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Options for attaching equipment to the surface so it can exert force


Options for attaching Equipment to Asteroids 

so it can exert Force

NEAmines group, December 2006

Situation, Assumptions: 

1. An asteroid has very low gravity, and therefore we have no traction for equipment placed there. 

2. Anything exerting force onto the asteroid will push itself off into space. 

3. An asteroid is largely a "floating pile of rubble" and sand and dust. How do we attach to a thing like that without kicking up too much debris into orbit? 

4. We need to dig into asteroids in order to get at the resources. 

So what are the options for attaching machinery to these loose asteroids so that it can dig in?

1. Stakes

Like tent pegs. Driven in by rockets. Then attach the digger to the stakes. 

===> In this loose stuff, the stakes need to be really big, and go really deep, and probably have to be driven in repeatedly. 

2. Harness

Place bands or cables around the asteroid and fix the digger to the bands.  This can evolve into a network along which diggers can travel and dig in. 

===> Only drawback: The large mass for the initial bands, until bands can be crafted on site from asteroid material. 

3. Glue

Inject some glue into the regolith and then drill in anchors. 

==> What glue? Mass of required glue? 

4. Magnetic

This may work on metal asteroids: Weld anchors to the surface? 

===> By far the most asteroids will probably not allow to do this. 

5. Polyp

 (Was also called "Suckerfish")

A polyp is an animal that has a mouth with little brushes that flail inwards, driving the food drifting around in the water into its stomach. Our digger would be freefloating and lightly sits on the surface to begin with. It has a "mouth" placed on the loose surface, fitted with inward rotating brushes and spikes around its rim. They fling the loose asteroid stuff inwards into a tube ("throat") with the same diameter as the mouth, which then feeds into a bag ("stomach") that is filled with asteroid stuff. The backfling of material presses the rim of the mouth with its rotating brushes to the surface. The mouth gradually digs straight down into the asteroid. An apron ("lips") around the mouth or throat stops material that is kicked up outside the mouth. 

Large corkscrews turning inside the perimeter of the mouth protrude beyond the rim of the mouth straight down in the direction the mouth is heading. They screw themselves into anything that looks half solid and breaks it out ("teeth"). That pulls the mouth in even better, and breaks out the harder material to dig down further. 

==> Complex machinery

6. Crab

Originally called the "lizard". Crabs on a beach have legs going off in all directions, and they move independently and pull stuff in towards their mouth. Our digger would again be a freefloater sitting lightly on the surface, but reaches out and grapples onto anything that will hold. What doesn't hold get's pulled to the center where it is picked up into bags, or a tube leading to a bag. Continously the legs move out and down and in towards the center and then up into the center of the crab, pulling asteroid stuff there for transferring into buckets or bags. Legs that grapple a hold stay in place until that hold goes. This action keeps the digger on the surface. Maybe the whole contraption operates under a tent or umbrella carried by the digger, which stops anything that gets kicked up and allows it to slowly drop back to where the action is. 

===> Complex machinery, particularly the articulate legs. Large tent or umbrella

7. Any combinations of the above

Harness and polyp? Harness and crab?

