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inductive power transfer system for use with these components would likely be only a 

small fraction of a percent.  As a result, inductive power transfer systems are not 

practical for use with such components. 

 

SUMMARY OF THE INVENTION 

 In a first aspect, in a wireless inductive power and/or data transfer system 

comprising a magnetic field transmitter which is positioned on a first side of a barrier 

and a magnetic field receiver which is positioned on a second side of the barrier 

opposite the first side, the transmitter comprising two transmitter poles and the 

receiver comprising two receiver poles which are each positioned opposite a 

corresponding transmitter pole, the transmitter generating a magnetic flux which is 

intended to be coupled across the barrier and into the receiver, the improvement 

comprising a magnetic saturation apparatus which includes: at least a first saturation 

magnet which is positioned on one of the first and second sides of the barrier, the 

first saturation magnet comprising at least a first portion which is positioned between 

the two transmitter poles or the two receiver poles; wherein in use the first saturation 

magnet generates a saturation flux in an adjacent saturation region of the barrier, the  

saturation region being located at least partially between the two transmitter poles  or 

the two receiver poles; and  wherein the saturation flux effectively lowers the 

magnetic permeability of the saturation region and thereby inhibits the magnetic flux 

generated by the transmitter from shorting through the barrier between the 

transmitter poles; whereby the saturation region facilitates the flow of magnetic flux 

from the transmitter into the receiver. 

 In accordance with another embodiment of the invention, the transmitter 

comprises two poles and the first saturation magnet includes at least a first portion 

which is positioned between the poles. The first saturation magnet may also include a 

second portion which is positioned around both of the poles. 

 In accordance with yet another embodiment of the invention, the transmitter 

comprises two poles and the first saturation magnet is positioned around one of the 

poles.  The saturation apparatus may optionally include a second saturation magnet 

which is positioned around the other of the poles. 

 In accordance with a further embodiment of the invention, the saturation 

apparatus includes a second saturation magnet which is positioned on a side of the 

barrier opposite the first saturation magnet and the saturation region is located 
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between the first and second saturation magnets.  In this embodiment, the transmitter 

may comprise two transmitter poles, the receiver may comprise two receiver poles, 

each of which is positioned opposite a corresponding transmitter pole, the first 

saturation magnet may include at least a first portion which is positioned between the 

transmitter poles, and the second saturation magnet may include at least a first 

portion which is positioned between the receiver poles.  The first saturation magnet 

may further include a second portion which is positioned around both of the 

transmitter poles, and the second saturation magnet may further include a second 

portion which is positioned around both of the receiver poles. 

 In accordance with still another embodiment of the invention, the transmitter 

comprises first and second transmitter poles, the receiver comprises first and second 

receiver poles, each of which is positioned opposite a corresponding one of the 

transmitter poles, the first saturation magnet is positioned around the first transmitter 

pole, and the second saturation magnet is positioned around the receiver pole which 

is located opposite the first transmitter pole.  In this embodiment the saturation  

apparatus may further comprise a third saturation magnet which is positioned around 

the second transmitter pole and a fourth saturation magnet which is positioned 

around the receiver pole located opposite the second transmitter pole. 

 In accordance with a further embodiment of the invention, the transmitter 

includes two poles and the first saturation magnet includes an elongated member 

which is positioned between the poles.  In this embodiment, the barrier may comprise 

a tubular member and the first saturation magnet may be configured to conform to 

the shape of the tubular member.  For example, the first saturation magnet may 

comprise a diameter which corresponds to a diameter of the tubular member. 

 In accordance with still another embodiment of the invention, the first 

saturation magnet comprises first and second longitudinally extending saturation 

poles and the saturation flux flows from the first saturation pole, through the barrier 

and into the second saturation pole. 

 In accordance with a further embodiment of the invention, the transmitter 

includes two transmitter poles and the first saturation magnet includes a generally 

circular first ring portion, a generally straight first rail portion which bisects the first 

ring portion, and two generally semi-circular first apertures which are defined by the 

first ring and first rail portions.  In this embodiment, each transmitter pole is 

positioned in a corresponding first aperture. 
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reduced magnetic permeability may further comprise a second portion which is 

located around both poles. 

 In accordance with a further embodiment of the invention, the transmitter 

comprises two poles and the region of reduced magnetic permeability comprises a  

first portion which is located around one of the poles.  In this embodiment, the region  

of reduced magnetic permeability may also comprise a second portion which is 

located around the other of the poles. 

 Thus, embodiments of the present invention provide an effective apparatus 

and method for improving the flow of magnetic flux through a barrier which is made of 

a relatively high magnetic permeability material.  Embodiments of the invention in 

effect lower the magnetic permeability of a portion of the barrier which is located 

between the poles of the transmitter.  This in turn inhibits the flux generated by the 

transmitter from shorting through the barrier back to the transmitter.  As a result, 

more of the flux is coupled into the receiver.  Consequently, the power transfer 

efficiency of the inductive power/data transfer system is improved. 

 These and other embodiments and advantages of the present invention will be 

made apparent from the following detailed description, with reference to the 

accompanying drawings.  In the drawings, the same reference numbers may be used 

to denote similar components in the various embodiments. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

 Figure 1 is a schematic representation of an illustrative prior art wireless 

inductive power and/or data transfer system shown positioned across a exemplary 

barrier; 

 Figure 2 is a representation of the inductive power/data transfer system of 

Figure 1 showing the flow of magnetic flux through a barrier made of a material 

comprising a relative magnetic permeability of 10; 

 Figure 3 is a representation of the inductive power/data transfer system of 

Figure 1 showing the flow of magnetic flux through a barrier made of a material 

comprising a relative magnetic permeability of 100; 

 Figure 4 is a graph of flux density (B) versus field intensity (H) for 1010 steel; 

 Figure 5 is a graph of magnetic permeability versus field intensity (H) for 1010 

steel; 
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 CLAIMS 

 

 1. In a wireless inductive power and/or data transfer system comprising a 

magnetic field transmitter which is positioned on a first side of a barrier and a 

magnetic field receiver which is positioned on a second side of the barrier opposite 

the first side, the transmitter comprising two transmitter poles and the receiver 

comprising two receiver poles which are each positioned opposite a corresponding 

transmitter pole, the transmitter generating a magnetic flux which is intended to be 

coupled across the barrier and into the receiver, the improvement comprising a 

magnetic saturation apparatus which includes: 

  at least a first saturation magnet which is positioned on one of the first 

and second sides of the barrier, the first saturation magnet comprising at least a first 

portion which is positioned between the two transmitter poles or the two receiver 

poles; 

  wherein in use the first saturation magnet generates a saturation flux in 

an adjacent saturation region of the barrier, the saturation region being located at 

least partially between the two transmitter poles  or  the two receiver poles; and 

  wherein the saturation flux effectively lowers the magnetic permeability 

of the saturation region and thereby inhibits the magnetic flux generated by the 

transmitter from shorting through the barrier between the transmitter poles; 

  whereby the saturation region facilitates the flow of magnetic flux from 

the transmitter into the receiver. 

 

 2. The wireless inductive power and/or data transfer system of claim 1, 

wherein the first saturation magnet includes a second portion which is positioned 

around both of the transmitter poles or both of the receiver poles. 

 

 3. The wireless inductive power and/or data transfer system of claim 1, 

wherein the first saturation magnet is positioned around one of the two transmitter 

poles or one of the two receiver poles. 

 

 4. The wireless inductive power and/or data transfer system of claim 3, 

further comprising a second saturation magnet which is positioned around the other 

of the two transmitter poles or the other of the two receiver poles. 

 

 5. The wireless inductive power and/or data transfer system of claim 1, 

further comprising a second saturation magnet which is positioned on a side of the 
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barrier opposite the first saturation magnet, wherein the saturation region is located 

between the first and second saturation magnets. 

 

 6. The wireless inductive power and/or data transfer system of claim 5, 

wherein the first saturation magnet includes at least a first portion which is positioned 

between the transmitter poles and the second saturation magnet includes at least a 

first portion which is positioned between the receiver poles. 

 

 7. The wireless inductive power and/or data transfer system of claim 6, 

wherein the first saturation magnet includes a second portion which is positioned 

around both of the transmitter poles and the second saturation magnet includes a 

second portion which is positioned around both of the receiver poles. 

 

 8. The wireless inductive power and/or data transfer system of claim 5, 

wherein the first saturation magnet is positioned around the first transmitter pole and 

the second saturation magnet is positioned around the receiver pole which is located 

opposite the first transmitter pole. 

 

 9. The wireless inductive power and/or data transfer system of claim 8, 

further comprising: 

  a third saturation magnet which is positioned around the second 

transmitter pole; and 

  a fourth saturation magnet which is positioned around the receiver pole 

located opposite the second transmitter pole. 

 

 10. The wireless inductive power and/or data transfer system of claim 1, 

wherein the first saturation magnet includes an elongated member which is 

positioned between the two transmitter poles or the two receiver poles. 

 

 11. The wireless inductive power and/or data transfer system of claim 10, 

wherein the barrier comprises a tubular member and the first saturation magnet is 

configured to conform to the shape of the tubular member. 

 

 12. The wireless inductive power and/or data transfer system of claim 11, 

wherein the first saturation magnet comprises a diameter which corresponds to a 

diameter of the tubular member. 
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 13. The wireless inductive power and/or data transfer system of claim 10, 

wherein the first saturation magnet comprises first and second longitudinally 

extending saturation poles and the saturation flux flows from the first saturation pole, 

through the barrier and into the second saturation pole. 

 

 14. The wireless inductive power and/or data transfer system of claim 1, 

wherein the first saturation magnet includes: 

  a generally circular first ring portion; 

  a generally straight first rail portion which bisects the first ring portion; 

and 

  two generally semi-circular first apertures which are defined by the first 

ring and first rail portions; 

  wherein each transmitter pole is positioned in a corresponding first 

aperture. 

 

 15. The wireless inductive power and/or data transfer system of claim 14, 

wherein the saturation apparatus further comprises a second saturation magnet 

which is positioned on a side of the barrier opposite the first saturation magnet, the 

second saturation magnet including: 

  a generally circular second ring portion; 

  a generally straight second rail portion which bisects the second ring 

portion; and 

  two generally semi-circular second apertures which are defined by the 

second ring and second rail portions; 

  wherein each receiver pole is positioned in a corresponding first 

aperture. 

 

 16. The wireless inductive power and/or data transfer system of claim 1, 

wherein the first saturation magnet comprises a ring-shaped configuration and is 

positioned around the first transmitter pole. 

 

 17. The wireless inductive power and/or data transfer system of claim 16, 

wherein the saturation apparatus further comprises a ring-shaped second saturation 

magnet which is positioned around the receiver pole located opposite the first 

transmitter pole. 

 

  

 




