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Problem Background
Physical disabilities prevent people of all ages and backgrounds from having the opportunity to be involved
in many sports activities. Being physically active can help young children develop strong interpersonal skills as well
as allow all ages to improve stamina and muscular strength while promoting a general feeling of well-being.
In order to provide a solution Joe Kabes, founder of Inclusivity Incorporated, has developed and tested an
initial prototype of the The Overcomer: Lower Extremity (OLE). The OLE is an assistive technology to allow
children and adults who are confined to wheelchairs and walkers to participate in typical recreational activities such
as soccer, hockey, golf and several others.
The goal of this project and partnership with RIT is to continue improving the current design as well as
move the project from prototype to manufacturing. In addition, there is a parallel project to develop The Overcomer:
Upper Extremity to increase the functionality of the device.

Design
Early after analyzing our initial assumptions and evaluating our design
constraints we decided to focus on advancing the soccer attachment of the prototype.
We felt that this area would benefit the most from a re-design and also add the most
functionality. Most importantly we felt this would be the most fun for the kids! After
several weeks of design work we settled on an electronic system using servos to
capture a soccer ball and a system of gears and springs to propel the ball. We kept
the functionality separate from all physical input
except a button push in order to reach the widest
range of capabilities in the target audience. In
addition we settled on using an Arduino microcontroller in order to allow for quick changes and
troubleshooting of the device once built. In addition
to accomplishing our design goals, we also set out
to build a device that was easy to manufacture for
our customer in order to bring it to the widest
market possible.
Initial prototype as seen at
the end of the design phase.

Founder and Inventor Joe Kabes
during early testing of his initial
prototypes.

System level overview of controls and energy flow

Construction

As with all prototypes, several changes were made along the way. One of the
largest challenges we faced was ensuring that our gear system was able to properly
mesh with our propulsion rod. We solved this by isolating the system from the frame to
prevent warp and vibration in the moving parts of the system. In addition, our initial
design used an all aluminum frame but our prototype was made from PVC to keep
weight and costs down.

A shield circuit board was
custom built for our Arduino
micro-controller to interface
with our system components

Testing
& Conclusions

Many parts were 3D printed to
allow for design changes and
significantly reduce overall
costs

Once completed the prototype was functional and able to complete all of the customer requirements set out for
us. While the design is large step forward from the previous model the assembly process revealed that re-designing the
housing to hold all of the components independent of the frame would make it much easier to maintain the tight
tolerances needed to ensure consistency.
After initial in house testing and tweaking we were fortunate enough to be able to do testing alongside the Mary
Cariola Children’s Center due to the hard work and perseverance of our sponsor and customer, Joe Kabes. This unique
opportunity allowed us the chance to test the device
with the target audience in the target environment and
learn invaluable lessons for improvement of the
design. Our hope is that our work throughout the
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Want to learn more about our
sponsor, prototype, process, or
group members?
Then scan here to check out our
website!
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Group member Chris Fenn
during final testing of the
prototype

Bringing sports to a wider audience
through user friendly design.

