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Executive Summary
Telescoping Robotic Arm Module (TRAM)

Vision & Infrastructure

● Market Context: Advancements in satellite technology are increasing 
mission frequency and expanding access to space exploration.

● Arkisys Mission: Reducing the cost and complexity of space missions 
through the Port Module, a spacecraft platform supporting up to 60 
payloads.

● The Bosuns Locker: A specialized, sensor-equipped enclosure for 
payloads that require protection from the space environment while 
docked to the Port Module.
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Arkisys Port Module
1.1 How does The Port Work
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Impact 

● Operation Cost
○ Eliminate s the  need for fully functioning sate llite s
○ Enables reuse  of tools and hardware
○ Provides power, communication and the rmal control across available  attachment points

● Debris and Sustainability
○ Supports repair, reuse , and upgrade  of hardware  while  in orbit
○ Reduces the  number of discarded or single -use  sate llite s
○ Helps prevent accumulation of abandoned mate rials 

● Mission Flexibility
○ Robotic arms aboard The  Port can assemble  and modify payloads in a ze ro-gravity environment
○ Customers focus more  on deve loping and te sting the ir payloads rathe r than managing supporting systems 

such as power and data systems  
○ Supports multiple  payloads and missions from one  platform

1.2 Impact of Servicing Missions
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Technical Solution

The TRAM System:Our robotic arm provides a flexible, space-saving design 
for complex orbital tasks.

● Primary Operations:
○ Drilling: Precision hole  creation in hardware .
○ Screwing: Securing components autonomously.
○ Bolting: Structural assembly and fastening.

● Key Components:
○ Rotating Tool Holder: A gear-driven mechanism housing a drill 

bit, screw bit, and socke t.
○ Actuation & Feedback: Motor-driven functions guided by high-

accuracy sensor feedback to ensure  operational precision.
● Strategic Impact

○ The  TRAM payload se rves as a critical proof-of-concept for 
autonomous orbital assembly , proving that complex 
manufacturing tasks can be  pe rformed re liably within the  modular 
environment of the  Bosuns Locker. 6
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Mechanical Design 

Top - Down View Isometric View
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Simulation
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2.2 Storyboard of Complete Operation

Launch: Our payload will be enclosed in a Bosuns Locker that is to be hosted 
aboard Arkisys Port Module. 

In Flight: In space TRAM will perform 3 in-space operations important for orbital 
manufacturing. TRAM will show its functionality by drilling into plates and securely 
fastening components by screwing and bolting. It will utilize its rotating tool holder 
to locate which tool is necessary for operation. 

In Earth: The Bosuns Locker works to monitor and record the success of our 3 in-
space operations. The sensors inside the locker will assist us in measuring TRAM in-
space  performance. Arkisys Port Module will have enabled us to perform a space 
mission at a low cost. 10
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Wiring Diagram
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State of Electronics
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State of Software
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Trade Study- Mechanical
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Risk Matrix
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Risk Log
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Challenges Encountered

● Concept Design
○ As a team, we  listened to one  anothe r and shared ideas to deve lop unique  solutions that 

he lped us ove rcome  challenges
○ Team members regularly would step in and and he lp othe rs come  up with a solution regardle ss 

if it was design, e lectrical, or hardware  problem  

● Electrical 
○ There  was difficulty identifying how much power and what type  of motors would be  needed 

throughout the  device  
○ We expe rimented and recorded which components worked the  best in e fficiently powering 

TRAM

● Compute r Aid Design
○ Mode l challenges were  ove rcome through diffe rent ite rations until a design was chosen 
○ Each member had the  opportunity to practice  the ir CAD skills 17
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Future plans for Electrical Design

● Camera - Compute r Vision Mode l (Autonous capabilitywithin prototype)
● End e ffector integration within prototype
● Pre-Programmed Motion
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Paper

● Paper dives into the  mechanical and e lectrical deve lopment of our device
● Detail figures of each component are  provided with a explanation on 

functionality 
● Risks are  identified and brie fed on 
● Prototyping and deve lopment budge t is included 
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Recommended Next Steps

1. Review Final Design
a. Ensure all requirements are met and carefully examine details that could be improved 

2. Test the Prototype 
a. Complete several tests to ensure the device works as intended 
b. Test and record  with different scenarios in mind 

3. Improve 
a. Review the electrical components and validate their success in powering our device 
b. Use the data and continue making improvements until device is ready for full integration
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Conclusion

TRAM was developed by a multidisciplinary team committed to collaboration and 
shared learning, with the objective of expanding their understanding of orbital 
manufacturing to support in making space missions more achievable.

● Impact 
○ TRAM transitions single -use  systems to reusable  and long-te rm sustainable  ones by providing 

tools to maintain and repair while  in orbit
○ Devices like  TRAM reduce  cost, minimize  space  debris, and increase  mission e fficiency 
○ The  Port Module  is a key in making space  missions more  accessible

● Lessons 
○ Learned about the  importance  of in-space  se rvicing missions and how valuable  devices that aid 

ISAM activitie s are
○ Members from diffe rent disciplinarie s he lped othe rs unde rstand and communicated with them
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Resources

- NASA L’SPACE MCA Templates
- https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=5999&context=sm

allsat
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https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=5999&context=smallsat
https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=5999&context=smallsat
https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=5999&context=smallsat


Thank you, Questions?
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