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CLAIMS 

 

1. A helical antenna structure, for connecting to a 

coaxial transmission line, the coaxial transmission line 

having an inner conductor and an outer conductor, and the 5 

helical antenna structure having: 

 a dielectric support, wherein the dielectric support is 

substantially cylindrical and has a rounded distal end, or a 

hemispherical portion at its distal end; 

a first helical electrode and a second helical electrode, 10 

both located on the dielectric support and both extending to 

the distal end of the dielectric support, and electrically 

isolated from each other; 

a first connection means for connecting the first helical 

electrode to the inner conductor of a coaxial transmission 15 

line; 

 a second connection means for connecting the second 

helical electrode to the outer conductor of a coaxial 

transmission line; 

 wherein: 20 

 the dielectric support includes a channel or a 

chamber for receiving the coaxial transmission line, such that 

a distal end of the coaxial transmission line is located at or 

near the distal end of the dielectric support;  

 the distal end of the coaxial transmission line is 25 

embedded within the dielectric support, and first connection 

means and the second connection means are located in bores 

through the dielectric support, the bores arranged to connect, 

respectively, the first helical electrode to the inner 

conductor, and the second helical electrode to the outer 30 

conductor, wherein the first connection means and the second 

connection means are located towards the distal end of the 

channel; 

  at least one of the first helical electrode and the 

second helical electrode is able to act as a radiating antenna 35 

structure for outwardly emitting a microwave/RF field; and 

  the first helical electrode and the second helical 

electrode are configured to sustain an electric field in the 

helical region therebetween when microwave 

frequency/radiofrequency energy is delivered to the antenna. 40 

 



 

 

16 

2. A helical antenna structure according to claim 1, 

wherein: 

 a distal end surface of the coaxial transmission line is 

located at the distal end of the dielectric support, and is 

exposed by an aperture, 5 

 the first connection means connects the first helical 

electrode to the inner conductor via the aperture, and 

 the second connection means connects the second helical 

electrode to the outer conductor via the aperture. 

 10 

3. A helical antenna structure according to claim 2, 

wherein only a tab portion of the aperture exposes a portion 

of the outer conductor.  

 

4. A helical antenna structure, for connecting to a 15 

coaxial transmission line, the coaxial transmission line 

having an inner conductor and an outer conductor, and the 

helical antenna structure having: 

 a dielectric support, wherein the dielectric support is 

substantially cylindrical and has a rounded distal end, or a 20 

hemispherical portion at its distal end; 

a first helical electrode and a second helical electrode, 

both located on the dielectric support, and electrically 

isolated from each other; 

a first connection means for connecting the first helical 25 

electrode to the inner conductor of a coaxial transmission 

line; 

 a second connection means for connecting the second 

helical electrode to the outer conductor of a coaxial 

transmission line; 30 

a waveguide or transmission line structure for conveying 

microwave/RF energy from a proximal end to a distal end of the 

helical antenna structure; 

 wherein: 

  at least one of the first helical electrode 35 

and the second helical electrode is able to act as a radiating 

antenna structure for outwardly emitting a microwave/RF field; 

  the first helical electrode and the second helical 

electrode are configured to sustain an electric field in the 

helical region therebetween when microwave 40 
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frequency/radiofrequency energy is delivered to the antenna; 

and 

 the waveguide or transmission line structure is in 

the form of a third helical electrode, located beneath the 

surface of or embedded within the dielectric support, and 5 

wherein a distal end of the second helical electrode is 

electrically connected to a distal end of the third helical 

electrode, by a conducting member. 

 

5. A helical antenna structure according to claim 4, 10 

wherein the third helical electrode follows the same helical 

path as the first helical electrode, and is located radially 

inwards therefrom. 

 

6. A helical antenna structure according to claim 5, 15 

wherein the first helical electrode, and the third helical 

electrode are made from strips of conducting material, such 

that the first helical electrode and the third helical 

electrode form a microstrip line. 

 20 

7. A helical antenna structure according to claim 6, 

wherein the first helical electrode is at least three times 

wider than the third helical electrode. 

  

 25 

8. A helical antenna structure according to any 

preceding claim, wherein the first helical electrode and the 

second helical electrode have the same pitch. 

 

9. A helical antenna structure according to claim 9, 30 

wherein the first helical electrode is located diametrically 

opposite the second helical electrode. 

 

10. A helical antenna structure according to any 

preceding claim, wherein the dielectric support has a channel 35 

running therethrough, from the proximal end to the distal end, 

the channel terminating in an aperture. 

 

11. A helical antenna structure according to claim 11, 

further including a retractable needle slidably mounted in the 40 

channel. 
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12. A helical antenna structure according to claim 11 or 

12, wherein the dielectric support comprises a plurality of 

holes between the channel and an outer surface thereof, the 

holes being arranged to permit gas to flow between the 5 

electrodes. 

 

13. A helical antenna structure according to claim 11 or 

12, wherein the channel is arranged to convey liquid, such as 

adrenaline. 10 
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