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LUBRICANT SUPPORTED ELECTRIC Similarly , the utilization of a lubricant supported electric 
MOTOR INCLUDING MAGNETIC ROTOR motor as the " on wheel " , " in wheel ” or “ near wheel ” motor 

CENTERING in an automotive or land vehicle application results in an 
arrangement with some performance issues when it is sub 

CROSS - REFERENCE TO RELATED 5 jected to the wide range of dynamic forces encountered 
APPLICATION during operation at the wide range of speeds encountered in 

a prime - mover application . Lubricant supported electric 
The subject application claims priority to U.S. Provisional motors also typically do not include rotor and stator struc 

Application Ser . No. 62 / 916,820 filed on Oct. 18 , 2019 , the tures that are sufficiently designed to function as bearings . 
entire disclosure of which is incorporated herein by refer- More specifically , the prior arrangements of lubricant sup 

ported electric motors are not optimally designed for rotor 
position stabilization and centering relative to the stator 

FIELD OF THE DISCLOSURE during an “ un - park ” initialization , transient operating con 
ditions or at resonant critical speeds . For example , when the 

The present disclosure relates to electric devices , such as lubricant supported electric motor is in a stopped or 
electric motors and electric generators . More particularly , “ parked ” position , it is necessary to center the rotor relative 
the present disclosure relates to a lubricant supported elec- to the stator ( to “ un - park ” the rotor and start the machine ) . 
tric motor . During this “ un - park ” initialization , a pump is often used to 

20 pressurize a lubricant disposed between the rotor and stator 
BACKGROUND OF THE INVENTION for lifting the rotor . However , inclusion of this pump adds 

cost and complexity to the system . Also , in order to accom This section provides a general summary of background plish rotor stabilization when the lubricant supported electric information and the comments and examples provided in motor is in motion , hydrostatic pressure is often utilized to 
this section are not necessarily prior art to the present 25 act on a select portion of the rotor for centering the rotor 
disclosure . within the stator . However , this hydrostatic pressure may not 

Various drivelines in automotive , truck , and certain off be the lowest cost and most efficient means for centering the 
highway applications take power from a central prime rotor , and then maintaining rotor centering , during opera 
mover and distribute the power to the wheels using mechani- tion . Accordingly , there remains a continuing need for a 
cal devices such as transmissions , transaxles , propeller 30 lubricant supported electric motor which improves bearing 
shafts , and live axles . These configurations work well when performance , while providing the lighter and smaller foot 
the prime mover can be bulky or heavy , such as , for print sought from alternative prime mover implementations . 
example , various internal combustion engines ( “ ICE ” ) . 
However , more attention is being directed towards alterna SUMMARY OF THE INVENTION 
tive arrangements of prime movers that provide improved 35 
environmental performance , eliminate mechanical driveline The subject invention is directed to a lubricant supported 
components , and result in a lighter - weight vehicle with more electric motor including a stator presenting a stator raceway , 
space for passengers and payload . and a rotor extending along an axis and rotatable relative to 

“ On wheel ” , “ in - wheel ” or “ near - wheel ” motor configu- the stator . The rotor presents a rotor raceway disposed in 
rations are one alternative arrangement for the traditional 40 spaced relationship with the outer raceway to define a gap 
ICE prime mover that distributes the prime mover function therebetween . A lubricant is disposed in the gap for sup 
to each or some of the plurality of wheels via one or more porting the rotor relative to the stator . The rotor includes a 
motors disposed on , within , or proximate to the plurality of plurality of rotor poles arranged adjacent the rotor raceway 
wheels . For example , in one instance , a traction motor , using in circumferentially spaced relationship with one another , 
a central shaft through a rotor and rolling element bearings 45 and the stator includes a plurality of stator poles extending 
to support the rotor , can be utilized as the " on wheel ” , “ in radially towards the rotor in circumferentially spaced rela 
wheel ” or “ near wheel ” motor configuration . In another tionship with one another along the stator raceway . A 
instance , a lubricant supported electric motor , such as plurality of stator coil windings are distinctly wrapped 
described in U.S. application Ser . No. 16 / 144,002 , the around a respective one of the plurality of stator poles and 
disclosure of which is incorporated herein by reference , can 50 individually controllable for generating a magnetic force to 
be utilized as the " on wheel ” , “ in wheel " or " near wheel " center the rotor relative to the stator with carefully - timed 
motor configuration . While each of these motor configura- adjustments to magnetic fields generated by the stator . The 
tions result in a smaller size and lighter weight arrangement magnetic rotor centering of the lubricant supported electric 
as compared to the prime movers based on the internal motor advantageously reduces or eliminates the hydrostatic 
combustion engine , they each have certain drawbacks and 55 bearing support , and the requirement for a lubricant pump , 
disadvantages . as required by the prior art designs . The magnetic rotor 

For example , the utilization of traction motors as the “ on centering also provides improved dynamic response to rotor 
wheel ” , “ in wheel ” or “ near wheel ” configuration still results positioning . Other advantages will be appreciated in view of 
in motors that are too heavy and not robust enough to shock the following more detailed description of the subject inven 
loading to be useful for wheel - end applications . These 60 tion . 
traction motors also must be supported by rolling element 
bearings typically at each end of the electric motor shaft , BRIEF DESCRIPTION OF THE DRAWINGS 
making them too heavy and large to be practical for wheel 
end applications . These conventional rolling element bear- The drawings described herein are for illustrative pur 
ings also have limited ability to sustain ( absorb ) large , 65 poses only of selected aspects and not all possible imple 
sudden shocks and also consume significant space within the mentations , and are not intended to limit the scope of the 
electric motor that does not contribute to torque production . present disclosure . 
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FIG . 1 is a cross - sectional side view of an exemplary may be fluidly coupled to a low pressure source ( e.g. , a 
lubricant supported electric motor illustrating a rotor extend- sump ) 26 of the lubricant 18 , where the lubricant 18 may 
ing along an axis and rotatably disposed within a stator to move from the lower pressure source to the high pressure 
define a gap therebetween and a lubricant disposed within source , through the passageway 20 and into the gap 16 . 
the gap for supporting the rotor within the stator ; 5 Rotation of the rotor 14 relative to the stator 12 may operate 
FIG . 2 is a cross - sectional end view of the lubricant as a self - pump to drive lubricant 18 through the passageway 

supported electric motor illustrating a plurality of stator 20 and into the gap 16 . 
poles extending radially towards the rotor and circumferen- As further illustrated in FIG . 1 , the rotor 14 is preferably 
tially spaced from one another about the axis and a plurality interconnected to a drive assembly 22 for coupling the 
of rotor poles disposed in circumferentially spaced relation- 10 lubricant supported electric motor 10 to one of the plurality 
ship with one another along a rotor raceway in radially of wheels of a vehicle . For example , in one instance , the 
spaced relationship with the plurality of stator poles ; and drive assembly 22 may include a planetary gear system . 
FIG . 3 is a graph illustrating centering pulses and stator Alternatively , the drive assembly 22 may include one or 

phase currents of a typical three - phase lubricant supported more parallel axis gears . However , the rotor 14 could be 
electric AC motor , according to an aspect of the disclosure . 15 directly coupled to the wheel of the vehicle , without depart 

ing from the scope of the subject disclosure . The stator 12 
DETAILED DESCRIPTION OF THE ENABLING and rotor 14 are configured to exert an electromagnetic force 

EMBODIMENTS therebetween to convert electrical energy into mechanical 
energy , moving the rotor 14 and ultimately driving the wheel 

Example embodiments of a lubricant supported electric 20 coupled to the lubricant supported electric motor 10 via the 
motor in accordance with the present disclosure will now be drive assembly 22. The drive assemblies 22 may provide one 
more fully described . Each of these example embodiments or more reduction ratios between the lubricant supported 
are provided so that this disclosure is thorough and fully electric motor 10 and the wheel in response to movement of 
conveys the scope of the inventive concepts , features and the rotor 14 . 
advantages to those skilled in the art . To this end , numerous 25 As best illustrated in FIGS . 1-2 , the rotor 14 presents a 
specific details are set forth such as examples of specific rotor raceway 28 ( arranged as an outer raceway in the 
components , devices and mechanisms associated with the Figures ) and the stator 12 presents an stator raceway 30 
lubricant supported electric motor to provide a thorough ( arranged as an inner raceway in the Figures ) disposed in 
understanding of each of the embodiments associated with opposing relationship to the rotor raceway 28. However , 
the present disclosure . However , as will be apparent to those 30 when the arrangement of the stator 12 and the rotor 14 
skilled in the art , not all specific details described herein relative to the axis A are reversed , the respective raceways 
need to be employed , the example embodiments may be 28 , 30 similarly swap , with the stator raceway 30 arranged 
embodied in many different forms , and thus should not be as the outer raceway and the rotor raceway 28 arranged as 
construed or interpreted to limit the scope of the disclosure . the inner raceway . 
FIG . 1 illustrates a lubricant supported electric motor 10 35 In either arrangement , and as best illustrated in FIG . 2 , the 

in accordance with an aspect of the disclosure . As best stator 12 includes a plurality of stator poles 32 extending 
illustrated in FIG . 1 , the lubricant supported electric motor radially towards the rotor 14 and circumferentially spaced 
10 includes a stator 12 and a rotor 14 extending along an axis from one another about the axis A along the stator raceway 
A and movably ( i.e. , rotatably ) disposed within the stator 12 30. The rotor 14 includes a plurality of rotor poles 34 ' , 34 " 
to define a gap 16 ( also shown as “ G ” ) therebetween . In an 40 disposed in circumferentially spaced relationship with one 
alternative arrangement , the stator 12 and the rotor 14 can be another and circumferentially aligned along the rotor race 
reversed , with the stator 12 extending along the axis A and way 28. In other words , each of the rotor poles 34 ' , 34 " 
the rotor 14 rotatably disposed around the stator 12 without extend circumferentially along the rotor raceway 28 and are 
departing from the scope of the subject disclosure . disposed in radially spaced relationship with the stator poles 
A lubricant 18 is disposed in the gap 16 for supporting the 45 32. The plurality of rotor poles 34 preferably include a 

rotor 14 within or around the stator 12 , and providing plurality of north rotor poles 34 ' and a plurality of south rotor 
continuous contact between these components . The lubri- poles 34 " , with each one of the north rotor poles 34 ' disposed 
cant 18 may therefore act as a buffer ( e.g. , suspension ) between two south rotor poles 34 " . In other words , the 
between the stator 12 and the rotor 14 minimizing or plurality of north rotor poles 34 ' and the plurality of south 
preventing contact therebetween . In other words , the lubri- 50 rotor poles 34 " are circumferentially staggered along the 
cant 18 prevents direct contact between the stator 12 and rotor raceway 28 in alternating relationship with one 
rotor 14 and provides an electric lubricant supported electric another . As a result of this staggered relationship , each one 
motor 10 which is robust to shock and vibration loading due of the north rotor poles 34 ' is preferably radially aligned with 
to the presence of the lubricant 18. Additionally , and alter- another one of the north rotor poles 34 ' to form sets of 
natively , a substantially incompressible lubricant 18 may be 55 diametrically opposed north rotor poles 34 ' along the rotor 
used in order to minimize the gap between the stator 12 and raceway 28. Similarly , each one of the south rotor poles 34 " 
the rotor 14. For very high speed motors , a compressible is preferably radially aligned with another one of the south 
lubricant ( i.e. a gas ) may also be used . rotor poles 34 " to form sets of diametrically opposed south 
As further illustrated FIG . 1 , the stator 12 defines a rotor poles 34 " along the rotor raceway 28. For example , 

passageway 20 disposed in fluid communication with the 60 FIG . 2 illustrates a lubricant supported electric motor 10 
gap 16 for introducing the lubricant 18. However , the including twelve stator poles 32 and eight rotor poles 34 ' , 
passageway 20 could be provided on any other components 34 " with two sets of diametrically opposed north rotor poles 
of the lubricant supported electric motor 10 without depart- 34 ' and two sets of diametrically opposed south rotor poles 
ing from the subject disclosure . According to an aspect , the 34 " circumferentially arranged along the rotor raceway 28 in 
lubricant 18 may be cycled or pumped through the passage- 65 staggered relationship with one another . 
way 20 and into the gap 16 in various ways . For example , As further illustrated in FIG . 2 , the lubricant supported 
a high pressure source ( e.g. , a pump ) 24 of the lubricant 18 electric motor 10 includes a plurality of stator coil windings 

a 

a 
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36 which are preferably each individually and separately no lubrication in - between the stator 12 and the rotor 14 . 
wrapped around a respective one of the plurality of stator Through this individualized control of the diametrically 
poles 32. In other words , each one of the stator poles 32 is opposed stator poles 32 , further designated by Al and A3 
uniquely wrapped with a stator coil winding 36 that is and which are aligned with a gravitational force F of the 
distinct from and not shared by any of the other stator poles 5 lubricant supported electric motor 10 , the rotor 14 can 
32. At least one power transistor 38 is electrically connected advantageously be lifted by the repelling magnetic ( north ) 
to the plurality of stator coil windings 36 and configured to south ) forces during an “ un - park ” initialization . 
individually and distinctly control current passing through Even more specifically , according to an aspect of the 
each one of the stator coil windings 36 , such as to alterna- disclosure , a special algorithm may be contemplated for 
tively energize respective stator poles 32 between a north 10 starting the lubricant supported electric motor 10 and facili 
stator pole and a south stator pole arrangement . In other tating “ un - park ” initialization . During normal operation , the 
words , the power transistor 38 is configured to drive current gap 16 between the stator 12 and the rotor 14 is lubricated , 
through a select stator coil winding 36 in either direction and the purpose of centering is to provide smooth , oscilla 
without effectuating control of any of the other stator coil tion - free operation of the lubricant supported electric motor 
windings 36. In a preferred arrangement , and as best illus- 15 10 ( or at least minimized oscillations ) as well as consistent 
trated in FIG . 2 , the at least one power transistor 38 lubrication . For proper starting , there is a need to lubricate 
preferably includes a plurality of power transistors 38 each this location . As stated in the background section , a prior art 
individually and electrically connected with a respective one method to achieve lubrication is to pressurize the lubricant 
of the stator coil windings 36 to effectuate individualized with a pump 24 , such that the pressure of the lubricant lifts 
and distinct control of each stator pole 32. The plurality of 20 the rotor 14 and operation of the lubricant supported electric 
power transistors 38 may be placed in an H - bridge configu- motor 10 can commence . With the circuits described above , 
ration ( as shown exemplarily in FIG . 2 ) , a half H - bridge the rotor 14 can alternatively be lifted by repelling magnetic 
configuration , or some other configuration known in the art . ( north / south ) forces , such as but not limited to ( 1 ) control 
The power transistors 38 are preferably connected to a DC ling the currents in the individual stator coil windings 36 so 
bus 40 and preferably driven in a pulse width modulated 25 as to balance the rotor 14 in the center of the stator 12 ; ( 2 ) 
mode to achieve the desired coil current . The power tran- lift the rotor 14 and allow the rotor 14 to come back down , 
sistors 38 can be placed outside of the lubricant supported possibly a few times , sufficiently to ensure lubricant has 
electric motor 10 in a typical power inverter package . seeped in between the stator 12 and the rotor 14. The first 
Alternatively , and as shown in FIG . 2 , the power transistors method is preferred as it can provide a smooth start of the 
38 can also be placed very near the stator winding coils 36 30 lubricant supported electric motor 10 , but the second method 
that are driven by the power transistors 38. In this case , the is simpler to implement and in some applications may be 
power transistors 38 can be cooled by the same lubricant sufficient . In either method , immediately after an initializa 
flow that cools the stator 12 and the rotor 14 , which can tion routine or more to the point , as a final step in such an 
achieve a packaging and cost advantage . initialization routine , the lubricant supported electric motor 
A controller 42 is electrically connected to each power 35 10 phases are excited such as to initiate rotation . 

transistor 38 and configured to manage individualized con- In an alternative mode of operation , the amount of rotor 
trol of the power transitions 38 based on the following centering required can be adjustable by individually modi 
described needs of the lubricant supported electric motor 10 . fying current in select ones of the stator winding coils 36 in 
More specifically , individualized control of the stator coil response to run conditions ( such as speed or torque ) known 
windings 36 associated with each stator pole 34 provides for 40 to create unstable conditions for the rotor 14 , or in response 
magnetically centering the rotor 14 within the stator 12 to a measured non - centered or unstable condition of the 
during " un - park ” initialization , transient operating condi- rotor 14 , or in response to measured or inferred external 
tions and / or at resonant critical speeds without the need for forces acting on the lubricant supported electric motor 10 
the pumps and hydrostatic pressure required by the prior ( e.g. , external shock or vibration ) . For example , with further 
designs . In a preferred arrangement , this individual control 45 reference to FIG . 2 , during any one of these conditions , the 
of the stator coil windings 36 can be used to create ( i.e. , rotor 14 may operate off - center and biased towards a right 
generate ) magnetic forces to repel the rotor 14 on diametri- portion of the stator 12 , as defined relative to the axis A. In 
cally opposite sides . In other words , the controller 42 is response to detecting this unstable condition , the stator 
configured to individually control stator coil windings 36 winding coils 36 associated with the diametrically opposed 
disposed on diametrically opposed stator poles 32 based on 50 stator poles 32 designated by A2 and A4 can be biased to 
a position of the north rotor poles 34 ' or the south rotor poles create ( i.e. , generate ) magnetic north stator poles when a set 
34 " relative to these diametrically opposed stator poles 32 . of diametrically opposed north rotor poles 34 ' are disposed 
The resulting magnetic repulsion is intended to be nearly adjacent and radially aligned with A2 and A4 , generating 
equal on opposite sides of the rotor 14 , which creates a net opposing magnetic forces that once again will tend to center 
centering effect of the rotor 14 within the stator 12 . 55 the rotor 12 in the stator 14 . 

For example , and with reference to FIG . 2 , according to FIG . 3 illustrates a chart of phase currents in a typical 
one mode of operation , the stator winding coils 36 associ- 3 - phase lubricant supported electric AC motor 10 , showing 
ated with the diametrically opposed stator poles 32 desig- an exemplary operation of rotor centering based on center 
nated by A1 and A3 can be biased to create magnetic north ing pulses and stator phase currents generated in the dia 
stator poles when a set of diametrically opposed north rotor 60 metrically opposed stator poles 32 based on a position of 
poles 34 ' are disposed adjacent and aligned with A1 and A3 , mechanical alignment of the diametrically opposed sets of 
generating opposing magnetic forces that will tend to center rotor north poles 34 ' and rotor south poles 34 " . These points 
the rotor 12 in the stator 14. During starting ( " un - park ” ) , of mechanical alignment are shown assuming ( approxi 
especially if the lubricant supported electric motor 10 has mately ) quadrature magnetic offset between rotor 12 and 
been at rest for an extended period of time , the rotor 14 rests 65 stator 14. In this example , a trapezoidal bias is applied to the 
on a bottom ( i.e. , lower ) portion of the stator raceway 30 , individual phases as shown in the lower graph . These 
such that the rotor 14 is directly touching the stator 12 , with exemplary bias pulses will create a magnetic repulsion 

a 
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between stator 12 and rotor 14 used for rotor centering as force on the other side . If by way of example , the rotor is 
described in more detail throughout this description section . moving close to stator pole A4 , pole A4 could be energized 
Additionally , amplitude of these bias pulses may vary to create a repulsion force , while the diametrically opposed 
depending on a restoring force required to re - center the rotor stator pole A2 is energized to attract the rotor . Such momen 
14 within the stator 12. According to an aspect of the 5 tary use of attraction could be used to complement a 
disclosure , in the case of a polyphase excitation system , the repulsion force to hasten the centering of the rotor . 
centering magnetic flux will link or combine two or more According to another embodiment of the disclosure , it is 
adjacent poles , for example A1 and B1 , etc. , so the stator possible to use the motor conventional windings and driving 
magnetic poles are not limited to just A poles , or B or C inverter ( i.e. , a power electronics circuit comprising two 
poles , but several or all of the poles in combination , such as 10 power switches per phase as well as peripheral circuits , in a 
increase a magnitude of the bias depending on the restoring conventional configuration known in the art of driving AC 
force required . According to another aspect of the disclo- motors from a DC bus ) and bias the usual phase currents in 
sure , for rotors without sets of diametrically opposed rotor the conventional windings in a polyphase lubricant sup 
poles , a suitable vector sum of forces around the rotor 14 can ported electric motor to achieve a result similar to that 
be created to center the rotor 14 , such as illustrated in FIG . 15 described above . In other words , in this embodiment , the 
2 by the exemplary vectors originating from the axis A. stator coil windings 36 and machine windings are one and 

According to an aspect of the disclosure , the controller 42 the same , and centering coil control power transistors 38 are 
can be configured to use a Clark - Park transform ( with direct one and the same as the machine inverter power transistors . 
( d ) and quadrature ( q ) parameters ) method for computing This would reduce cost and complexity greatly at the 
the desired phase currents , and a time - varying adjustment to 20 expense of some loss in functionality and control flexibility . 
the direct ( d ) parameter can be used to create a similar However , in a preferred embodiment , each of the stator 
magnetic repulsion to that described above . poles 32 and respective stator coil windings 36 are special 

Preferably , the magnetic forces acting on the opposite poles / windings separate from the conventional poles / wind 
sides of the rotor 14 are generated by currents and are ings and arranged in selective locations , such as at positions 
therefore equal , with one advantage of having equal currents 25 A1 and A3 aligned along a gravitational force F for the 
being simplicity of control . However , non - equal currents lubricant supported electric motor 10 . 
may be preferable , for instance to compensate for variabili- Obviously , many modifications and variations of the 
ties in rotor magnet strength and stator flux conduction , or present disclosure are possible in light of the above teach 
to counter gravitational forces on the rotor 14. These vari- ings and may be practiced otherwise than as specifically 
abilities and / or gravity can be accounted for by adjustments 30 described while within the scope of the appended claims . 
in the coil bias currents implemented in computerized con- Individual elements or features of a particular embodiment 
trol algorithms . are generally not limited to that particular embodiment , but , 

Attractive forces are not able to accomplish the ne where applicable , are interchangeable and can be used in a 
centering effect of the rotor 14 described in the aforemen- selected embodiment , even if not specifically shown or 
tioned disclosure because the position of the rotor 14 in the 35 described . 
center of the stator 12 is in an unstable equilibrium such that What is claimed is : 
the rotor 14 would be attracted to one side or another of the 1. A lubricant supported electric motor comprising : 
gap 16 between the rotor 14 and the stator 12. By contrast , a stator presenting a stator raceway ; 
repulsion is stronger as the rotor 14 is closer to the stator 12 , a rotor extending along an axis and rotatable relative to 
such that if the rotor 14 moves towards the stator 12 in one 40 said stator and presenting a rotor raceway disposed in 
particular direction , repulsion is strongest in that direction , spaced relationship with said stator raceway to define a 
moving the rotor 14 away from the stator 12. If the repulsion gap therebetween ; 
magnetic forces are sufficiently larger than the gravity of the a lubricant disposed in said gap for supporting said rotor 
rotor 14 , having equal coil currents and equal repulsion within said stator ; 
forces ( for a given rotor - to - stator gap ) , these forces will be 45 said rotor including a plurality of rotor poles arranged 
sufficient to move the rotor 14 sufficiently close to center of adjacent said rotor raceway in circumferentially spaced 
the stator 12 and thus axially centered on the axis A. If not , relationship with one another ; 
the magnetic forces can be deliberately adjusted to have a said stator including a plurality of stator poles extending 
larger repulsion force where the rotor 14 would naturally radially towards said rotor in circumferentially spaced 
gravitate from its own weight . For purposes of this disclo- 50 relationship with one another along said stator raceway ; 
sure , a repelling force is defined as a north magnetic stator and 
pole facing a north rotor pole ( or south magnetic stator pole a plurality of stator coil windings each distinctly wrapped 
facing a south rotor pole ) , while attractive forces are defined around a respective one of said plurality of stator poles 
as north magnetic stator pole to south rotor pole ( or south and individually controllable for generating a magnetic 
magnetic stator pole to north rotor pole ) . Rotor centering 55 force to center said rotor relative to said stator ; and 
forces may also be generated to work in anti - synchroniza- a plurality of power transistors each individually disposed 
tion to periodic rotor motions ( e.g. , resonances ) . This appli- in electrical communication with a respective one of 
cation of “ anti - vibration ” rotor centering forces will tend to said plurality of stator windings and configured to 
cancel vibrations . individually drive current through said respective one 

The fact that repulsion forces only ( and not attractive 60 of said plurality of stator windings to effectuate said 
forces ) provide a stable equilibrium centering the rotor 14 individualized control of each one of said plurality of 
does not preclude the occasional and momentary use of stator coil windings . 
attractive forces , particularly during transients . For instance , 2. The lubricant supported electric motor as set forth in 
it is well within the scope of this invention that when the claim 1 , wherein said plurality of rotor poles includes at least 
rotor 14 is at one extreme position ( rotor 14 next to or close 65 one set of diametrically opposed rotor north poles and at 
to stator 12 ) , or moving toward such an extreme position , a least one set of diametrically opposed rotor south poles 
repulsion force could be used on one side and an attractive disposed in circumferentially staggered relationship to one 
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another and said plurality of stator poles includes at least one said at least one set of diametrically opposed stator poles 
pair of diametrically opposed stator poles , and wherein said between a north stator pole and a south stator pole arrange 
stator coil windings wrapped around each of said diametri- ment . 
cally opposed stator poles are configured to generate a 6. The lubricant supported electric motor as set forth in 
repelling magnetic force in response to at least one of said 5 claim 5 , further comprising a controller disposed in electri 
sets of diametrically opposed rotor north or south poles cal communication with said plurality of power transistors 
being disposed adjacent and radially aligned with said at and configured to operate said plurality of power transistors 
least one pair of diametrically opposed stator poles . based on a condition of the lubricant supported electric 

motor . 3. The lubricant supported electric motor as set forth in 
claim 2 wherein said stator coil windings wrapped around 7. The lubricant supported electric motor as set forth in 
each of said diametrically opposed stator poles are biased to claim 6 , wherein said at least one set of diametrically 
create magnetic north stator poles in response to said at least opposed stator poles are radially aligned with a gravitational 
one of said set of diametrically opposed rotor north poles force acting on the lubricant supported electric motor , and 
being disposed adjacent and radially aligned with said at said controller is configured to operate said plurality of 
least one pair of diametrically opposed stator poles for 15 power transistors during an " un - park ” initialization of the 
magnetically centering said rotor within said stator . lubricant supported electric motor for lifting said rotor and 

4. The lubricant supported electric motor as set forth in magnetically centering said rotor within said stator . 
claim 2 wherein said stator coil winding wrapped around 8. The lubricant supported electric motor as set forth in 
each of said diametrically opposed stator poles are biased to claim 5 , wherein said plurality of power transistors are 
create magnetic south stator poles in response to said at least 20 connected to a DC bus and arranged adjacent said plurality 

of stator coils . one of said set of diametrically opposed rotor south poles 
being disposed adjacent and radially aligned with said at 9. The lubricant supported electric motor as set forth in 
least one pair of diametrically opposed stator poles for claim 1 , wherein said rotor is operably connected to a final 

drive device that is interconnected to a wheel of a vehicle . magnetically centering said rotor within said stator . 
5. The lubricant supported electric motor as set forth in 10. The lubricant supported electric motor as set forth in 

claim 2 , wherein said plurality of power transistors are claim 1 , wherein said rotor is rotatably disposed within said 
stator . configured to individually drive current through said at least 

one set of diametrically opposed stator poles for alternating 
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