
Background and Requirements
• New passenger seat mount for Citation CJ4 Gen2 aircraft

• Must have customer perception and quantitative results of 

minimal free play

• Meet FAA requirements for structural safety

• Seat mount installed with no tools in less than 1 min. for the 

fixed design and less than 3 min. for the tracking design

• Meet weight targets (6 lbs. for fixed, 9 lbs. for tracking) and 

fit within 13”x12”x4” box

• Ease of use for consumers

• Design, build, and test seat/floor mounts against Textron’s 

current design for minimal free play

Conclusions
• Performance of our designs compared to Textron’s 

shown in testing and analysis sections

• FAA requirements tested and met within FEA

• Average installation time fixed design: 52 sec.

• Average installation time tracking design: 1 min. 32 sec.

• Total weight fixed design: 4.51 lbs.

• Total weight tracking design: 9.81 lbs.

• Design fits within the specified bounding box
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Analysis
• SolidWorks FEA simulation for Aluminum 2024

• Must not fail under the following static loads: Forward, 

9.0g; Downward, 6.0g; Upward, 3.0g; Sideward, 1.5g

• Seat mount’s structure is maintained under the highest load

• Deformation set to 38 for 9.0g (2,026 lbf ) forward load
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Future Recommendations
• Roller bearings instead of friction rails

• Extend lever arm forward for ease of use; requires 

extending bounding volume forward

• Use custom spring for attaching seat mount to lever

• Use clamping knobs with more thread engagement

Rail and Carriages

• Slide 17” total in 1” increments

• Minimal free play

• Interfaces with floor mount and tracks

Lever Bar

• Interfaces with occupant to 

disengage locking mechanism

• Made of Delrin for weight saving

• Assist’s with Y direction free play

Upper Mount

• Designed to sustain 

load requirements 

and part 

commonality

• Interfaces with 

intercostals

• Made with weight 

saving features

Rubber Stoppers

• Prevent carriages from 

detaching from the rails

Clamping Knobs

• Reduce freeplay in Z 

direction.

• Toolless installation

Lever

• Pivots about shoulder 

bolt in seat mount

• Locks snuggly into 

track using angled 

faces and spring force
Lower Mount

• Attaches to rail and 

carriage system

• Maintains load 

requirements and part 

commonality

Locking Tracks

• Interfaces with plane floor

• Angled slots to lock seat 

mount in place

Spring

• Provides force to keep lever 

locked into tracks

• Sized to minimize resistance 

to user disengaging Lever via 

Lever Bar 

Cone Locators

• Reduce free play in x 

and y direction

• Improve installation 

time with no tools

• Press fit into Seat 

Mount and Floor Mount

Carriage Bolts

• Maintain load requirements

• Toolless Installation

Testing
• Averages from free play in the forward, backward, 

and sideward directions as well as twisting

• Test considers that the seat has free play

• Participants uncomfortable with flying perceived 

both seat to have very similar free play

• Participants who are more comfortable flying 

perceived client’s seat to have more free play

• Calipers measured displacement

• Comparison of only the tracking seat

• Test conducted on the lowest part of the seat mount

• Team’s seat has less free play in all directions

• Participants felt that client’s seat was easier to use

• Tracking forward and aft in both seats were equally 

as easy and very smooth regardless of weight

• Locking the seat in place for both seats were 

equally as easy regardless of height


