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Introduction:  It is expected that the next decade, 

and the decades to follow will see increasing scientific, 
commercial and industrial activities on the Moon, ulti-
mately including human colonization.  In order to sup-
port these activities without importing impractical 
amounts of mass from the Earth, resources originating 
on the Moon will be utilized as raw materials in the 
construction of habitats, manufacturing of fuel, grow-
ing of food and a wide range of related activities.  This 
paper discusses some of the requirements and solutions 
that can be tested in a demonstration system as part of a 
prospective future mission concept.   

Discussion:  A mining and manufacturing facility 
on the Moon will of necessity have a layout that di-
vides certain activities into logical parcels around the 
region where the facility is located.  Input materials for 
processing can include lunar fines and larger gravel in 
the regolith, and even stones and boulders that are dis-
tributed around the region.  While resources can be 
collected ad hoc for a small operation, a full scale facil-
ity will have one or more areas designated for excava-
tion of source materials. Another area will be designat-
ed for materials processing.  Again, in a small demon-
stration mission all the materials processing activities 
might be conducted in a plant that is kept onboard a 
lander, but in a larger operation there might be several 
distinct processing plants that are brought by a landing 
craft and relocated to designated places in the worksite.  
For large-scale operations, there would need to be allo-
cation for stockpiling of input, intermediate, and final 
materials.  These areas should be located at some dis-
tance from a landing pad in order to protect them from 
debris generated by rockets on landing and take-off.  
Finally, if construction activities are to take place at the 
same location as the mining operation, there will be 
another area designated for that.   

In a functioning facility of this type, materials will 
need to be moved regularly between the different par-
cels as they flow between excavation, processing, stor-
age, and preparation for transportation to the end cus-
tomer, or utilization on site.  This paper proposes a 
modular, multi-functional design for a system of robot-
ic components that can perform all the required tasks 
of collection and movement with a minimum of com-
plexity and provide for repair of defective systems by 
swapping spares.   
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