
Dust Tolerant Electrical Connector for a 
Modular Open-Source Architecture
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Background: Modular Open Source Architecture

❑ Modular Open Source Architecture or Modular 

Open Systems Approach (MOSA) is a design 

philosophy and methodology used by the US 

government and championed in our community by 

the Lunar Surface Innovation Consortium.

❑ It is defined as an integrated business and 

technical strategy to achieve competitive and 

affordable acquisition and sustainment over 

the system life cycle.

❑ Key Elements
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Payload developers designing with MOSA in mind need at 
least data and power interfaces defined.

Power providers knowing what data/power the community 
is designing toward can develop their own buses to accept 
upcoming payloads without extensive interface changes.

NASA requires CLPS payload developers and launch 
providers to work together without significant NASA 

interference, so industry standards are already necessary
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Key Points



Lunar/Space Connectors of the Past

Skylab & STS DCM/SCU common 

multiple connector
– Recharges PLSS consumables

– Communications, power, water, and oxygen

– Mate/de-mate in clean environment

– Do not work in dust, have had near misses in dust.

Display and Control Module

Service and Cooling Umbilical
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The Problem of Lunar Dust
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Astronauts on Dust



Honeybee has developed the HBR-DTC-L 
electrical connector to address these issues. 

The HBR-DTC-L:

• Accepts a wide variety of power and data needs

• Useful for a diverse variety of missions

• Completely functional in the Lunar environment

• Open source – if you want to build one without 
us you can (but we hope you’ll work with us)
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The HBR-DTC-L Lunar Dust Tolerant Electrical Connector



Lunar Dust Tolerant Connector

Electrical connector designed to work in dust 

and vacuum that has been tested in the 

Honeybee Lunar thermal vacuum chamber 

Docking system for axial and radial misalignment 

Hardware tested in presence of dust

Designed to work with the electrical connector

Applications

Robotic 

LVSAT

Astronaut (re-charge batteries from a rover or 

lunar module)



Benefits

• Prevents tool changer failure observed on Apollo 17

• Works with quick tool changer concept, expanding 

astronaut AND robotic capabilities

• Provides both electrical and data lines

• Can be connected / disconnected hundreds of times

• Designed for connection even coated in Lunar dust

• Motor or hand actuated (45 N)

• Sizeable for small payloads to large architectures

HBR-DTC-L Design

Male Connector SideFemale Connector Side

Handle (operate 

while wearing suit)
Alignment Cones

Preload Fingers

Solar Array w/ male 

and female DTC 

Power 

Cable

Rover w/ 

female DTC

Astronaut 

Tool Changer 

DTC

Robotic Tool Changer DTC



Naming Convention
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Performance Basics

° °



Schematic Details



Future Work: First Planned Deployment of HBR-DTC-L



For more information and a copy of our specification, please contact Hunter Williams at 
hjwilliams@honeybeerobotics.com

The HBR-DTC-L connector specification was made possible through SBIR program funding and work
from the following contributors: Jason Herman, Shazad Sadick, Michael Maksymuk, Philip Chu, Lee
Carlson, Jameil Bailey, Mohammad Alattas, Gabriel Owens-Flores, Hunter Williams, and Kris Zacny.


