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CLAIMS  

 

1.  A system comprising: 

a spider configured to support a plurality of mineral extraction riser 

segments; 

a gimbal disposed below the spider and configured to support the spider 

during operation; and  

two or more arcuate radio frequency identification (RFID) antennas 

disposed within the gimbal, the spider, or a combination thereof, 

wherein the two or more RFID antennas are configured to 

communicate with one or more RFID tags coupled to each riser 

segment such that a read range of an arcuate RFID antenna 

encompasses an RFID tag throughout a range of motion of the riser 

segment within the gimbal. 

2.  The system of claim 1, wherein each riser segment includes a flange 

disposed at each longitudinal end, and wherein at least one flange of each riser 

segment includes the one or more RFID tags. 

3.  The system of claim 2, wherein each flange of each riser segment includes 

at least one RFID tag. 

4.  The system of claim 2, wherein each flange of each riser segment includes 

two RFID tags, the RFID tags being disposed approximately 180 degrees apart 

about a circumference of the flange. 

5.  The system of claim 4, wherein the gimbal includes two arcuate RFID 

antennas disposed approximately 180 degrees apart about a circumference of the 

gimbal. 
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6.  The system of claim 1, wherein the one or more arcuate RFID antennas 

each comprise an arcuate read range. 

7.  The system of claim 6, wherein a radius of curvature of the one or more 

arcuate RFID antennas is substantially equal to a radius of curvature of a bore of 

the gimbal. 

8.  The system of claim 1, wherein each arcuate RFID antenna is mounted to a 

bearing of the gimbal by a support bracket. 

9.  A system comprising: 

a spider configured to support a mineral extraction riser segment; 

a gimbal disposed below the spider and configured to support the spider 

during operation;  

a first antenna disposed on the gimbal at a first antenna position, wherein 

the first antenna is configured to receive identification information 

from a first transmitter mounted on a flange of the riser segment at a 

first transmitter position;  

a second antenna disposed on the gimbal at a second antenna position 

approximately 180 degrees offset from the first antenna position, 

wherein the second antenna is configured to receive identification 

information from a second transmitter mounted on the flange of the 

riser segment at a second transmitter position approximately 180 

degrees offset from the first transmitter position; and 

wherein the first transmitter is within range of the first antenna, the second 

transmitter is within range of the second antenna, or a combination 

thereof, throughout a range of motion of the riser segment within the 

gimbal. 
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10.  The system of claim 9, wherein the first antenna and the second antenna are 

each mounted to a bearing of the gimbal by a plurality of support brackets. 

11.  The system of claim 9, wherein the first and second transmitters each 

comprise a radio frequency identification (RFID) tag, and the first and second 

antennas each comprise an RFID antenna. 

12.  The system of claim 9, wherein the first and second antennas each comprise 

an arc antenna having an arcuate read range. 

13.  The system of claim 9, wherein the riser segment comprises a first flange 

disposed on a first longitudinal end of the riser segment and a second flange 

disposed on a second longitudinal end of the riser segment, opposite the first 

longitudinal end, and wherein each flange includes the first and second 

transmitters. 

14.  A system, comprising: 

a radio frequency identification (RFID) antenna, comprising: 

an arcuate plate including a recess disposed about a perimeter of the arcuate 

plate; and  

a conductive wire disposed within the recess, wherein the conductive wire 

extends about the perimeter through multiple turns. 

15.  The system of claim 14, wherein the conductive wire is secured to the 

recess by an adhesive connection. 

16.  The system of claim 14, wherein the conductive wire is tuned to 

communicate with RFID transmitters. 

17.  The system of claim 16, wherein the conductive wire is tuned to 

communicate with RFID transmitters operating at a frequency approximately 

between 30 to 300kHz. 
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18.  The system of claim 14, comprising an annular bore, wherein the RFID 

antenna is disposed adjacent to the annular bore, and a radius of curvature of the 

RFID antenna is substantially equal to a radius of curvature of the annular bore. 

19.  The system of claim 14, wherein the arcuate plate comprises an acrylic-

polyvinyl chloride thermoplastic. 

20.  The system of claim 14, wherein the RFID antenna comprises an arcuate 

housing secured to the arcuate plate and configured to substantially enclose the 

recess. 

21.  The system of claim 20, wherein the arcuate housing is secured to the 

arcuate plate with double-sided tape. 

22.  The system of claim 20, wherein the arcuate housing comprises a 

protrusion configured to interface with a mounting bracket. 

23.  A system comprising: 

an antenna comprising: 

an arcuate plate including a recess disposed about a perimeter of the arcuate 

plate;  

a conductive wire disposed within the recess, wherein the conductive wire 

extends about the perimeter through multiple turns; and 

an arcuate housing secured to the arcuate plate and configured to 

substantially enclose the recess. 

24.  The system of claim 23, wherein the conductive wire is tuned to 

communicate with radio frequency identification transmitters. 

25.  The system of claim 23, wherein the arcuate housing is secured to the 

arcuate plate with double-sided tape, with sealant disposed about the perimeter of 

the arcuate plate, or a combination thereof. 
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26.  The system of claim 23, wherein the arcuate housing comprises a 

protrusion configured to interface with a mounting bracket. 

27.  The system of claim 26, wherein the protrusion encloses an insert 

configured to couple with a fastener to secure the arcuate housing to the mounting 

bracket. 

28.  The system of claim 23, comprising a cable assembly configured to 

communicatively couple the conductive wire to a data collection system. 

29.  The system of claim 28, wherein the arcuate housing comprises a 

protrusion configured to support the cable assembly. 

30.  The system of claim 23, wherein the arcuate housing comprises an opening 

in fluid communication with the recess, wherein the opening is configured to 

facilitate a flow of adhesive into the recess to secure the conductive wire to the 

arcuate plate. 

31.  A system, comprising: 

a set of first and second wireless receivers disposed on opposite sides of an 

annular bore, wherein the first and second wireless receivers 

comprise opposing first and second read ranges less than an area of 

the annular bore; and 

a set of first and second wireless transmitters disposed on opposite sides of 

an annular structure disposed in the annular bore, wherein the first 

and second wireless transmitters remain within at least one of the 

first and second read ranges as the annular structure moves within 

the annular bore. 

32.  An antenna mounting system, comprising: 

a gimbal including a plurality of bearings, wherein each bearing is secured 

to a base plate by a first fastener on a first circumferential side of the 
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bearing and a second fastener on a second circumferential side of the 

bearing; 

a first mounting bracket coupled to an antenna, wherein the first mounting 

bracket is secured to the first fastener; and 

a second mounting bracket coupled to the antenna, wherein the second 

mounting bracket is secured to the second fastener. 

33.  The system of claim 32, wherein rotation of the first and second mounting 

brackets are blocked by contact between a dowel coupled to each mounting 

bracket and the bearing. 

34.  The system of claim 32, wherein each bearing is secured to the base plate 

by a third fastener on the first circumferential side of the bearing and a fourth 

fastener on the second circumferential side of the bearing, the first mounting 

bracket is secured to the first and third fasteners, and the second mounting bracket 

is secured to the second and fourth fasteners. 

35.  The system of claim 32, comprising the antenna, wherein the antenna is 

tuned to communicate with radio frequency identification transmitters. 

 


