
 

 

Safe Sample Collection using a Tethered Harpoon 
 

 

Deployment: SARP launch and sample collection at a comet. The CORSAIR spacecraft commands the launch 

of the SAS at 10 m. The Launcher accelerates the SARP to penetrate >10 cm into the surface. The SARP 

Outer Sheath bears the impact forces and breaks up material for ingestion. Under-dense material is 

compressed to fill the cartridge. The SARP comes to rest through comet resistance, retraction system braking, 

or both. 

 



  

 

 

 

 

 

 

                                                           

                                                               

                                                                         

                                                   

                                                                    

                                                                   

                                                               

                                                                 

                                                                    

                                                                         

                           

                       

                                 

              

                               

                

                        

                              

                      

                                         

                                                             

                              

                                                                        

                                               

                                                                  

                                                                    

                                                          

                                                             

                                                                      

                            

                  

                 
                                       

                                         



  



 



 

A schematic diagram of the SAS including the DLR-provided launcher. 

 

Visualization of the TRAC boom rolling flat on the reel but deploying to generate a more rigid cross sectio 



 

The SARP is reeled back to a firm mechanical ground, locked against the birdcage. The frangebolt releases the 

flip hinge exposing a clean interface for the KINEE. The clean sample cartridge is extracted from the SARP by the 

robot arm. 



 

 

 

 

 

 

The CSS development includes multiple design iterations and refinements. 

 



 

Test results from a Dart dropped from a height of 5m into a layered target at the GSFC Tower Test 

Facility. The target consisted of a stack of three, 1cm thick, ice sheets separated by 1 inch thick layers of 

snow resting on a bed of sand. We identified the signals as the Dart tip penetrated each ice layer and then 

the sand as well as a more degraded signal as the wider conic section of the probe also penetrated these 

layers. 
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