehicle. 



Our Solution

 Front hub motor controlled via throttle, with 

cruise control option

Need new connectors and wing nuts for front 

wheel

 Estimated Cost : between $500-$1200 

depending on battery

 Easily installed by user



Speed Test

QuickTime™ and a
Motion JPEG OpenDML decompressor

are needed to see this picture.



Slip Test

QuickTime™ and a
Motion JPEG OpenDML decompressor

are needed to see this picture.



Packaging



Packaging Continued



Handing the project off…

User perspective on problem articulated

Created detailed product matrix

Quantitative analysis of force and power 

required

Proof of concept prototype


