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Gantt Chart

- Currently behind 
schedule.

- 3D prints began after 
the 100% build was 
due.

- Our client is designing 
the powerhouse for the 
system. Testing is 
delayed until that is 
finished.

4/7/2023 Michael G 2



Design Efforts  - CAD Iterations

Design 1 – Fall Prototype Design 2 – Ball & Socket Design 3 – Revised Ball & Socket

Design 4 – Revolute Joint
Design 5 – Revised Revolute Joint
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67% to 100% Design Iteration

Design 6 – Spring 67% Prototype Design 7 – 95% Build
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Current and Final CAD

Design 8 – Final Build
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Sub-Assembly A: 
Bowden 
Termination Block
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Sub-Assembly B: 
Motor
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Sub-Assembly C: 
Pulley
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FEA

The total deflection was less than 
one millimeter assuming all torque 
is going into deflecting the motor 
mount

Bowden Cable Termination 
block experiences less than a 
millimeter of deformation 
which passes the theoretical 
loading it will experience Carbon Fiber Square stock 

has almost no 
deformation due to the 
forces from the motor
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Purchasing Plan

Total Budget: $3750

Total Spent: $2726.26

Remaining Budget: $1023.74

- Highly iterative design 
process with 3D printing

- Additional hardware is 
either owned or purchased 
outside of the project 
funding
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Manufacturing Plan

- All manufactured parts were 
3D printed in house

- The sprocket weld was done 
in the machine shop by one 
of the team members

- All components have been 
purchased, printed, and 
assembled onto the device.
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Testing Plan
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CUSTOMER REQUIREMENTS INITIAL TESTS FINAL TESTS

Cable Actuated Is it cable actuated? N/A

Utilize a Pulley Is a pulley used to create torque? N/A

User Operable N/A
Can the user operate the device 

independently of stationary machines?

Lightweight
Does the device weigh less than or more 

than 6 lbs.?
N/A

Low-Profile
Does the device protrude less than 10cm 

(3.94in) from the user’s body?
N/A

Assist Pull-up Motion N/A
15% Increase in pull-ups assisted as 

measured from the unassisted number



Demonstration
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