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Project Description

◇ Sponsor of project: Zach Lerner, 
Ph.D.

○ Director of NAU’s 
Biomechatronics Laboratory

◇ For participants with neuromuscular 
deficits caused by strokes, spinal 
cord injuries, cerebral palsy, etc.

◇ Intended for fall protection during 
gait studies

◇ Commercial systems are expensive 
and can be difficult to integrate
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Figure 1: Final System Design
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Updates

What’s Done:
◇ Purchased casters, tether, and 

trolley
◇ Obtained metal on Friday 10/20
◇ Completed welds on Saturday 10/21
◇ Transported metal on Sunday 10/22
◇ Put metal in SLC on Monday 10/23
◇ Picked up all hardware from Copper 

State on Monday 10/23

What Has to Be Finished
◇ Drilling of caster mounting holes and 

truss fastening holes must be 
completed

◇ Paint must be applied
◇ Full system must be assembled
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Figure 2: Shipping Parts Figure 3: Trolley

Figure 4: Caster Figure 5: Hardware



Design Changes
◇ Bolt diameter sizes changed from ¾” to ⅝”
◇ Truss support sizes decreased
◇ Welding trusses directly to columns
◇ Bolting casters to columns
◇ New paint scheme
◇ New H-Beam bracket to angular steel from 

fabricating our own
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Figure 6: SolidWorks Truss Design Figure 7: Steel Plate Weld Figure 8: Weld Callouts

Figure 9: Truss Column Grind



Analytical 
Analysis

The following new analyses will be completed by the team 
members on the system,

◇ Compression force acting on the casters under loading 
◇ Shearing of all bolts in system for max loading
◇ Deformation of H-Beam brackets under max loading
◇ Life cycle analysis of overall structural
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Schedule

◇ Slightly behind schedule
○ Finishing manufacturing
○ Begin Testing Design

Figure 10: Gantt Chart
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Bill of Materials
Table 1: Bill of Materials 
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Budget and Expenses to Date
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Table 2: Spending

Table 3: Invoices



Our System vs Society

Commercialized
◇ Advanced track system
◇ Trolley and tether 

combination

Our System
◇ Made specifically for 

client’s needs
◇ Mobile track system
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Manufacturing Updates
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Figure 13: Aligning Plates  Figure 14: Marking layout

Figure 15: Aligning Plates  Figure 16: Tacked Steel Truss 



Manufacturing Updates
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Figure 17: Custom Drilling Figure 18: Truss Welded Plates

Figure 20: Grinding Sharp Edges Figure 21: Horizontal Beams Figure 22: Welding Truss Plate

Figure 19: Welding Truss Plate



Manufacturing Updates
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Figure 23: Truss Fillet Weld
Figure 24: Cross Beam 
Fillet Weld

https://docs.google.com/file/d/0By-t0EnRAcMmNG1vcHU3U3JEdkE/preview


Testing Design

◇ Assembly Tests
○ Trolley Fit
○ Column & Truss
○ Alignment

◇ Product Test
○ Fall arrest system
○ Casters
○ Design Links
○ Emissivity
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Questions?
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