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CLAIMS 

1. A propulsion system, comprising: 

one or more roaming vehicles comprising a reaction plate installed on a bottom of 

each of the one or more roaming vehicles; 

a surface stator matrix installed with a running surface for the one or more roaming 

vehicles and comprising a plurality of single sided linear induction motors (SSLIMs), wherein 

each of at least a portion of the plurality of SSLIMs include two windings installed 

orthogonally to one another; 

a plurality of motor drives configured to electrically couple to the plurality of SSLIMs 

via a switching panel; and 

a control system configured to: 

receive information related to the one or more roaming vehicles; 

receive a desired motion profile for the one or more roaming vehicles across 

the surface stator matrix; 

determine which of the plurality of SSLIMs to activate and a performance of 

the plurality of SSLIMs based on the desired motion profile, the information, or some 

combination thereof; and 

send control signals to the plurality of motor drives to control the plurality of 

SSLIMs to produce the desired motion profile, wherein the plurality of motor drives is 

configured to control the plurality of SSLIMs to produce the desired motion profile by 

activating a subset of the plurality of SSLIMs underneath the reaction plate in time to  
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generate a thrust vector in the reaction plate that causes the one or more roaming  

vehicles to follow a path specified by the desired motion profile as the one or more  

roaming vehicles traverse the running surface. 

2. The propulsion system of claim 1, wherein: 

the plurality of motor drives are of a lesser quantity than the plurality of SSLIMs; 

and 

the control system multiplexes the plurality of motor drives via the switching panel to 

control the subset of the plurality of SSLIMs for providing the desired motion profile of the 

one or more roaming vehicles. 

3. The propulsion system of claim 1, wherein the one or more roaming vehicles 

comprise a mechanical brake comprising a ferrous plate and a braking material, wherein a 

magnetic field generated by one or more of the plurality of SSLIMs attracts the ferrous plate 

to the running surface and the braking material provides friction to stop the one or more 

roaming vehicles. 

4. The propulsion system of claim 1, wherein a first of the two windings is 

arranged in a longitudinal direction and a second of the two windings is arranged in a lateral 

direction in the portion of the plurality of SSLIMs. 

5. The propulsion system of claim 4, wherein the two windings are encased in a 

respective slat of an epoxy tile block that forms the portion of the plurality of SSLIMs and a 
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sheet of vinyl is disposed on a top of the epoxy tile block that serves as the running surface 

for casters of the one or more roaming vehicles. 

6. The propulsion system of claim 1, comprising a position monitoring system 

configured to determine the information including at least a position of the one or more 

roaming vehicles, a velocity of the one or more roaming vehicles, or both. 

7. The propulsion system of claim 6, wherein the position monitoring system 

comprises: 

an optic system that uses a camera to track the information, wherein the optic 

system is separate from the one or more roaming vehicles; 

a processor that uses signal triangulation to triangulate a signal from the one or more 

roaming vehicles through a network to which the position monitoring system and the one or 

more roaming vehicles are connected to determine the information; or 

both the optic system and the processor. 

8. The propulsion system of claim 1, wherein each of the two windings are 

individually energizeable to produce a magnetic field in one of two directions based on 

polarity. 

9. The propulsion system of claim 1, wherein the one or more roaming vehicles 

comprises onboard electronics that are powered at least in part on power inducted from 

magnetic fields generated by the plurality of SSLIMs. 
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10. The propulsion system of claim 1, wherein a number 

of SSLIMs of the plurality SSLIMs to activate and an amount of current to supply to the 

activated SSLIMs of the plurality of SSLIMs is determined based on a velocity and a path 

included in the desired motion profile. 

11. The propulsion system of claim 1, wherein the desired motion profile is 

obtained as user input from the one or more roaming vehicles, as a preconfigured motion 

profile from a memory of the control system, or some combination thereof. 

12. A method, comprising: 

receiving, via a control system, information related to one or more roaming vehicles 

disposed on a running surface of a surface stator matrix, wherein the surface stator matrix 

comprises a plurality of single sided linear induction motors (SSLIMs), each SSLIM of the 

plurality of SSLIMs including two windings arranged orthogonal to each other, and the one 

or more roaming vehicles comprise a non-ferrous reaction plate attached to a bottom of 

each respective roaming vehicle of the one or more roaming vehicles; 

receiving, via the control system, a desired motion profile for the one or more 

roaming vehicles across the surface stator matrix; 

determining, via the control system, a selection of the plurality of SSLIMs to 
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activate and a performance of the selection of the plurality of SSLIMs based on the 

desired motion profile, the information, or some combination thereof; and 

sending, via the control system, control signals to the plurality of motor drives to 

control the selection of the plurality of SSLIMs to produce the desired motion profile, 

wherein the plurality of motor drives controls the plurality of SSLIMs to produce the  

desired motion profile by activating a subset of the plurality of SSLIMs underneath the  

reaction plate in time to generate a thrust vector in the reaction plate that causes the one  

or more roaming vehicles to follow a path specified by the desired motion profile as the  

one or more roaming vehicles traverse the running surface. 

13. The method of claim 12, comprising multiplexing the 

plurality of motor drives to control only [[a]] the subset of the plurality of SSLIMs needed for 

the desired motion profile of the one or more roaming vehicles, wherein the plurality of 

motor drives are of a lesser quantity than the plurality of SSLIMs. 

14. The method of claim 12, comprising sending, via the control 

system, control signals to one or more of the plurality of motor drives to control one or more 

of the plurality of SSLIMs near the one or more roaming vehicles to generate a magnetic 

field that attracts a ferrous plate of a mechanical brake included in each of the one or more 

roaming vehicles to contact a surface of the surface stator matrix. 

15. The method of claim 12, wherein the information related to the 

one or more roaming vehicles comprises a position, a velocity, or both, of the one or more 



38 

roaming vehicles, and the information is received from a position monitoring system. 

16. The method of claim 12, wherein the performance of the selection 

of the plurality of SSLIMs comprises timings of activation for each of the plurality of SSLIMs 

used to produce the desired motion profile, a magnitude of magnetic field to generate, or 

some combination thereof. 

17. A propulsion system, comprising:  

           a control system that: 

receives information related to one or more roaming vehicles disposed on a 

running surface of a surface stator matrix, wherein the surface stator matrix comprises a 

plurality of single sided linear induction motors (SSLIMs), each SSLIM of the plurality of 

SSLIMs including two windings arranged orthogonal to each other, and the one or more 

roaming vehicles comprise a non-ferrous reaction plate attached to a bottom of each 

respective roaming vehicle of the one or more roaming vehicles; 

receives a desired motion profile for the one or more roaming vehicles across 

the surface stator matrix; 

determines which of the plurality of SSLIMs to activate and a performance of 

the plurality of SSLIMs based on the desired motion profile, the information, or some 

combination thereof; and 

sends control signals to a plurality of motor drives to control the plurality of 
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SSLIMs to produce the desired motion profile, such that the plurality of motor drives 

controls the plurality of SSLIMs to produce the desired motion profile by activating  a 

subset of the plurality of SSLIMs underneath the reaction plate in time to generate a  

thrust vector in the reaction plate that causes the one or more roaming vehicles to follow 

a path specified by the desired motion profile as the one or more roaming vehicles 

traverse the running surface. 

18. The control system of claim 17, wherein the control 

system multiplexes the plurality of motor drives to control only the subset of the plurality of 

SSLIMs needed for the desired motion profile of the one or more roaming vehicles, wherein 

the plurality of motor drives are of a lesser quantity than the plurality of SSLIMs. 

19. The control system of claim 17, wherein the control 

system detects abnormal operation of certain windings of the plurality of SSLIMS using 

closed-loop feedback and back calculation of the one or more roaming vehicles resultant 

motion. 




