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aspects described in one embodiment may be combined in any manner with aspects described 

in other embodiments. 

Also, the invention may be embodied as a method, of which an example has been 

provided.  The acts performed as part of the method may be ordered in any suitable way.  

Accordingly, embodiments may be constructed in which acts are performed in an order 5 

different than illustrated, which may include performing some acts simultaneously, even 

though shown as sequential acts in illustrative embodiments.   

Use of ordinal terms such as “first,” “second,” “third,” etc. in the claims to modify a 

claim element does not by itself connote any priority, precedence or order of one claim 

element over another or the temporal order in which acts of a method are performed, but are 10 

used merely as labels to distinguish one claimed element having a certain name from another 

element having a same name (but for use of the ordinal term) to distinguish the claim 

elements. 

Also, the phraseology and terminology used herein is used for the purpose of 

description and should not be regarded as limiting.  The use of “including,” “comprising,” or 15 

“having,” “containing,” “involving,”  and variations thereof herein, is meant to encompass 

the items listed thereafter and equivalents thereof as well as additional items.  
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Claims 

1. An axial flux motor or generator, comprising:

a rotor shaft that rotates about an axis of rotation;

a first rotor plate engaged with the rotor shaft;5 

a first magnet attached to the first rotor plate, the first magnet having a first surface that is

orthogonal to a magnetization direction of the first magnet;  

a second rotor plate engaged with the rotor shaft;  

a second magnet attached to the second rotor plate such that a first magnetic flux is 

generated within a gap between the first and second magnets; and 10 

a stator disposed within the gap, the stator being configured to selectively generate a 

second magnetic flux that interacts with the first magnetic flux so as to cause the rotor shaft, the 

first rotor plate, and the first magnet to rotate in unison, wherein: 

the first rotor plate and first magnet are configured and arranged such that, if the 

first rotor plate and the first magnet were separated from all other magnetic field-15 

generating components, then a distance between a first plane that intercepts a first point 

on the first surface and to which the axis of rotation is normal and a second plane that 

intercepts a second point on the first surface and to which the axis of rotation is normal 

would be substantially greater than zero, and 

the first and second rotor plates are positioned such that the first magnetic flux 20 

causes the distance between the first and second planes to be substantially equal to zero. 

2. The axial flux motor or generator of claim 1, wherein:

the first rotor plate has an annular shape with an opening at its center; and

the rotor shaft is disposed within the opening.25 

3. The axial flux motor or generator of claim 2, wherein the first magnet comprises a ring

magnet with alternating magnetic poles.

4. The axial flux motor or generator of claim 3, wherein a portion of the first rotor plate to 30 

which the first magnet is attached has a shape of a right conical frustum. 
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5. The axial flux motor or generator of claim 2, wherein the first magnet is one of a plurality

of individual magnets that are disposed on the first rotor plate at respective angular positions

about the axis of rotation.

6. The axial flux motor or generator of claim 1, wherein:  5 

the first magnet has an inner edge disposed at the second point; 

the first magnet has an outer edge that is opposite the inner edge and disposed at the first  

point; and 

the first rotor plate and first magnet are further configured and arranged such that, if the 

first rotor plate and the first magnet were separated from all other magnetic field-generating 10 

components, then a ratio of the distance between the first and second planes and a distance 

between the first and second points would be greater than 0.002. 

7. The axial flux motor or generator of claim 6, wherein:

the first rotor plate, the first magnet, the second rotor plate, and the second magnet are15 

configured and arranged such that the ratio of the distance between the first and second planes 

and the distance between the first and second points is a first value; and 

the first rotor plate and first magnet are further configured and arranged such that, if the 

first rotor plate and the first magnet were separated from all other magnetic field-generating 

components, then the ratio of the distance between the first and second planes and the distance 20 

between the first and second points would be a second value that is at least two times the first 

value. 

8. The axial flux motor or generator of claim 1, further comprising:

a case at least partially enclosing the first rotor plate, the first magnet, the stator, the25 

second rotor plate, the second magnet, and a portion of the rotor shaft, wherein:  

the first rotor plate, the first magnet, the second rotor plate, the second magnet, 

and the rotor shaft are movable relative the case, and  

the stator is fixed relative to the case.   

30 
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9. The axial flux motor or generator of claim 8, further comprising:

at least one bearing disposed between the case and the rotor shaft to allow relative

movement between the case and the rotor shaft.   

10.   The axial flux motor or generator of claim 1, wherein the first surface faces the stator. 5 

11. The axial flux motor or generator of claim 1, wherein:

the first surface of the first magnet faces away from the first rotor plate;

the first point is at a larger radial distance from the axis of rotation than the second point;

and 10 

the first rotor plate and the first magnet are further configured and arranged such that, if 

the first rotor plate and the first magnet were separated from all other magnetic field-generating 

components, then a ray that extends away from the first surface at the first point and is normal to 

the first surface would intercept the second plane. 

15 

12. The axial flux motor or generator of claim 11, wherein the first rotor plate and the first

magnet are further configured and arranged such that, if the first rotor plate and the first magnet

were separated from all other magnetic field-generating components, then an angle between the

ray and the first plane would be substantially less than 90 degrees.

20 

13. The axial flux motor or generator of claim 11, wherein:

the first magnet has an inner edge disposed at the second point;

the first magnet has an outer edge that is opposite the inner edge and disposed at the first

point; and 

the first rotor plate and first magnet are further configured and arranged such that, if the 25 

first rotor plate and the first magnet were separated from all other magnetic field-generating 

components, then a ratio of the distance between the first and second planes and a distance 

between the first and second points would be greater than 0.002.   

14. The axial flux motor or generator of claim 1, wherein: 30 

the second point is at a larger radial distance from the axis of rotation than the first point;  
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the first and second points contact a second surface of the first rotor plate at first and 

second locations, respectively; 

the first and second rotor plates are positioned such that the second plane is on a first side 

of the first plane; and 

the first rotor plate and the first magnet are further configured and arranged such that, if 5 

the first rotor plate and the first magnet were separated from all other magnetic field-generating 

components, then: 

 a ray that extends away from and is normal to the second surface at the second 

location would intercept the first plane, and 

the second plane would remain on the first side of the first plane.   10 

15. A method for forming an axial flux motor or generator, comprising:

attaching a first magnet to a first rotor plate, the first magnet having a first surface that is

orthogonal to a magnetization direction of the first magnet;  

engaging the first rotor plate with a rotor shaft that is configured to rotate about an axis of 15 

rotation, wherein the first rotor plate is configured such that, after the first magnet is attached to 

the first rotor plate, a distance between a first plane that intercepts a first point on the first surface 

and to which the axis of rotation is normal and a second plane that intercepts a second point on 

the first surface and to which the axis of rotation is normal is substantially greater than zero; and 

engaging a second rotor plate with the rotor shaft such that: 20 

a first magnetic flux that is generated within a gap between the first magnet and a 

second magnet attached to the second rotor plate causes the distance between the first and 

second planes to be substantially equal to zero, and 

a stator is disposed within the gap, wherein the stator is configured to selectively 

generate a second magnetic flux that interacts with the first magnetic flux so as to cause 25 

the rotor shaft, the first rotor plate, and the first magnet to rotate in unison.   

16. The method of claim 15, wherein the first rotor plate has an annular shape with an

opening at its center, the opening being adapted to receive the rotor shaft.

30 

17. The method of claim 16, wherein the first magnet comprises a ring magnet with

alternating magnetic poles.
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18. The method of claim 17, wherein a portion of the first rotor plate to which the first

magnet is attached has a shape of a right conical frustum.

19. The method of claim 15, wherein the first magnet is one of a plurality of individual

magnets that are disposed on the first rotor plate at respective angular positions about the axis of 5 

rotation. 

20. The method of claim 15, wherein:

the first magnet has an inner edge disposed at the second point;

the first magnet has an outer edge that is opposite the inner edge and disposed at the first10 

point; and 

after the first magnet is attached to the first rotor plate and before the second rotor plate is 

engaged with the rotor shaft, a ratio of the distance between the first and second planes and a 

distance between the first and second points is greater than 0.002. 

15 

21. The method of claim 20, wherein:

after the first magnet is attached to the first rotor plate and before the second rotor plate is

engaged with the rotor shaft, the ratio of the distance between the first and second planes and the 

distance between the first and second points is a first value; and 

after the second rotor plate is engaged with the rotor shaft, the ratio of the distance 20 

between the first and second planes and the distance between the first and second points is a 

second value, wherein the first value is at least two times the second value. 

22. The method of claim 15, wherein the first and second rotor plates are engaged with the

rotor shaft such that the first surface faces the stator. 25 

23. The method of claim 15, wherein:

the first surface of the first magnet faces away from the first rotor plate;

the first point is at a larger radial distance from the axis of rotation than the second point;

and 30 

the first rotor plate is further configured such that, after the first magnet is attached to the 

first rotor plate and before the second rotor plate is engaged with the rotor shaft, a ray that 
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extends away from the first surface at the first point and is normal to the first surface intercepts 

the second plane.   

24. The method of claim 23, wherein:

after the first magnet is attached to the first rotor plate and before the second rotor plate is5 

engaged with the rotor shaft, an angle between the ray and the first plane is substantially less 

than 90 degrees.   

25. The method of claim 23, wherein, after the first magnet is attached to the first rotor plate

and before the second rotor plate is engaged with the rotor shaft:  10 

the first magnet has an inner edge disposed at the second point; 

the first magnet has an outer edge that is opposite the inner edge and disposed at the first 

point; and 

a ratio of the distance between the first and second planes and a distance between the first 

and second points is greater than 0.002. 15 

26. The method of claim 15, wherein:

the second point is at a larger radial distance from the axis of rotation than the first point;

the first and second points contact a second surface of the first rotor plate at first and

second locations, respectively; and  20 

the first rotor plate is further configured such that, after the first magnet is attached to the 

first rotor plate and before the second rotor plate is engaged with the rotor shaft, a ray that 

extends away from and is normal to the second surface at the second location intercepts the first 

plane.   
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