
A strength assisting orthotic has a large market of use, and similar projects are being 
researched and developed around the world.  A device like this has civilian, military and 
rehabilitation applications in its ability to assist lifting strength and stability. To make an 
orthotic that is useful, it is important that it will be lightweight and non-invasive to the 
natural movement of the user.  Previous orthotics are bulky, heavy, and limit the user's 
movement.
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• The goal of this project is to create a strength-assisting orthotic that increases the curl 
strength of the user by 10 pounds.

• Minimal objective is to lift a paper cup, for the arm to essentially lift its own weight.
• Primary objectives for this project are safety, low cost, and limited loss in mobility.
• Constraints are safety, weight, strength, lifespan, and versatility. 
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● Safety is a key priority in 
this system. 

● System has multiple 
redundant safety features, 
both mechanical and 
electrical.

● Electrical energy is being 
converted to mechanical 
energy to provide the 
necessary torque.

● The worm gear serves to 
reduce RPM to a safe 
speed and increase torque 
to lift the goal of 10 pounds. 

● The 24V battery will be 
used for both the motor and 
the microcontroller with a 
voltage regulator to 
decrease voltage for the 
Arduino.

Figure 2: System Block Diagram
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Over the span of this year, the team has designed various arm frames and 
actuation methods. Both pneumatic and electromechanical methods were 
analyzed and evaluated, with the team deciding on an electromechanical 
system. A motor and driver were specced that met the requirements for the 
project, and an arm was constructed that allowed for the basic concept to be 
tested. 
Future work will involve adding a better chassis and frame to support the arm, 
and more ergonomic control systems. 

τload= (mass)*(gravity)*sin(θ)*(LengthForearm)
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