UNIVERSITY OF

SOUTHERN MAINE

University of Southern Maine

USM Digital Commons

Thinking Matters Symposium 2021 Thinking Matters Symposium

Apr 30th, 12:00 AM

Husky hand: A low-cost electro-mechanical prosthetic arm for the
underprivileged

Adam Robert
University of Southern Maine, adam.robert@maine.edu

Follow this and additional works at: https://digitalcommons.usm.maine.edu/thinking-matters-symposium

b Part of the Biomechanical Engineering Commons, Biomedical Commons, Computer-Aided
Engineering and Design Commons, Electrical and Electronics Commons, Electro-Mechanical Systems
Commons, Other Materials Science and Engineering Commons, and the Polymer Science Commons

Robert, Adam, "Husky hand: A low-cost electro-mechanical prosthetic arm for the underprivileged" (2021).
Thinking Matters Symposium. 37.
https://digitalcommons.usm.maine.edu/thinking-matters-symposium/2021/poster-sessions/37

This Poster Session is brought to you for free and open access by the Student Scholarship at USM Digital
Commons. It has been accepted for inclusion in Thinking Matters Symposium by an authorized administrator of
USM Digital Commons. For more information, please contact jessica.c.hovey@maine.edu.


https://digitalcommons.usm.maine.edu/
https://digitalcommons.usm.maine.edu/thinking-matters-symposium
https://digitalcommons.usm.maine.edu/thinking-matters-symposium/2021
https://digitalcommons.usm.maine.edu/thinking-matters-symposium?utm_source=digitalcommons.usm.maine.edu%2Fthinking-matters-symposium%2F2021%2Fposter-sessions%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/296?utm_source=digitalcommons.usm.maine.edu%2Fthinking-matters-symposium%2F2021%2Fposter-sessions%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/267?utm_source=digitalcommons.usm.maine.edu%2Fthinking-matters-symposium%2F2021%2Fposter-sessions%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/297?utm_source=digitalcommons.usm.maine.edu%2Fthinking-matters-symposium%2F2021%2Fposter-sessions%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/297?utm_source=digitalcommons.usm.maine.edu%2Fthinking-matters-symposium%2F2021%2Fposter-sessions%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/270?utm_source=digitalcommons.usm.maine.edu%2Fthinking-matters-symposium%2F2021%2Fposter-sessions%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/298?utm_source=digitalcommons.usm.maine.edu%2Fthinking-matters-symposium%2F2021%2Fposter-sessions%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/298?utm_source=digitalcommons.usm.maine.edu%2Fthinking-matters-symposium%2F2021%2Fposter-sessions%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/292?utm_source=digitalcommons.usm.maine.edu%2Fthinking-matters-symposium%2F2021%2Fposter-sessions%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/246?utm_source=digitalcommons.usm.maine.edu%2Fthinking-matters-symposium%2F2021%2Fposter-sessions%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usm.maine.edu/thinking-matters-symposium/2021/poster-sessions/37?utm_source=digitalcommons.usm.maine.edu%2Fthinking-matters-symposium%2F2021%2Fposter-sessions%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:ian.fowler@maine.edu

Husky hand: A low-cost electro-mechanical prosthetic

UNIVERSITY OF arm for the underprivileged UNIVERSITY OF
SOUTHERN MA'NE Adam Robert and Asheesh Lanba PhD SOUTHERN MAlNE

IMPROVEMENTS

PROBLEM STATEMENT

{ The infographic shows what improvement to be the most important considerations when designing and improving our previous prosthetic
prototype.

Sufferers of upper limb loss in the Dominican
Republic need cheap but effective prosthetic arms.
Providing these prostheses will allow them to
reestablish a better quality of life, by making it
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We decided to improve the overall design of our
previous prototype by: J U . S ¢ J

e Integrating the PQ-12 linear actuator for finger
actuation Figure 1: Rendering of Current Prototype

Replacing the servo motor based finger
actuation allows for a reduction in size and power
requirements.

¢ Simplifying the user’s control

Uses a micro switch operated by mechanical
motion of the individuals shoulder.

e Modularity of hand, wrist, and forearm

Figure 2: Final Prototype from EGN 301
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The cost of servicing will be greatly reduced if > ) : )
Figure 3: Various prototype iterations

smaller, modular, open-source 3d printed parts
are used.

RESULTS

We explore the use of several filament materials,

namely ASA, TPU, PC, and a carbon fiber infused
PC. We use a low cost Arduino Nano Every micro Our efforts have resulted the implementation of two PQ-12 linear actuators in a wrist module to contract the fingers. One

controller to provide future improvements and actuator controls the thumb and forefinger, while the other control the other three digits.

easy debugging due to the vast amount of online

resources. A control system consisting of a through forearm Bowden cable attaching to a shoulder harness. As the user extends / or

rolls their shoulder the cable pulls on a micro switch triggering the hand to release.

All 3d filament materials has proven to have exceptional physical properties as well as UV, chemical and heat resistances,
enough for extended time in harsh environments. Figure 1 shows the current prototype to date. Figure 2 shows our previous
prototype from EGN 301. Figure 3 shows the vast amount of iterations of 3d printed components tried and tested during the
design process.
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