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The University of Nebraska-Lincoln R.E.D. Teams’ Micro-g NExT design team has proposed the Highly Efficient Regolith Bidirectional Integrated Extraction (HERBIE) for NASA’s Micro-g NExT design challenge. This device will aid astronauts in sample collection on the surface of the moon by providing a simply operated ergonomic device that can collect and store small samples of lunar regolith. HERBIE is operated by pulling upward on the side handle to actuate the mechanism housed inside the device frame. The device will allow astronauts to maintain a mostly upright position while collecting regolith from the moon’s surface. HERBIE consists of three main sections: device frame, sample container, and actuator. The device frame consists of a three-tiered telescoping rod, housing mount and top handle. The top handle connected to the three-tiered rod provides stability to the astronaut while operating the device while the rod allows for full extension away from the astronaut and any disturbed regolith. The sample container consists of a 3” by 3” area to store collected regolith of a depth of 4 mm. The regolith is collected via two sliding doors that seal together. This container can then be removed and replaced. The actuator system consists of two arms connected to an internal cable system, that when pulled to the upright position, closes the sample housing door. This internal cable system is driven by a handle located at the top side of the telescoping rod. The device is dust tolerant and resistant to corrosion from chlorinated water for testing at NASA’s Neutral Buoyancy Laboratory. It only requires manual power and can be operated with an astronaut’s gloved hands. Each mechanism has been developed using rapid prototyping tools such as laser cutting and 3D printing. The final version of the device will primarily be made of a mix of custom and off-the-shelf stainless steel and aluminum components as well as 3D-printed components. This project is financially supported by the NASA Nebraska Space Grant and the University of Nebraska-Lincoln’s Engineering Student Advisory Board.
