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The present disclosure relates to a power generator and 
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coils of a generator stator to harvest the inherent energy 
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paramagnetic materials of pole pieces of a generator rotor . 
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more wires of the generator according to a predefined 
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the magnetic flux field , to a power output . Systems and 
apparatuses disclosed herein comprise means for carrying 
out the same . 
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UNIQUE METHOD OF HARNESSING 
ENERGY FROM THE MAGNETIC DOMAINS 

FOUND IN FERROMAGNETIC AND 
PARAMAGNETIC MATERIALS 

FIELD OF THE INVENTION 

[ 0001 ] Systems and methods of generation of an electric 
alternating current ( AC ) or direct current ( DC ) by the 
removal of reverse torque from an electric power generating 
machine and utilizing the electromagnetic coils of a rotor 
and stator to harvest the inherent energy available in the 
rotor magnetic domains of ferromagnetic and paramagnetic 
materials . 

BACKGROUND 

a 

[ 0002 ] Rapid depletion of the earth’s fossil fuel sources 
along with environmental pollution of land , air and water 
with simultaneous climate changes makes obvious the clear 
and urgent need for alternative energy supplies which are 
efficient , require no fossil fuels and are non - polluting . 
[ 0003 ] All standard generators in use today require by 
definition , 1 horsepower of kinetic energy input to generate 
746 watts of electrical energy . 
[ 0004 ] This relationship of mechanical horsepower to 
electrical watts involves derived units of power which have 
evolved from observations and measurements on physical 
and electrical machines ( as well as horses ! ) 
[ 0005 ] A standard generator requires , by definition , 1 hp to 
generate 746 watts plus enough additional horsepower to 
turn the physical mechanisms of the rotor at proper speed to 
maintain the desired frequency . The hp required to spin the 
mechanism is usually about 0.2 hp in a standard generator to 
generate 746 watts for a total 1.2 horsepower to generate 746 
watts , although only 0.2 hp of that energy is used to actually 
generate electrical power . The remaining 1 hp which is equal 
to 746 watts is required to overcome the reverse torque or 
so - called " back EMF ” . 
[ 0006 ] The “ back EMF ” or “ reverse torque ” of all rotary 
generators in use today can best be described by reference to 
“ Lenz's Law ” which in summary states that when an EMF 
is generated by a change in magnetic flux according to 
Faraday's Law , the polarity of the induced EMF is such that 
it produces a current whose magnetic field opposes the 
magnetic flux which produces it . The induced magnetic field 
inside any loop of wire always acts to keep the magnetic flux 
in the loop constant . If the B field is increasing the induced 
magnetic field acts in equal and opposite direction to it , if it 
is decreasing the induced magnetic field acts in the direction 
of the applied field with equal force . In all standard genera 
tors , the rotor is stationed inside the coil loops of the stator , 
therefore the rotor generates a current in the stator which in 
turn generates a magnetic field which is equal in force and 
opposite in polarity , hence reverse torque is a product of the 
design or design flaw of all standard generators . Due to the 
reverse torque , about 85 % more mechanical energy is 
required to turn the rotor than is required to generate power . 
[ 0007 ] There is therefore a need to provide systems and 
methods which overcome at least some of these problems 
found in the prior art . 

eliminates reverse torque along with systems and methods 
for harvesting the energy from the magnetic domains of 
ferromagnetic and paramagnetic material and particularly 
electrical steel . 
[ 0009 ] According to a first aspect of the invention there is 
provided a solid - state electromagnetic rotor , comprising : 

[ 0010 ] a plurality of salient pole pieces arranged around 
a supporting structure wherein a first end of each salient 
pole piece is attached to the support structure and a 
second end of each salient pole piece points outward 
away from the supporting structure , wherein the pole 
pieces include ferromagnetic and / or paramagnetic 
materials ; 

[ 0011 ] a plurality of wires wound around each salient 
pole piece ; and 

[ 0012 ] an excitation circuit configured to provide a 
current to the wires according to a predefined sequence 
to align magnetic domains of the salient pole pieces to 
produce a magnetic flux field , such that the current 
provided to the wires according to the predefined 
sequence provides a moving polar magnetic field in the 
form of distinct magnetic poles as desired to accom 
plish power generation , wherein the field strength of 
the moving polar magnetic field is proportional to the 
density of the magnetic domains of the salient pole 
piece material . 

[ 0013 ] Preferably the plurality of salient pole pieces are 
divided into N - groups . 
[ 0014 ] Advantageously the salient pole pieces within each 
group are configured to be sequentially excited each for a 
predetermined amount of time and / or with a predefined 
delay between excitations of salient pole pieces in each 
group to achieve a target frequency of an excitation cycle . 
[ 0015 ] Advantageously the wires wound around each 
salient pole piece include an inner wire proximal to the 
supporting structure and an outer wire distal to the support 
ing structure , wherein the inner wire and the outer wire are 
excited so that the salient pole piece forms a dipole magnet . 
[ 0016 ] Preferably the excitation circuit comprises an elec 
tronic gating system . 
[ 0017 ] According to a second aspect of the invention there 
is provided a power generator comprising the above - men 
tioned solid - state electromagnetic rotor , and further com 
prising : 

[ 0018 ] an electric power generator stator having a stator 
housing ; and 

[ 0019 ] wherein the solid - state electromagnetic rotor is 
disposed in , or around , and attached to the stator 
housing , such that the magnetic flux field generated by 
the solid - state electromagnetic rotor excites the stator 
coils and produces electric power . 

[ 0020 ] Ideally the stator further comprises a cavity or 
radial surface , and further comprising stator wires config 
ured to direct power to an output port . 
[ 0021 ] Preferably the cavity of the stator is configured to 
receive the solid - state electromagnetic rotor . 
[ 0022 ] Advantageously the power generator further com 
prises a processor configured to execute one or more of : 

[ 0023 ] determining an excitation cycle based on a 
desired target frequency of the power generator ; and 

[ 0024 ] switching the excitation circuit connected to the 
wires wound around the salient pole pieces to excite the 
wires to align the magnetic domains of the plurality of 
salient pole pieces according to a predefined sequence 

SUMMARY 

[ 0008 ] Consistent with the present disclosure , systems and 
methods are provided for a generator with a design which 
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of capacitors ; and the motor stator is connected to a 
3 - phase output of the power generator . 

[ 0043 ] Advantageously the 3 - phase voltage and current 
from the rotor insert oscillates into and out of the 
capacitors across the leads , thereby stabilizing the 
power output of the power generator . 

[ 0044 ] According to a third aspect of the invention there 
is provided a method of generating power using the 
above - mentioned power generator , comprising the 
steps of : 

a 

such that the magnetic domains of a salient pole piece 
in an Nih group of the N - groups of salient pole pieces 
are aligned in a first polarity in a first half of the 
excitation cycle and aligned in a second polarity in a 
second half of the excitation cycle . 

[ 0025 ] Advantageously the processor is further config 
ured to receive a signal from a solid - state frequency 
generator and determine the target frequency of the 
power generator based on the signal . 

[ 0026 ] Further advantageously the processor is config 
ured to sequentially switch on and off a plurality of 
switching elements of the excitation circuit within the 
excitation cycle . 

[ 0027 ] Advantageously a portion of the output power 
from the power generator is fed back into the excitation 
circuit . 

[ 0028 ] Advantageously a portion of the output power is 
routed to an energy storage device . 

[ 0029 ] Preferably the energy storage device comprises 
one or a combination of a battery and a capacitor . 

[ 0030 ] Preferably the power generator further com 
prises : 
[ 0031 ] a plurality of the electric power generator 

stator , wherein each electric power generator stator 
of the plurality of the electric power generator stators 
comprises a stator housing ; and 

[ 0032 ] a plurality of the solid - state electromagnetic 
rotor each placed into and / or attached to each of the 
stator housings , concentrically in an alternating man 
ner either rotor - stator - rotor - stator or stator - rotor - sta 
tor - rotor . 

[ 0033 ] Preferably the stator housing comprises a motor 
stator housing . 

[ 0034 ] Further preferably the motor stator housing com 
prises a four - pole electric motor stator housing . 

[ 0035 ] Advantageously the four - pole electric motor sta 
tor housing comprises a rotor insert , wherein the rotor 
insert is wound with conductors in the winding pattern 
of a four - pole generator . 

[ 0036 ] Further advantageously the four - pole electric 
motor stator housing comprises a motor stator winding 
with a four - pole motor winding pattern . 

[ 0037 ] Ideally the motor stator winding is connected in 
the pattern of a four - pole electric motor . 

[ 0038 ] Advantageously the four - pole electric motor is 
configured to generate a four - pole rotating magnetic 
field at a predefined frequency . 

[ 0039 ] Preferably the predefined frequency is 1800 rpm 
for 60 Hz power from the power nerator and 1500 
rpm for 50 Hz power from the power generator . 

[ 0040 ] Preferably the four - pole rotating magnetic field 
generates 3 - phase voltage in the rotor insert . 

[ 0041 ] Advantageously the power generator further 
comprises an oscillating modulator for stabilizing volt 
age and power output of the power generator . The 
oscillator modulator may comprise the four - pole elec 
tric motor stator housing containing the rotor insert , 
wherein the rotor insert is wound with conductors in the 
winding pattern of a four - pole generator , connected in 
either a “ high - wye ” hook - up , a “ low - wye ” hook - up or 
a delta hook - up . 

[ 0042 ] Preferably the leads from the rotor hook - up of 
the oscillator modulator are connected with a plurality 

[ 0045 ] determining an excitation cycle based on a 
target frequency of the power generator ; 

[ 0046 ] executing the excitation cycle by providing a 
current to one or more of the wires according to a 
predefined sequence to align magnetic domains of 
the salient pole pieces of the rotor to produce an 
evolving magnetic flux field ; and 

[ 0047 ] routing a resultant current , generated by the 
magnetic flux field , to a power output ; wherein the 
strength of the magnetic flux field is evolving and 
increasing as the magnetic domains align ; and 

[ 0048 ] wherein the maximum strength of the evolving 
magnetic flux field is at least four times greater than the 
strength of the electromagnetic alignment field provid 
ing the energy for the moving magnetic poles which 
power the stator . 

[ 0049 ] Advantageously the method further comprises 
the step of routing a portion of the resultant current to 
the energy storage device . 

[ 0050 ] Advantageously the method further comprises 
routing a portion of the output power from the power 
generator back into the excitation circuit . 

[ 0051 ] In the case of the generator of the current invention , 
the rotors are solid state and do not rotate , the magnetic poles 
rotate , therefore there is no reverse torque or pole to pole 
magnetic drag between the rotor and the stator . This induced 
pole in the stator piece is induced by current flow , it is in no 
way responsible for a current flow , as is evidenced by the 
fact that the generator reaches full voltage prior to current 
going to an electrical load . 
[ 0052 ] In the case of the current invention it only requires 
energy to excite the rotor to generate the rotating magnetic 
poles . Therefore the system takes the power required and 
cycles it back to drive the generator and the remaining power 
is usable electric power to be used for whatever purpose is 
required . 
[ 0053 ] The current through the rotor coils forms relatively 
weak magnetic poles which align the magnetic domains of 
the metal to form powerful moving sequenced rotating 
magnetic poles which generates more power from the mag 
netic domains than is required to align the fields . Therefore , 
in the invention of the present disclosure , the harvested 
energy from the moving magnetic fields as the domains are 
aligned allows more usable electric energy output than 
energy input for the system . 
[ 0054 ] The solid state rotor of the present disclosure is 
virtually free of reverse torque due to five design changes 
when compared to the standard electric rotary generators 
found in the prior art : 

[ 0055 ] 1. The rotor of the solid state system has no 
moving parts ; 

[ 0056 ] 2. The rotor does not rotate in the stator cavity ; 

a 
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[ 0057 ] 3. The magnetic poles rotate in proper frequency 
and sequence to generate the desired electric power 
output ; 

[ 0058 ] 4. The solid state rotor can be used to retrofit any 
standard generator , single - phase , two - phase or three 
phase ; 

[ 0059 ] 5. Rotors and stators can be radially laminated to 
improve power and efficiency . 
[ 0060 ] On Nov. 17 , 2017 Dr. Robert R. Holcomb 

filed a patent application in the European Patent 
Office ( EPO ) titled “ Solid - State Multi - Pole and Uni 
Pole Electric Generator Rotor for AC / DC Electric 
Generators ” in which he described the use of a static 
rotor with a rotating magnetic field . This disclosure 
described the use of this device for the elimination of 
reverse torque or back EMF . It also described the 
efficiency performance as being apparently greater 
than 1 ( > 1 ) . This finding allowed the generator to 
operate in a self - sustained fashion . The disclosure 
did not explain the mechanism of input energy to 
allow an output of more energy than the apparent 
input energy . This mechanism is addressed in the 
present disclosure . The input to output energy does 
balance when the energy harvested from the mag 
netic domains of the ferromagnetic material of the 
electrical steel is put into the energy equation . 

[ 0061 ] The device in the present disclosure which 
generates the rotating magnetic field is referred to as 
a rotor even though it does not rotate , it emits a 
rotating magnetic field in the form of distinct mag 
netic poles , therefore it will be referred to herein as 
a rotor . 

[ 0062 ] The system of the present disclosure does not 
conform to the classical definition of an electric power 
generator ( Webster Dictionary Definition of Electric Gen 
erator : ‘ A machine by which mechanical energy is changed 
into electrical energy ' ) . The classical generator operates by 
using a main driver to produce mechanical energy which 
spins a magnetized rotor . The magnetic flux from the rotor 
pushes electrons through the stator coils and out to the 
electric load . The present disclosure generates and propa 
gates a polar magnetic field , the flux from which pushes 
electrons through the stator coils out to an electric load . The 
magnetic field rotates but the physical member ( the rotor ) 
which generates the magnetic poles remains static . There 
fore , since this system does not conform to the classical 
definition of any existing electric power generating system , 
it shall hereafter be referred to as The Holcomb Energy 
System ( HES ) . 
[ 0063 ] Embodiments consistent with the present disclo 
sure include systems and methods for one or more electric 
generator rotors which may be solid - state and may provide 
the majority of the magnetic flux required to excite the 
stator . The standing salient poles of the present disclosure 
are excited by a relatively weak electromagnetic pole . The 
current to generate this relatively weak magnetic pole is 
taken from the output of the generator stator . When these 
standing poles are excited by the relatively weak electro 
magnetic fields emanating from the electromagnetic coil , 
these weak fields align the magnetic domains of the elec 
trical steel in a single direction . The magnetic domains are 
formed by the electron spin of unpaired electrons of the 
atoms of the electrical steel or other suitable material . 
Therefore , the majority of the energy to run this solid - state 

generator is contributed by the electron spin of unpaired 
electrons which form magnetic domains and are aligned by 
the relatively weak fields of the salient pole electromagnetic 
coil . As these domains are coming into alignment they 
produce a very strong magnetic flux which induces the 
voltage and current flow in the stator coils . 
[ 0064 ] These ferromagnetic and paramagnetic materials 
produce atomic moments that exhibit very strong interac 
tions . These interactions are produced by electronic 
exchange forces and result in a parallel or anti - parallel 
alignment of the atomic moments . Exchange forces are very 
large , equivalent to a field on the order of 1,000 Tesla or 
approximately 100 million times the strength of the earth's 
magnetic field . The saturation magnetization of materials is 
the maximum induced magnetic moment that can be 
obtained in a magnetic field ( H.sat ) . Beyond this saturation 
point the field , further increases in the weak aligning mag 
netic field will not yield further increase in magnetization . 
Saturation occurs when all of the available magnetic 
domains have been aligned . Ferromagnetic materials exhibit 
parallel alignment of moments resulting in large net mag 
netization even in the presence of relatively weak electro 
magnetic poles which are bringing about the alignments . 
[ 0065 ] In accordance with some exemplary embodiments , 
a system is provided for generating power by removal of 
reverse torque . Reverse torque accounts for about 80 % of 
the load in a standard generator and this load must be 
overcome by the prime mover . The generator of the present 
disclosure is solid - state and the majority of the moving 
magnetic flux is provided by the progressive and evolving 
alignment of magnetic domains within the rotor electrical 
steel salient poles , therefore it is very efficient . The only 
power required to operate the generator is that which is 
necessary to excite the weak magnetic poles which are 
responsible for aligning the rotor magnetic pole domains . 
Therefore , the generator operates with a complete energy 
balance . 

1 kW input power ( alignment ) + 3 kW from the magnetic domains 

4.0 kW output power 

[ 0066 ] The above summary equation accounts for all of 
the significant energy of the system and the input and output 
energy is completely balanced . 
[ 0067 ] For example , a solid - state electromagnetic rotor , 
consistent with the present disclosure , may include plu 
rality of salient pole pieces arranged around a supporting 
structure wherein a first end of each salient pole piece is 
attached to the support structure and a second end of each 
salient pole piece points outward or inward away from the 
supporting structure and wires are wound around each 
salient pole piece such that when the wires of the plurality 
of salient pole pieces are sequentially excited by an excita 
tion circuit , the salient pole pieces are energized by a 
relatively weak electrical current which provides a relatively 
weak magnetic pole which in turn aligns the magnetic 
domains of the poles thereby providing a strong moving 
polar magnetic field in the form of distinct magnetic poles as 
desired to accomplish power generation . 
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[ 0068 ] In accordance with an aspect , a method is disclosed 
for removing reverse torque from a rotary electric generator 
that includes replacement of the conventional dipole or 
multipole spinning rotor with a unipole , dipole or multipole 
static solid - state rotor insert which creates distinct rotating 
magnetic poles . These magnetic poles are generated by 
exciting the wires wrapped around the electrical steel of the 
poles . The relatively weak magnetic poles created by the 
electrical excitation aligns the magnetic domains of the 
electrical steel or other suitable materials . The powerful 
moving field created by aligning the magnetic domains 
generates electric power without rotating the physical rotor 
body . Since the rotor does not physically rotate , there is no 
energy consuming interaction between the rotor poles and 
the magnetic poles induced in the stator piece as the gen 
erator is connected to an electric load . Nor does the gen 
erator require energy to spin a rotor at the proper speed 
required to maintain the desired frequency . The majority of 
the input magnetic energy evolves from alignment of the 
magnetic domains of the metal poles . 
[ 0069 ] The current disclosure is designed to harvest rela 
tively unlimited amounts of electric energy from ferromag 
netic and paramagnetic materials . The current disclosure is 
a redesign of the electric power generator in the form of a 
solid - state rotary but not limited to rotary power generator . 
This design eliminates reverse torque found in electric 
power generators and taps into the power of the magnetic 
domains of electrical steel ( but not confined to electrical 
steel ) as an energy source to power the generator . In the case 
of electrical steel of the present disclosure , the ratio of 
magnetic permeability u ( H / M ) of air is 1.2567x10-6 H / M 
and the magnetic permeability of electrical steel is 5.0x10-3 
H / M . Therefore the relative permeability of electrical steel 
compared to air is 4,000 max . W / Mo . Electromagnetic per 
meability of a material is related to the number of magnetic 
domains per unit volume of the material . 

[ 0070 ] Magnetic domain is a region within a paramag 
netic or ferromagnetic material in which the magneti 
zation is a uniform direction . This means that the 
individual magnetic moments of the atoms are aligned 
with one another . The regions separating the domains 
are called domain walls , where the induced magneti 
zation rotates coherently from the direction in one 
domain to that in the next domain . 

[ 0071 ] In the current disclosure the electromagnetic 
poles are formed by the polar direction of the domains 
being aligned by the relatively weak magnetic fields of 
the magnetic coil of the standing poles . As the domains 
are aligned the power of the moving magnetic field 
evolves primarily from the aligned domains which are 
formed by the electron spin of atoms in the metal or 
other appropriate material . Therefore the energy used to 
power this electric power generating machine is pro 
vided by the unpaired electron spin of the atoms 
making up the ferromagnetic , paramagnetic or other 
appropriate material which make up the standing poles . 

[ 0072 ] The factors which affect the apparent strength of 
an electromagnet are : 

[ 0073 ] 1. Number of turns on the coil of wire which are 
wrapped around the core . 

[ 0074 ] 2. Strength of the current applied to the coil . 
[ 0075 ] 3. The material of the core . 
[ 0076 ] This is related to the relative number of magnetic 
domains per unit volume . 

[ 0077 ] The removal of reverse torque by the design of a 
solid - state electric power generator allows AC or DC gen 
erators to operate with 400-500 % increased efficiency . This 
design change alone allows the generator to operate as a 
standard generator would operate but only requires 20 % of 
the input power which is required by an operating standard 
generator and yet the newly designed generator maintains 
the same 100 % output . 
[ 0078 ] In the case of the present disclosure the majority of 
the input energy to power the generator is contributed by the 
peculiar electron spin pattern of the paramagnetic metal or 
other suitable material used in constructing the generator 
rotor and stator . The material with high magnetic flux 
permeability has a large number of magnetic domains as 
compared to materials of low magnetic permeability . 
[ 0079 ] This system generates electric power according to 
Faraday's Law . The induced voltage in a coil is proportional 
to the product of its number of loops , the cross - section area 
of each loop , and the rate at which the magnetic field 
changes within those loops as well as the flux density of the 
changing fields . 
[ 0080 ] In the current disclosure , the rotor is static , i.e. 
non - rotating , and therefore reverse torque ( back EMF ) is not 
an issue . The induced pole in the stator is induced by the 
current flow in the stator coils . This current is generated by 
a series of standing poles which are sequentially excited by 
the current produced by the primary generator and routed by 
the solid - state relays to the appropriate rotor coil . The 
excited coil aligns the magnetic domains of the standing 
pole and the moving magnetic field is formed as the mag 
netic domains are aligned . The magnetic domains provide 
the moving flux density to induce the voltage and current in 
the stator . The computer actuated system generates four 
distinct magnetic poles ( N , S , N , S ) which rotates at 1800 
rpm's and generates 3 - phase 60 hz power or at 1500 rpm's 
generates 3 - phase 50 hz power . The frequency is controlled 
by the onboard computer sequencing system . 
[ 0081 ] Before explaining certain embodiments of the pres 
ent disclosure in detail , it is to be understood that the 
disclosure is not limited to the arrangements of the compo 
nents set forth in the following description or illustrated in 
the drawings . The disclosure is capable of embodiments in 
addition to those described and of being practiced and 
carried out in various ways . Also , it is to be understood that 
the phraseology and terminology employed herein , as well 
as in the abstract , are for the purpose of description and 
should not be regarded as limiting . 
[ 0082 ] As such , those skilled in the art will appreciate that 
the conception and features upon which this disclosure is 
based may readily be utilized as a basis for designing other 
structures , methods , and systems for carrying out the several 
purposes of the present disclosure . Furthermore , the claims 
should be regarded as including such equivalent construc 
tions insofar as they do not depart from the spirit and scope 
of the present disclosure . 

a 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0083 ] FIG . 1 is a diagram illustrating a cross - sectional 
end view of an exemplary rotor laminate revealing salient 
pole pieces and flux sleeve , according to an embodiment of 
the present disclosure . 
[ 0084 ] FIG . 2 is a diagram illustrating a cross - sectional 
end view of an exemplary rotor laminate revealing salient 
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pole pieces , flux iron and pole piece windings , consistent 
with embodiments of the present disclosure . 
[ 0085 ] FIG . 3 is a diagram illustrating a cross - sectional 
end view of an exemplary rotor laminate revealing salient 
pole pieces with angulation in a clockwise fashion and pole 
piece windings , consistent with embodiments of the present 
disclosure . 
[ 0086 ] FIG . 4 is a diagram illustrating an end view of an 
exemplary solid state rotor revealing 16 wound salient poles 
as well as a flux return insert , consistent with embodiments 
of the present disclosure . 
[ 0087 ] FIG . 5 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle pulse # 1 , 
consistent with embodiments of the present disclosure . 
[ 0088 ] FIG . 6 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle pulse # 2 , 
consistent with embodiments of the present disclosure . 
[ 0089 ] FIG . 7 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle pulse # 3 , 
consistent with embodiments of the present disclosure . 
[ 0090 ] FIG . 8 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle pulse # 4 , 
consistent with embodiments of the present disclosure . 
[ 0091 ] FIG . 9 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle pulse # 5 , 
consistent with embodiments of the present disclosure . 
[ 0092 ] FIG . 10 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle pulse # 6 , 
consistent with embodiments of the present disclosure . 
[ 0093 ] FIG . 11 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle — pulse # 7 , 
consistent with embodiments of the present disclosure . 
[ 0094 ] FIG . 12 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle pulse # 8 , 
consistent with embodiments of the present disclosure . 
[ 0095 ] FIG . 13 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle pulse # 9 , 
consistent with embodiments of the present disclosure . 
[ 0096 ] FIG . 14 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle pulse # 10 , 
consistent with embodiments of the present disclosure . 
[ 0097 ] FIG . 15 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 

salient poles through a four - pole , 60 Hz cycle pulse # 11 , 
consistent with embodiments of the present disclosure . 
[ 0098 ] FIG . 16 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle— pulse # 12 , 
consistent with embodiments of the present disclosure . 
[ 0099 ] FIG . 17 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle — pulse # 13 , 
consistent with embodiments of the present disclosure . 
[ 0100 ] FIG . 18 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle pulse # 14 , 
consistent with embodiments of the present disclosure . 
[ 0101 ] FIG . 19 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle pulse # 15 , 
consistent with embodiments of the present disclosure . 
[ 0102 ] FIG . 20 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle pulse # 16 , 
consistent with embodiments of the present disclosure . 
[ 0103 ] FIG . 21 is a diagram illustrating an end view of an 
exemplary solid state rotor with pole windings and excita 
tion polarity sequencing circuits demonstrated for all 16 
salient poles through a four - pole , 60 Hz cycle pulse # 1 , 
consistent with embodiments of the present disclosure . 
[ 0104 ] FIG . 22 is a diagram illustrating a cross - sectional 
end view of the stator laminate and rotor laminate members 
according to an embodiment of the present disclosure . 
[ 0105 ] FIG . 23 is a diagram illustrating two cross - sec 
tional end views of the inner rotor laminate , the stator 
laminate and the outer rotor laminate members in combina 
tion , consistent with embodiments of the present disclosure . 
[ 0106 ] FIG . 24 is a diagram illustrating a cross - section end 
oblique elevation of the inner rotor laminates , the stator 
laminates and the outer rotor laminates , pressed and ready to 
insulate and wind , consistent with embodiments of the 
present disclosure . 
[ 0107 ] FIG . 25 is a diagram illustrating a cross - sectional 
end view of the stator / rotor laminates with a depiction of the 
evolving magnetic flux field generated by the aligned mag 
netic domains of the metal as they are aligned , consistent 
with embodiments of the present disclosure . 
[ 0108 ] FIG . 26 is a diagram illustrating a cross - sectional 
end view of the stator / rotor laminates with a depiction of the 
evolving magnetic flux field generated by the alignment of 
the magnetic domains of the metal as they are further aligned 
in comparison to FIG . 25 , consistent with embodiments of 
the present disclosure . 
[ 0109 ] FIG . 27 is a diagram illustrating a cross - sectional 
end view of the stator / rotor laminates with a depiction of the 
evolving magnetic flux field generated by the alignment of 
the magnetic domains of the metal as they are further aligned 
in comparison to FIG . 26 , consistent with embodiments of 
the present disclosure . 
[ 0110 ] FIG . 28 is a diagram illustrating a cross - sectional 
end view of the stator / rotor laminates with a depiction of the 
evolving magnetic flux field generated by the alignment of 
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the magnetic domains of the metal as they are further aligned 
in comparison to FIG . 27 , consistent with embodiments of 
the present disclosure . 
[ 0111 ] FIG . 29 is a diagram illustrating a cross - sectional 
end view of the stator / rotor laminates with a depiction of the 
evolving magnetic flux field generated by the alignment of 
the magnetic domains of the metal as they are further aligned 
in comparison to FIG . 28 , consistent with embodiments of 
the present disclosure . 
[ 0112 ] FIG . 30 is a diagram illustrating a superior end 
view wound and installed of the inner rotor laminates , stator 
laminates and outer rotor laminates , consistent with the 
embodiment of the present disclosure . 
[ 0113 ] FIG . 31 is a diagram illustrating a superior oblique 
projection of the wound and installed rotor / stator / rotor , 
consistent with the embodiment of the present disclosure . 
[ 0114 ] FIG . 32 is a diagram illustrating the base winding 
pattern of the stator units , consistent with embodiments of 
the present disclosure . 
[ 0115 ] FIG . 33 is a diagram illustrating a line drawing of 
an end view rendering of all the rotor laminates assembled 
and the rotor with windings , consistent with embodiments of 
the present disclosure . 
[ 0116 ] FIG . 34 is a diagram illustrating a cross - sectional 
end view of rotor / stator laminates in member combinations , 
consistent with embodiments of the present disclosure . 
[ 0117 ] FIG . 34A is a diagram illustrating a cross - sectional 
end view of rotor / stator laminates in member combinations 
and including typical dimensions of the same , consistent 
with embodiments of the present disclosure . 
[ 0118 ] FIG . 35 is a diagram illustrating a cross - sectional 
end view of an inner stator laminate member , consistent with 
embodiments of the present disclosure . 
[ 0119 ] FIG . 36 is a diagram illustrating a cross - sectional 
end view of a double rotor laminate member , consistent with 
embodiments of the present disclosure . 
[ 0120 ] FIG . 37 is a diagram illustrating a cross - sectional 
end view of a double stator laminate member , consistent 
with embodiments of the present disclosure . 
[ 0121 ] FIG . 38 is a diagram illustrating a cross - sectional 
end view of an outer rotor laminate member , consistent with 
embodiments of the present disclosure . 
[ 0122 ] FIG . 39 is a diagram illustrating a hook - up pattern 
of the 3 - phase coils in a “ high - wye ” 4 - wire hookup , con 
sistent with embodiments of the present disclosure . 
[ 0123 ] FIG . 40 is a diagram illustrating an oscilloscope 
tracing of a 3 - phase power generated by a generator , con 
sistent with embodiments of the present disclosure . 
[ 0124 ] FIG . 41 is an elevated view of the cowling which 
covers the rotor / stator , according to an embodiment of the 
present disclosure . 
[ 0125 ] FIG . 42 is an elevated view of the partially sepa 
rated cowling which covers the rotor / stator according to an 
embodiment of the present disclosure . 
[ 0126 ] FIG . 43 is an elevated view of the partially sepa 
rated cowling ( further separated when compared to FIG . 42 ) 
which covers the rotor / stator of one of the embodiments of 
the present disclosure . 
[ 0127 ] FIG . 44 is a diagram illustrating an end view 
projection of an oscillating modulator laminate with three of 
the phase windings in place , according to an embodiment of 
the present disclosure . 

[ 0128 ] FIG . 45 is a diagram illustrating a base winding 
pattern of an oscillating modulator , consistent with embodi 
ments of the present disclosure . 
[ 0129 ] FIG . 46 is a diagram illustrating a stator of an 
oscillating modulator fully wound and prepared for assem 
bly with the rotor , consistent with embodiments of the 
present disclosure . 
[ 0130 ] FIG . 47 is a diagram illustrating a rotor laminate of 
an oscillating modulator pressed and prepared to be wound , 
consistent with embodiments of the present disclosure . 
[ 0131 ] FIG . 48 is a diagram illustrating a rotor laminate of 
an oscillating modulator fully wound and prepared to be 
placed into the stator , consistent with embodiments of the 
present disclosure . 
[ 0132 ] FIG . 49 is a diagram illustrating a stator and rotor 
hookup of an oscillating modulator , consistent with embodi 
ments of the present disclosure . 
[ 0133 ] FIG . 50 is a diagram illustrating a block diagram of 
a self - powering generator , consistent with embodiments of 
the present disclosure . 
[ 0134 ] FIG . 50A is a graphical plot of the variation of the 
strength of magnetic flux generated in units of Gauss vs. the 
magnitude of the current provided to the coils , for both 
electrical steel and Plexiglas . 
[ 0135 ] FIG . 51 is a diagram illustrating a typical pole 
circuit of a generator according to an embodiment of the 
present disclosure . 
[ 0136 ] FIG . 52 is a diagram illustrating an end view of a 
generator main control panel of the system , consistent with 
embodiments of the present disclosure . 
[ 0137 ] FIG . 53 is a diagram illustrating a view of one of 
a generator pole modules of the system , consistent with 
embodiments of the present disclosure . 
[ 0138 ] FIG . 54 is a diagram illustrating a view of one of 
a generator pole module diode / terminal junctions , consistent 
with embodiments of the present disclosure . 
[ 0139 ] FIG . 55 is a diagram illustrating one of the capaci 
tor bank isolation pole discharge units , consistent with 
embodiments of the present disclosure . 
[ 0140 ] FIG . 56 is a diagram illustrating a signal time 
sequence program of the computer controller , consistent 
with embodiments of the present disclosure . 
[ 0141 ] FIG . 57 is a diagram illustrating isolated capacitor 
charging system , consistent with embodiments of the pres 
ent disclosure . 
[ 0142 ] FIG . 58 is a diagram illustrating the relay timer 
control circuit of the isolation battery charger , consistent 
with embodiments of the present disclosure . 
[ 0143 ] FIG . 59 is a diagram illustrating the generator 
self - charging system battery and capacitor layout , consistent 
with embodiments of the present disclosure . 
[ 0144 ] FIG . 60 is a diagram illustrating a 36 volt capacitor / 
battery bank , consistent with embodiments of the present 
disclosure . 
[ 0145 ] FIG . 61 is a diagram from a plot of the variation of 
voltage with respect to time for a 36 volt battery capacitor / 
battery bank over a 24 - hour self - charging , self - sustaining 
run with no external power supply , consistent with embodi 
ments of the present disclosure . 
[ 0146 ] FIG . 62 is a block diagram of measurement points 
with volt meters and Data Loggers for a self - charging , 
self - sustaining run , consistent with embodiments of the 
present disclosure . 

a 

a 

a 
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power output with respect to the stator during an operating 
cycle , according to an embodiment of the present disclosure . 
[ 0162 ] FIG . 78 is an illustration of a ceramic bearing 
surface and an attachment surface of the previous Figure , 
according to an embodiment of the present disclosure . 
[ 0163 ] FIG . 79 is an illustration of a cross - sectional view 
of the attachment surface , according to an embodiment of 
the present disclosure . 
[ 0164 ] FIG . 80 is a process diagram illustrating a scan 
cycle of a computer / controller operating cycle , consistent 
with embodiments of the present disclosure . 
[ 0165 ] FIG . 81 is an illustration of a logic ladder sequence 
priority , according to an embodiment of the present disclo 
sure . 

[ 0147 ] FIG . 63 is a block diagram of measurement points 
with volt meters and Data Loggers for the power magnifi 
cation experiment , consistent with embodiments of the 
present disclosure . 
[ 0148 ] FIG . 64 is a graph of data taken from measurement 
data points with volt meters and Data Loggers to demon 
strate the power magnification experiment , consistent with 
embodiments of the present disclosure . 
[ 0149 ] FIG . 65 is a diagram from a 48 volt battery bank 
with voltage drop under load plotted against watts of 
remaining usable energy , consistent with embodiments of 
the present disclosure . 
[ 0150 ] FIG . 66 is a plot of the variation of voltage with 
respect to time for a 36 volt battery / capacitor bank for a 
24 - hour period , consistent with embodiments of the present 
disclosure . 
[ 0151 ] FIG . 67 is a plot of the variation of voltage with 
respect to time for a 36 volt battery bank over a 12 - hour 
self - sustaining run with no outside power source , consistent 
with embodiments of the present disclosure . 
[ 0152 ] FIG . 68 is a plot of the variation of voltage with 
respect to time for a 36 volt battery bank over a 2 - hour 
period looking at data from a self - sustaining vs. a non 
self - sustaining run , consistent with embodiments of the 
present disclosure . 
[ 0153 ] FIG . 69 is a plot of the variation of voltage with 
respect to time for a 36 volt battery bank over a 103 - minute 
run with no outside power source , consistent with embodi 
ments of the present disclosure . 
[ 0154 ] FIG . 70 is a plot of the variation of voltage with 
respect to time for a 36 volt battery bank over 24 hours in 
a self - charging , self - sustaining mode with no external power 
source , consistent with embodiments of the present disclo 

[ 0166 ] FIG . 82 is an illustration of a relay control system 
which may balance the capacitance across the legs of a 
3 - phase generator , consistent with embodiments of the pres 
ent disclosure . 
[ 0167 ] FIG . 83 is a diagram illustrating an excitation 
power supply control circuit , according to an embodiment of 
the present disclosure . 
[ 0168 ] FIG . 84 is a diagram illustrating a rotor impedance 
modulator control circuit , according to an embodiment of 
the present disclosure . 
[ 0169 ] The accompanying drawings , which are incorpo 
rated in and constitute part of this specification , and together 
with the description , illustrate and serve to explain the 
principles of various exemplary embodiments . 
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[ 0155 ] FIG . 71 is a diagram of a Plexiglas test assembly 
used for evaluation of the role played by the magnetic 
domains of electrical steel in power generation , consistent 
with embodiments of the present disclosure . 
[ 0156 ] FIG . 72 is a diagram of an electrical steel test 
assembly used for evaluation of the role played by the 
magnetic domains of electrical steel in power generation , 
consistent with embodiments of the present disclosure . 
[ 0157 ] FIG . 73 is a diagram of a Plexiglas test assembly 
used for evaluation of the role played by magnetic domains 
of electrical steel in power generation with test data dis 
played , consistent with embodiments of the present disclo 
sure . 

[ 0158 ] FIG . 74 is a diagram of an electrical steel test 
assembly used for evaluation of the role played by magnetic 
domains of electrical steel in power generation with addi 
tional test data , consistent with embodiments of the present 
disclosure . 
[ 0159 ] FIG . 75 is a diagram of an electrical steel test 
assembly used for evaluation of the role played by magnetic 
domains of electrical steel in power generation with addi 
tional test data , consistent with embodiments of the present 
disclosure . 
[ 0160 ] FIG . 76 is a diagram of an electrical steel test 
assembly used for evaluation of the role played by magnetic 
domains of electrical steel in power generation with addi 
tional test data , consistent with embodiments of the present 
disclosure . 
[ 0161 ] FIG . 77 is an illustration of an assembly which is 
bolted to the bottom of each rotor structure to maximise 

[ 0170 ] Embodiments herein include systems and methods . 
At least some disclosed methods may be revealed and 
executed by several embodiments of the present disclosure . 
Several systems consistent with the present disclosure may 
include at least one rotor and one stator or the system may 
include multiple rotors and multiple stators . Embodiments 
of the present disclosure may alone or in the cumulative 
accomplish the purpose of the unique method of harnessing 
an abundance of usable electric energy from the magnetic 
domains of ferromagnetic and paramagnetic materials such 
as electrical steel but not limited to electrical steel . For 
example , various exemplary embodiments are discussed and 
described herein involving an aspect of an electric machine , 
such as a generator which utilizes relatively weak magnetic 
fields to align the magnetic domains of ferromagnetic and 
paramagnetic material used to construct rotor poles and 
stator irons . In the present disclosure , the electromagnetic 
fields of the rotor align in direction and evolve in strength as 
the magnetic domains of the ferromagnetic and paramag 
netic materials are aligned by the relatively weak fields of 
the magnetic coils . As the domains are aligned the power of 
the moving magnetic fields evolve primarily from the 
aligned domains which derive their energy from the electron 
spin of the metals of the ferromagnetic and paramagnetic 
materials . Magnetic domain is a region within a magnetic 
material in which the magnetization is in a uniform direc 
tion . This means that the individual magnetic moments of 
the atom are aligned with one another . The regions separat 
ing the domains are called domain walls , wherein induced 
magnetization fields such as produced by the polar coils of 
the present disclosure rotates coherently from the direction 
in one domain to that in the next domain such that the 
domains may align in their exposed to the fields of the 
relatively weak magnetic coils . In the case of the electrical 
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steel of the present disclosure , the ratio of magnetic perme 
ability u ( H / M ) of air is 1.2567x10 - H / M and the magnetic 
permeability of electrical steel is 5.0x10-3 H / M . Therefore 
the relative permeability of electrical steel compared to air 
is 4,000 max . Wllo . Therefore the present disclosure in part 
or in whole allows the ability to harvest energy from ferromagnetic and / or paramagnetic materials with relatively 
small amounts of energy input . The ferromagnetic and 
paramagnetic materials provide an energy source much like 
photons from the sun . 
[ 0171 ] Embodiments herein include systems and methods . 
At least some disclosed methods may be executed for 
example by at least one processor that receives instructions 
from a non transitory computer - readable storage medium . 
Similarly , systems consistent with the present disclosure 
may include one processor and memory , and the memory 
may be a non - transitory computer - readable storage medium . 
As used herein , a non - transitory computer readable storage 
medium refers to any type of physical memory on which 
information or data readable by at least one processor may 
be stored . Examples include Random Access Memory 
( RAM ) , Read - Only Memory ( ROM ) , Volatile Memory , 
Non - Volatile Memory , hard drive , CD - Roms , DVD's , flash 
drives , discs and any other known physical storage medium . 
Singular terms such as “ memory ” and “ computer readable 
storage medium ” may additionally refer to multiple struc 
tures such as a plurality of memories , and / or computer 
readable storage mediums , as referred to herein a “ memory ” 
may comprise any type of computer - readable storage 
medium unless otherwise specified . A computer - readable 
storage medium may store instructions for evaluation by at 
least one processor including instructions for causing the 
processor to perform steps or stages consistent with an 
embodiment herein . Additionally one or more computer 
readable storage medium may be utilized in implementing a 
computer - implemented method . The term " computer - read 
able storage medium ” should be understood to include 
tangible items and exclude carrier waves and transient 
signals . 
[ 0172 ] Embodiments of the present disclosure provide 
numerous advantages over prior systems and methods for 
example ; various exemplary embodiments are discussed and 
described herein involving aspects of an electrical machine 
such as a generator that produces power with high efficiency 
and no reverse torque or electromagnetic drag . The rel 
evance of elimination of the drag to its uses and applications 
along with the use of super conductor coils is presented and 
discussed . For example , embodiments of the present disclo 
sure provide systems and methods for a generator design 
virtually free of reverse torque due to five design changes 
when compared to a conventional rotary generator . 
[ 0173 ] These changes are explained next . The solid - state 
static rotor disclosed herein allows the generator rotors to be 
operated in any embodiment or design of generator stator . It 
allows the magnetic poles of the rotor to be rotated at any 
speed without back EMF or reverse torque because the rotor 
does not spin , only the magnetic poles spin . 
[ 0174 ] In accordance with embodiments of the present 
disclosure , a method is disclosed for removing reverse 
torque from a rotary electric generator that includes replace 
ment of the conventional dipole or spinning multipole with 
a unipole , dipole or multipole solid - state rotor or a series of 
rotors structured with layers of stator structures which 
creates rotating magnetic poles and generates electric power . 

Since the rotor is stationary there is no energy consuming 
interaction between the induced magnetic poles formed in a 
stator piece when the generator is connected to an electric 
load , nor does the generator require energy to spin a rotor at 
a proper frequency 
[ 0175 ] In accordance with an embodiment of one of the 
present disclosures , concentric circular rotors and double 
rotors are alternated with circular stators and double stators . 
This arrangement provides more power generating potential 
as the rotor / stator progresses outward . 
[ 0176 ] Removal of the reverse torque allows an AC or DC 
generator to operate with 400 % -500 % increased efficiency 
by this design change alone . The removal of reverse torque 
may be due to geometric isolation or solid - state technology . 
The solid - state machine of the current disclosure removes 
reverse torque by developing a solid - state computer con 
trolled electric power generator made of materials with 
maximum magnetic permeability . The majority of the input 
energy which produces output power is contributed by the 
peculiar electron spin pattern of the electrical steel or other 
ferromagnetic or paramagnetic materials of the generator . 
The material with high magnetic permeability has a large 
number of magnetic domains as compared to materials of 
low magnetic permeability . 
[ 0177 ] It will be understood that a variety of materials are 
envisaged as being feasible alternatives to those expressed in 
the exemplary embodiments . For example , the windings 
wrapped around the salient poles may be copper but may 
alternatively be another sufficiently conducting material 
such as but not limited to graphene . What is more , various 
dimensions of said materials are envisaged as being feasible . 
For example , the windings may be # 18 American Wire 
Gauge copper magnet wire , but may alternatively possess 
other dimensions and / or may be made of a different material . 
Indeed , the dimensions and compositions of materials dis 
cussed in the present disclosure are by way of example only , 
and should not be construed as being limiting . 
[ 0178 ] Reference will now be made in detail to the exem 
plary embodiments implemented according to the disclo 
sure , the examples of which are illustrated in the accompa 
nying drawing . 
[ 0179 ] FIG . 1 is a diagram illustrating a cross - sectional 
end view of an exemplary rotor laminate 100 revealing 
salient pole pieces 110 and flux sleeve 120 , consistent with 
embodiments of the present disclosure . In the exemplary 
embodiment , the flux sleeve 120 is a mu metal flux sleeve 
120 ; other suitable materials matching the design require 
ments of permeability , strength and durability are envisaged 
as being feasible alternatives or for use in combination , for 
example permalloy . The body of the rotor may be laser cut 
from a disc ( not presented ) of , by way of example only , 0.34 
mm annealed electrical steel which may be stacked on a jig 
in such a fashion that salient poles 110 are formed . The rotor 
laminate 100 may be manufactured to include a shaft 130 
such that the rotor laminate 100 may be mounted on a jig . 
The jig may be selected such that it may be received by the 
shaft 130 or the shaft 130 may be dimensioned to fit a 
particular jig , for mounting . The shaft 130 may be slip fit 
with the mu metal sleeve 120. The body of the rotor laminate 
100 and the salient poles 110 may be pressed and retained 
through fastening members ( not pictured ) in holes 140. In 
various embodiments , the fastening members may include 
one or more of bolts , pins , rivets and the like . The insulated 
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salient pole windings ( best presented in FIGS . 2-21 ) may 
then be wound around pole pieces 110 . 
[ 0180 ] FIG . 2 is a diagram illustrating a cross - sectional 
end view of an exemplary rotor laminate 100 made of laser 
cut disc ( not presented ) revealing salient poles 110 , flux 
sleeve 120 , and pole piece windings 150 consistent with 
embodiments of the present disclosure . Each salient pole 
110 may have two leads which , for example , pole 1 may be 
excited north pole with leads K and L , and pole 5 may be 
excited south pole with leads M and N. Retention holes 140 
containing retention bolts are shown along with support 
shaft 130 and mu metal sleeve 120. In alternative embodi 
ments , each salient pole 110 may have more than two leads . 
A variety of materials are envisaged as being feasible for the 
material of the windings ; the material may be selected based 
on a number of desired relevant parameters such as induc 
tance , Q factor , tensile strength and the like . 
[ 0181 ] FIG . 3 is a diagram illustrating a cross - sectional 
end view of an exemplary rotor laminate 300 revealing 
salient pole pieces 310 with angulation in a clockwise 
fashion and pole piece windings 320 consistent with 
embodiments of the present disclosure . This angle may 
allow the evolving magnetic field from each pole to emanate 
at a 45 ° angle in a clockwise direction and as the field is 
repelled by the existing like - adjoining pole , the flux may 
rotate parallel to the surface of the rotor in a clockwise 
direction . 
[ 0182 ] FIG . 4 is a diagram illustrating a view of an 
exemplary solid state rotor body 400 revealing 16 wound 
salient poles 110 as well as a flux sleeve 120 , consistent with 
embodiments of the present disclosure . A rotor 400 is 
illustrated comprising stacked and pressed rotor laminates 
100 , including salient poles 110 , and mu metal sleeve 120 , 
along with support shaft 130 . 
[ 0183 ] In accordance with embodiments of the present 
disclosure , a method is disclosed for removing reverse 
torque from a rotary electric generator that includes replace 
ment of the conventional dipole or spinning rotor with a 
uni - pole , dipole , or multi - pole static solid state rotor 400 
which creates rotating magnetic poles and generates electric 
power . Since the rotor 400 is stationary , there is no energy 
consuming interaction between the magnetic poles formed 
in a stator pole piece 110 when the generator is connected to 
an electric load , nor does the generator require energy to spin 
a rotor at a proper frequency . 
[ 0184 ] In the exemplary embodiment , this redesign of the 
rotor is accomplished by cutting laminates 100 from elec 
trical steel to a desired diameter . In some embodiments , the 
diameter may be 6 inches . In alternative embodiments , the 
diameter is greater than 6 inches . In further alternative 
embodiments the diameter is less than 6 inches . In the 
exemplary embodiment the laminate 100 may be cut such 
that the rotor comprises 16 salient pole pieces . Other num 
bers of the salient poles pieces 110 may be selected depen 
dent on , for example , a desired power input / output . The 
salient pole pieces 110 may be of different dimensions or the 
same dimensions , and may be distributed uniformly with 
respect to the center of the laminate 100 or according to 
another distribution which is not uniform and is according to 
a predefined pattern or random . FIGS . 5-21 described later 
illustrate various alternative configurations according to 
different embodiments . The pole pieces 110 may be wound 
with a desired and appropriate electrical magnet wire 150 . 
The magnet wire windings 150 may be terminated in two 

leads which may be connected to a computer controlled 
gating system ( not presented ) using , for example , a pro 
grammable logic center ( PLC ) , allowing switching in an 
alternate fashion from a first polarity to a second polarity and 
from the second polarity to the first polarity by use of , for 
example , a MOSFET gating system in an excitation circuit 
( not presented ) . In a case of a four - pole rotor for example , 
the salient poles are wired into four groups of four poles per 
group , or two groups of eight poles per group , but not 
limited to two or four groups . 
[ 0185 ] In an exemplary embodiment involving a 60 Hz 
power input and a four - pole rotor , the polarity may alternate 
from group to group . That is , pole 1 of group # 1 is a first 
polarity and pole 1 of group # 2 is a second polarity ; pole 1 
of group # 3 is a first polarity and pole 1 of group # 4 is a 
second polarity , and so on . Pole 1 from each group may be 
excited by a solid state exciter circuit . Pole 2 from each 
group may be excited by a solid state exciter circuit . Pole 3 
from each group may be excited by a solid state exciter 
circuit . Pole 4 from each group may be excited by a solid 
state exciter circuit . Various embodiments of the excitation 
sequence are envisaged , which may include different exci 
tation time delays . In one embodiment , pole 1 of each group 
may be excited and , for example , 2.084 milliseconds later , 
pole 2 may be excited ; then again , for example , 2.084 
milliseconds later , pole 3 may be excited ; then again , for 
example , 2.084 milliseconds later , pole 4 may be excited ; 
and , for example , 2.084 milliseconds later pole 1 may be 
excited again , and the cycle repeats . In alternative embodi 
ments , the time delay between ( for example , the excitation 
of the nth and the nth +1 poles compared with the nth + 1 and 
n + h + 2 poles may be different . 
[ 0186 ] Pole circuits may be excited with a first polarity 
DC power current in a first cycle and a second polarity DC 
power current in a second cycle . The first and second cycles 
make up one AC cycle every 16.667 milliseconds in the case 
of a 60 Hz current . Appropriate adjustments may be made 
for other frequencies , such as 50 Hz . Each pole may be 
excited for , for example , a 4.167 milliseconds but not 
confined to 4.167 milliseconds with , for example , a 4.167 
millisecond collapse time but not confined to 4.167 collapse 
time for each magnetic salient pole 110. The excitation wave 
progresses clockwise which distorts each pole as it is 
forming , which pushes the magnetic flux in a progressive 
clockwise fashion by the repelling flux of the preceding 
poles . This in effect constantly pushes discrete separated 
magnetic poles in a clockwise circular fashion at a desired 
frequency and the poles are separated , alternating first 
polarity and second polarity . Accordingly , every complete 
16.667 millisecond cycle , the excitation switches from first 
polarity to second polarity such that the four distinct mag 
netic poles continue to rotate without physical rotation of the 
rotor member itself . 
[ 0187 ] In a case of a two - pole magnetic rotor , salient poles 
110 may be wired into two groups of eight pole pieces 110 
per group . Pole pieces 110 in each group may be connected 
to a circuit ( not presented ) from the exciter system . For 
example , pole 1 of group # 1 is a first polarity , pole 1 of group 
# 2 is a second polarity . Pole 1 for each group may be excited 
by a solid state exciter channel . Pole 2 for each group may 
be excited by a solid state exciter board channel ( not 
presented ) . Pole 3 for each group may be excited by a solid 
state exciter channel . Each and any of poles 4-8 for each 
group may be excited by a solid state exciter board channel . 
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[ 0188 ] By way of example only , pole 1 of each group may 
be excited and , for example , 1.042 milliseconds later , pole 
2 of each group may be excited . Pole 2 of each group may 
be excited and , for example , 1.042 milliseconds later , pole 
3 of each group may be excited . Pole 3 of each group may 
be excited and , for example , 1.042 milliseconds later , pole 
4 of each group may be excited . Pole 4 of reach group may 
be excited and , for example , 1.042 milliseconds later , pole 
5 may be excited . Pole 5 of each group may be excited and , 
for example , 1.042 milliseconds later , pole 6 may be excited . 
Pole 6 of each group may be excited and , for example , 1.042 
milliseconds later , pole 7 may be excited . Pole 7 of each 
group may be excited and , for example , 1.042 milliseconds 
later , pole 8 may be excited . Pole 8 of each group may be 
excited and , for example , 1.042 milliseconds later pole 1 of 
each group may be excited , and the cycle repeats . 
[ 0189 ] The excitation polarity changes with each cycle . 
Therefore , in the case of the four - pole unit , the polarity 
switches two times per each 16.667 milliseconds cycle and 
with the two pole unit , the polarity of the excitation switches 
two times per 16.667 milliseconds cycle for a 60 Hz current . 
[ 0190 ] For example , in a case of a uni - pole magnetic rotor , 
16 salient poles 110 are wired into four groups of four pole 
pieces 110 per group . All 16 pole pieces 110 may be excited 
north pole , for example , for 8.3335 milliseconds but not 
limited to 8.3335 milliseconds ; and then all 16 pole pieces 
110 may be excited south pole , for example , for another 
8.3335 milliseconds , but not limited to 8.3335 milliseconds , 
such that each complete cycle is of 16.667 milliseconds . 
Pole pieces 110 in each group may be connected to a circuit 
from a PLC driven exciter system . Accordingly , in embodi 
ments pole piece # 1 of group # 1 may be a first polarity ; pole 
pieces # 1 of group 2 , 3 , and 4 may be a first polarity for one 
cycle ; and then all switch to a second polarity for pole piece 
# 1 , 2 , 3 and 4. That is , the entire rotor may alternate between 
first polarity for 360 ° and second polarity for 360 ° . Alter 
nating polarity may be controlled by , for example , a MOS 
FET gating system . The speed of the rotating field is not 
relevant to the generated current frequency . The frequency 
may be controlled by a computer controlled gating system , 
for example , for a 50 Hz , a 60 Hz , or any other desired 
frequency . The speed of rotation of the magnetic field may 
be controlled by a rate of progression of excitation . 
[ 0191 ] For example , to obtain a rotation rate of the mag 
netic field at , for example 7,500 rpm , the following sequence 
may apply . Pole piece # 1 of each group may be excited and , 
for example , 0.5 milliseconds later , pole piece # 2 may be 
excited ; and , for example , 0.5 milliseconds later , pole piece 
# 3 may be excited ; and , for example , 0.5 milliseconds still 
later , pole piece # 4 may be excited and , for example , 0.5 
milliseconds later , pole piece # 1 may be again excited , and 
the cycle is repeated until an excitation polarity is switched . 
Each pole piece 110 may be excited , for example , 0.1 
milliseconds . The pole circuits may be excited with a first 
polarity DC current in the first cycle and a second polarity 
DC current in the second cycle . As discussed above , the 
combination of first and second cycles makes a complete AC 
cycle . 
[ 0192 ] The design of the solid state static rotor of the 
present disclosure allows the generator rotors to be operated 
in any embodiment or design of a generator stator . The 
design allows the rotor magnetic poles to be rotated at any 
speed without consideration of power output frequency . The 

a 

frequency can be controlled by an excitation circuit rather 
than by the speed of the rotors . 
[ 0193 ] As noted earlier , the redesign of the rotor is accom 
plished by , for example , cutting laminates 100 from a 
desired material to a desired diameter . In the exemplary 
embodiment , the laminates 100 are cut from electrical steel . 
FIGS . 5-21 described next illustrate this redesign , where the 
pole pieces 110 may be wound with a desired and appro 
priate electrical magnet wire 150 . 
[ 0194 ] FIG . 5 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings 150 and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles 110 through a four - pole , 60 Hz cycle - pulse 
# 1 , which generates the rotating magnetic poles , consistent 
with embodiments of the present disclosure . Solid state rotor 
400 reveals an end laminate 100 and retention bolt holes 
140. FIG . 5 is a depiction of a static state rotor 400 with 4 
magnetic poles and the excitation scheme of the salient poles 
110 associated with each magnetic pole . Salient poles 110 
are numbered 1-16 . The 4 rotor magnetic poles include north 
pole # 1 ( labeled N - A ) , south pole # 1 ( labeled S - A ) , north 
pole # 2 ( labeled N - B ) and south pole # 2 ( labeled S - B ) . Each 
magnetic rotor pole comprises 4 electrically excited wound 
salient pole pieces 110. North pole excitation leads K and L , 
and south pole excitation leads M and N are sequentially 
excited in the following manner . 
[ 0195 ] In pulse # 1 as shown in FIG . 5 , the first magnetic 
pole group ( salient poles 1-4 ) is excited in a first polarity and 
the second magnetic pole group ( salient poles 5-8 ) is excited 
in a second polarity . The third group ( salient poles 9-12 ) is 
excited in a first polarity and the fourth magnetic pole group 
( salient poles 13-16 ) is excited in a second polarity . Salient 
poles 1 , 5 , 9 , and 13 may be excited by a solid state exciter 
board channel # 1 ( CH1 ) and channel # 2 ( CH2 ) . Salient poles 
2 , 6 , 10 , and 14 may be excited by a solid state exciter board 
channel # 3 ( CH3 ) and channel # 4 ( CH4 ) . Salient poles 3 , 7 , 
11 , and 15 may be excited by a solid state exciter board 
channel # 5 ( CH5 ) and # 6 ( CHO ) . Salient poles 4 , 8 , 12 , and 
16 may be excited by a solid state exciter board channel # 7 
( CH7 ) and channel # 8 ( CH8 ) . In the emplary embodi 
ment , within each group the salient pole pieces 110 are not 
excited simultaneously , but sequentially . For example , in the 
first group ( poles 1-4 ) , salient pole 1 is excited in a first 
polarity and , for example 2.084 milliseconds later , salient 
pole 2 is excited in a first polarity ; for example , 2.084 
milliseconds later , salient pole 3 is excited in a first polarity ; 
and , for example , 2.084 milliseconds later , salient pole 4 is 
excited in a first polarity . After all the poles have been 
excited in one polarity sequentially , the polarity is switched . 
For example , after pole 4 is excited in the first polarity for 
2.084 milliseconds , salient pole 1 is excited again , this time 
in a second polarity , and the cycle repeats . In other words , 
the poles are excited by a first polarity DC in a first half cycle 
and a second polarity DC in a second half cycle . The first 
and second half cycles make up one AC cycle every 16.667 
milliseconds , in the case of a 60 Hz alternating current . Appropriate adjustments may be made for frequencies other 
than 60 Hz . 
[ 0196 ] In the case of 60 Hz current , each pole is excited , 
for example , 4.167 milliseconds but not limited to 4.67 
milliseconds , with , for example , a 4.167 millisecond relax 
ation time but not limited to 4.167 millisecond relaxation 
time , for each salient pole . The excitation wave progresses 
clockwise , which distorts each magnetic pole as it is forming 

2 



US 2022/0368180 A1 Nov. 17 , 2022 
11 

a 

with the result being a pushing of the flux in a progressive 
clockwise fashion parallel to a surface of the rotor 400 as a 
result of the repelling of the flux from the preceding pole . 
The effect in the case of FIG . 5 is that four discreet 
alternating magnetic poles circulate in a clockwise circular 
fashion at a desired frequency . The poles are separated by an 
alternating first polarity and second polarity . Every 16.667 
millisecond complete cycle involves the first and second 
polarities in 180 ° of rotation in each half cycle . The four 
distinct magnetic poles continue to rotate without physical 
rotation of the rotor member . 
[ 0197 ] FIG . 6 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings 150 and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles 110 through a four - pole , 60 Hz cycle - pulse 
# 2 , consistent with embodiments of the present disclosure . 
Rotor 400 reveals an end laminate 100 and retention bolt 
holes 140. FIG . 6 is a depiction of a four - pole rotor in a static 
state view of an excitation cycle of the salient poles 110 
which generates the rotating poles . Salient poles 110 are 
numbered 1-16 . In this view of pulse # 2 of a 16 step rotation 
of the discreet magnetic poles , mu metal sleeve 120 and 
shaft 130 are also revealed . The 4 magnetic poles are 
labeled : north pole # 1 is labeled N - A ( salient poles 2-5 ) , 
south pole # 1 is labeled S - A ( salient poles 6-9 ) , north pole 
# 2 is labeled N - B ( salient poles 10-13 ) , and south pole # 2 is 
labeled S - B ( salient poles 14-16 and 1 ) . Like FIG . 5 , each 
magnetic rotor pole in FIG . 6 also consists of four electri 
cally excited salient pole pieces 110 wound with pole 
windings 150 formed from a suitable conductor , such as 
magnet wire . However , in the illustration of FIG . 6 the pole 
groups have rotated clockwise by one pole , compared to 
their positions in FIG . 5. For example , the first magnetic 
pole group now includes rotor poles 2-5 , the second mag 
netic pole group now includes rotor poles 6-9 , the third 
magnetic pole group now includes rotor poles 10-13 , and the 
fourth magnetic pole group now includes rotor poles 14-16 
and 1. Among these groups , rotor poles with N - A and N - B 
polarities ( i.e. , rotor poles 2-5 and 10-13 ) are excited 
through the north pole wound magnet wire leads K - L , and 
rotor poles with S - A and S - B polarities ( rotor groups 6-9 and 
14-16 and 1 ) are excited through the south pole wound 
magnet wire leads M - N , where , K ( + ) , L ( - ) , M ( - ) and N 
( + ) . These excitation leads are sequentially excited similarly 
as described in connection with FIG . 5 , except the polarity 
groups have shifted by one rotor pole . 
[ 0198 ] FIG . 7 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings 150 and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles 110 through a four - pole , 60 Hz cycle pulse 
# 3 , consistent with embodiments of the present disclosure . 
Rotor 400 reveals an end laminate 100 and retention bolt 
holes 140. FIG . 7 is a depiction of a four - pole rotor in a static 
state view of an excitation cycle of the salient poles which 
generates the rotating poles . The salient poles 110 are 
numbered 1-16 . This is pulse # 3 of a 16 step rotation of the 
four discrete magnetic poles . The mu metal sleeve 120 and 
shaft 130 are also revealed . The magnetic poles are labeled : 
North # 1 is labeled N - A ( salient poles 3-6 ) , south pole # 1 is 
labeled S - A ( salient poles 7-10 ) , north pole # 2 is labeled 
N - B ( salient poles 11-14 ) , and south pole # 2 is labeled S - B 
( salient poles 15-16 and 1-2 ) . Each magnetic rotor pole 
group consists of four electrically excited salient pole pieces 
wound with magnet wire . The north pole wound magnetic 

wire leads are expressed as K - L , and south pole wound 
magnetic wire leads are expressed as M - N , with K ( + ) and 
L ( - ) M ( - ) and N ( + ) . The excitation leads are sequentially 
excited as in FIG . 5 , except the polarity groups have shifted 
by two rotor poles . 
[ 0199 ] FIG . 8 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles through a four - pole , 60 Hz cycle pulse # 4 , 
consistent with embodiments of the present disclosure . 
Rotor 400 reveals an end laminate 100 and retention bolt 
holes 140. FIG . 8 is a depiction of a four - pole rotor in a static 
state view of an excitation cycle of the salient poles which 
generates the rotating poles . The salient poles 110 are 
numbered 1-16 . This depicts pulse # 4 of a 16 step rotation 
of the four discrete magnetic poles involving 360 ° of rota 
tion . The mu metal sleeve 120 and shaft 130 are also 
revealed . The four magnetic poles are labeled : North pole # 1 
is labeled N - A ( salient poles 4-7 ) , south pole # 1 is labeled 
S - A ( salient poles 8-11 ) , north pole # 2 is labeled N - B 
( salient poles 12-15 ) , and south pole # 2 is labeled S - B 
( salient poles 16 and 1-3 ) . Each magnetic rotor pole consists 
of four electrically excited salient pole pieces wound with 
magnet wire . The north pole wound magnet wire leads are 
expressed as K - L , and south pole wound magnet wire leads 
are expressed as M - N , with K ( + ) , L ( - ) , M ( - ) and N ( + ) . 
These excitation leads are sequentially excited similarly as 
in FIG . 5 , except the polarity groups have shifted by three 
rotor poles . 
[ 0200 ] FIG . 9 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles through a four - pole , 60 Hz cycle pulse # 5 , 
consistent with embodiments of the present disclosure . 
Rotor 400 reveals an end laminate 100 and retention bolt 
holes 140. FIG.9 is a depiction of a four - pole rotor in a static 
state view of an excitation cycle of the salient poles which 
generates the rotating poles . The salient poles 110 are 
numbered 1-16 . This depicts pulse # 5 of a 16 step rotation 
of the discrete magnetic pole involving 360 ° of rotation . The 
mu metal sleeve 120 and shaft 130 are also revealed . The 4 
magnetic poles are labeled : north pole # 1 is labeled N - A 
( salient poles 5-8 ) , south pole # 1 is labeled S - A ( salient 
poles 9-12 ) , north pole # 2 is labeled N - B ( salient poles 
13-16 ) , and south pole # 2 is labeled S - B ( salient poles 1-4 ) . 
Each magnetic rotor pole consists of four electrically excited 
salient pole pieces wound with magnet wire . The north pole 
wound magnet wire leads are expressed as K - L , and south 
pole wound magnet wire leads are expressed as M - N , with 
K ( + ) , L ( - ) , M ( - ) and N ( + ) . These excitation leads are 
sequentially excited as in FIG . 5 , except the polarity groups 
have shifted by four rotor poles . 
[ 0201 ] FIG . 10 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings 150 and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles 110 through a four - pole , 60 Hz cycle pulse 
# 6 , consistent with embodiments of the present disclosure . 
Rotor 400 reveals an end laminate 100 and retention bolt 
holes 140. FIG . 10 is a depiction of a four - pole rotor in a 
static view of an excitation cycle of the salient pole which 
generates the rotating poles . The salient poles 110 are 
numbered 1-16 . This depicts pulse # 6 of a 16 step generation 
and rotation of the four discrete magnetic poles involving 
360 ° of rotation and two cycles of 60 Hz current . The mu 
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metal sleeve 120 and shaft 130 are also revealed . The 4 
magnetic poles are labeled : North pole # 1 is labeled N - A 
( salient poles 6-9 ) , south pole # 1 is labeled S - A ( salient 
poles 10-13 ) , north pole # 2 is labeled N - B ( salient poles 
14-16 and 1 ) , and south pole # 2 is labeled S - B ( salient poles 
2-5 ) . Each magnetic rotor pole consists of four electrically 
excited salient pole pieces wound with magnet wire . The 
north pole wound magnet wire leads are expressed as K - L , 
and south pole wound magnet wire leads are expressed as 
M - N , with K ( + ) , L ( - ) , M ( - ) and N ( + ) . These excitation 
leads are sequentially excited as in FIG . 5 , except the 
polarity groups have shifted by five rotor poles . 
[ 0202 ] FIG . 11 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings 150 and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles 110 through a four - pole , 60 Hz cycle — pulse 
# 7 , consistent with embodiments of the present disclosure . 
Rotor 400 of the invention reveals an end laminate 100 and 
retention bolt holes 140. FIG . 11 is a depiction of a four - pole 
rotor in a static state view of a sequential excitation cycle of 
the salient poles which generates the rotating magnetic 
poles . The salient poles 110 are numbered 1-16 . FIG . 11 
illustrates pulse # 7 of a 16 step generation and rotation of the 
four discrete magnetic poles involving 360 ° of rotation and 
two cycles of 60 Hz current . The mu metal sleeve 120 and 
shaft 130 are also revealed . The 4 magnetic poles are 
labeled : North pole # 1 is labeled N - A ( salient poles 7-10 ) , 
south pole # 1 is labeled S - A ( salient poles 11-14 ) , north pole 
# 2 is labeled N - B ( salient poles 15-16 and 1-2 ) , and south 
pole # 2 is labeled S - B ( salient poles 3-6 ) . Each magnetic 
rotor pole consists of four electrically excited salient pole 
pieces wound with magnet wire . The north pole wound 
magnet wire leads are expressed as K - L and south pole 
wound magnet wire leads are expressed as M - N , with K ( + ) , 
L ( - ) , M ( - ) and N ( + ) . These excitation leads are sequen 
tially excited as in FIG . 5 , except the polarity groups have 
shifted by six rotor poles . 
[ 0203 ] FIG . 12 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings 150 and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles 110 through a four - pole , 60 Hz cycle — pulse 
# 8 , consistent with embodiments of the present disclosure . 
Rotor 400 of the invention reveals an end laminate 100 and 
retention bolt holes 140. FIG . 12 is a depiction of a four - pole 
rotor 400 in a static state view of a sequential excitation 
cycle of the salient poles 110 which generates the rotating 
magnetic poles . The salient poles 110 are numbered 1-16 . 
FIG . 12 illustrates pulse # 8 of a 16 step generation and 
rotation of the four discrete magnetic poles involving 360 ° 
of rotation and two cycles of 60 Hz alternating current . The 
mu metal sleeve 120 and shaft 130 are revealed . The 4 
magnetic poles are labeled : North pole # 1 is labeled N - A 
( salient poles 8-11 ) , south pole # 1 is labeled S - A ( salient 
poles 12-15 ) , north pole # 2 is labeled N - B ( salient poles 16 
and 1-3 ) , and south pole # 2 is labeled S - B ( salient poles 4-7 ) . 
Each magnetic rotor pole consists of four electrically excited 
salient pole pieces 110 wound with pole windings 150 which 
in the exemplary embodiment may be formed of magnet 
wire . The north pole wound magnet wire leads are expressed 
as K - L , and south pole wound magnet wire leads are 
expressed as M - N , with K ( + ) , L ( - ) , M ( - ) and N ( + ) . These 
excitation leads are sequentially excited as in FIG . 8 , except 
the polarity groups have shifted by seven rotor poles 110 . 

[ 0204 ] FIG . 13 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings 150 and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles 110 through a four - pole , 60 Hz cycle - pulse 
# 9 , consistent with embodiments of the present disclosure . 
Rotor 400 reveals an end laminate 100 and retention bolt 
holes 140. FIG . 13 is a depiction of a four - pole rotor in a 
static state view of a sequential excitation cycle of the salient 
poles 110 which generates rotating magnetic poles . The 
salient poles 110 are numbered 1-16 . FIG . 13 illustrates 
pulse # 9 of a 16 step generation and rotation of the four 
discrete magnetic poles involving 360 ° of rotation and two 
cycles of 60 Hz current . The mu metal sleeve 120 and shaft 
130 are also revealed . The 4 magnetic poles are labeled : 
north pole # 1 is labeled N - A ( salient poles 9-12 ) , south pole 
# 1 is labeled S - A ( salient poles 13-16 ) , north pole # 2 is 
labeled N - B ( salient poles 1-4 ) , and south pole # 2 is labeled 
S - B ( salient poles 5-8 ) . Each magnetic rotor pole consists of 
four electrically excited salient pole pieces wound with pole 
windings 150 which in the exemplary embodiment may be 
formed of magnet wire . The north pole wound magnet wire 
leads are expressed as K - L , and south pole wound magnet 
wire leads are expressed as M - N , with K ( + ) , L ( - ) , M ( - ) 
and N ( + ) . These excitation leads are sequentially excited as 
in FIG . 5 , except the polarity groups have shifted by eight 
rotor poles . 
[ 0205 ] FIG . 14 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings 150 and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles 110 through a four - pole , 60 Hz cycle pulse 
# 10 , consistent with embodiments of the present disclosure . 
Rotor 400 reveals an end laminate 100 and retention bolt 
holes 140. FIG . 14 is a depiction of a four - pole rotor in a 
static state view of a sequential excitation cycle of the salient 
poles 110 which generates the rotating magnetic poles . The 
salient poles 110 are numbered 1-16 . FIG . 14 illustrates 
pulse # 10 of a 16 step generation and rotation of the four 
discrete magnetic poles involving 360 ° of rotation and two 
cycles of 60 Hz current . The mu metal sleeve 120 and shaft 
130 are also revealed . The 4 magnetic poles are labeled : 
North pole # 1 is labeled N - A ( salient poles 10-13 ) , south 
pole # 1 is labeled S - A ( salient poles 14-16 and 1 ) , north pole 
# 2 is labeled N - B ( salient poles 2-5 ) , and south pole # 2 is 
labeled S - B ( salient poles 6-9 ) . Each magnetic rotor pole 
consists of four electrically excited salient pole pieces 110 
wound with pole windings 150 which in the exemplary 
embodiment may be formed of magnet wire . The north pole 
wound magnet wire leads are expressed as K - L , and south 
pole wound magnet wire leads are expressed as M - N , with 
K ( + ) , L ( - ) , M ( - ) and N ( + ) . These excitation leads are 
sequentially excited as in FIG . 5 , except the polarity groups 
have shifted by nine rotor poles . 
[ 0206 ] FIG . 15 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings 150 and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles 110 through a four - pole , 60 Hz cycle pulse 
# 11 , consistent with embodiments of the present disclosure . 
Rotor 400 reveals an end laminate 100 and retention bolt 
holes 140. FIG . 15 is a depiction of a four - pole rotor in a 
static state view of a sequential excitation cycle of the salient 
poles 110 which generates the rotating magnetic poles . The 
salient poles 110 are numbered 1-16 . FIG . 15 illustrates 
pulse # 11 of a 16 step generation and rotation of the four 
discrete magnetic poles involving 360 ° of rotation and two 
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cycles of 60 Hz current . The mu metal sleeve 120 and shaft 
130 are also revealed . The 4 magnetic poles are labeled : 
North pole # 1 is labeled N - A ( salient poles 11-14 ) , south 
pole # 1 is labeled S - A ( salient poles 15-16 and 1-2 ) , north 
pole # 2 is labeled N - B ( salient poles 3-6 ) , and south pole # 2 
is labeled S - B ( salient poles 7-10 ) . Each magnetic rotor pole 
consists of four electrically excited salient pole pieces 110 
wound with pole windings 150 which in the exemplary 
embodiment may be formed of magnet wire . The north pole 
wound magnet wire leads are expressed as K - L , and south 
pole wound magnet wire leads are expressed as M - N , with 
K ( + ) , L ( - ) , M ( - ) and N ( + ) . These excitation leads are 
sequentially excited as in FIG . 5 , except the polarity groups 
have shifted by ten rotor poles . 
[ 0207 ] FIG . 16 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings 150 and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles 110 through a four - pole , 60 Hz cycle pulse 
# 12 , consistent with embodiments of the present disclosure . 
Rotor 400 reveals an end laminate 100 and retention bolt 
holes 140. FIG . 16 is a depiction of a four - pole rotor in a 
static state view of a sequential excitation cycle of the salient 
poles 110 which generates the rotating magnetic poles . The 
salient poles 110 are numbered 1-16 . FIG . 16 illustrates 
pulse # 12 of a 16 step generation and rotation of the four 
discrete magnetic poles involving 360 ° of rotation and two 
cycles of 60 Hz current . The mu metal sleeve 120 and shaft 
130 are also revealed . The 4 magnetic poles are labeled : 
North pole # 1 is labeled N - A ( salient poles 12-15 ) , south 
pole # 1 is labeled S - A ( salient poles 16 and 1-3 ) , north pole 
# 2 is labeled N - B ( salient poles 4-7 ) , and south pole # 2 is 
labeled S - B ( salient poles 8-11 ) . Each magnetic rotor pole 
consists of four electrically excited salient pole pieces 110 
wound with pole windings 150 which in the exemplary 
embodiment may be formed of magnet wire . The north pole 
wound magnet wire leads are expressed as K - L , and south 
pole wound magnet wire leads are expressed as M - N , with 
K ( + ) , L ( - ) , M ( - ) and N ( + ) . These excitation leads are 
sequentially excited as in FIG . 5 , except the polarity groups 
have shifted by eleven rotor poles . 
[ 0208 ] FIG . 17 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles through a four - pole , 60 Hz cycle — pulse 
# 13 , consistent with embodiments of the present disclosure . 
Rotor 400 reveals an end laminate 100 and retention bolt 
holes 140. FIG . 17 is a depiction of a four - pole rotor in a 
static state view of a sequential excitation cycle of the salient 
poles which generates the rotating magnetic poles . The 
salient poles 110 are numbered 1-16 . FIG . 17 illustrates 
pulse # 13 of a 16 step generation and rotation of the four 
discrete magnetic poles involving 360 ° of rotation and two 
cycles of 60 Hz current . The mu metal sleeve 120 and shaft 
130 are also revealed . The 4 magnetic poles are labeled : 
North pole # 1 is labeled N - A ( salient poles 13-16 ) , south 
pole # 1 is labeled S - A ( salient poles 1-4 ) , north pole # 2 is 
labeled N - B ( salient poles 5-8 ) , and south pole # 2 is labeled 
S - B ( salient poles 9-12 ) . Each magnetic rotor pole consists 
of four electrically excited salient pole pieces wound with 
pole windings 150 which in the exemplary embodiment may 
be formed of magnet wire . The north pole wound magnet 
wire leads are expressed as K - L , and south pole wound 
magnet wire leads are expressed as M - N , with K ( + ) , L ( - ) , 

M ( - ) and N ( + ) . These excitation leads are sequentially 
excited as in FIG . 5 , except the polarity groups have shifted 
by twelve rotor poles . 
[ 0209 ] FIG . 18 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles through a four - pole , 60 Hz cycle pulse 
# 14 , consistent with embodiments of the present disclosure . 
Rotor 400 reveals an end laminate 100 and retention bolt 
holes 140. FIG . 18 is a depiction of a four - pole rotor in a 
static state view of a sequential excitation cycle of the salient 
poles 110 which generates the rotating magnetic poles . The 
salient poles 110 are numbered 1-16 . FIG . 18 illustrates 
pulse # 14 of a 16 step generation and rotation of the four 
discrete magnetic poles involving 360 ° of rotation and two 
cycles of 60 Hz current . The mu metal sleeve 120 and shaft 
130 are also revealed . The 4 magnetic poles are labeled : 
North pole # 1 is labeled N - A ( salient poles 14-16 and 1 ) , 
south pole # 1 is labeled S - A ( salient poles 2-5 ) , north pole 
# 2 is labeled N - B ( salient poles 6-9 ) , and south pole # 2 is 
labeled S - B ( salient poles 10-13 ) . Each magnetic rotor pole 
consists of four electrically excited salient pole pieces 110 
wound with pole windings 150 which in the exemplary 
embodiment may be formed of magnet wire . The north pole 
wound magnet wire leads are expressed as K - L , and south 
pole wound magnet wire leads are expressed as M - N , with 
K ( + ) , L ( - ) , M ( - ) and N ( + ) . These excitation leads are 
sequentially excited as in FIG . 5 , except the polarity groups 
have shifted by thirteen rotor poles . 
[ 0210 ] FIG . 19 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings 150 and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles 110 through a four - pole , 60 Hz cycle pulse 
# 15 , consistent with embodiments of the present disclosure . 
Rotor 400 reveals an end laminate 100 and retention bolt 
holes 140. FIG . 19 is a depiction of a four - pole rotor in a 
static state view of a sequential excitation cycle of the salient 
poles 110 which generates the rotating magnetic poles . The 
salient poles 110 are numbered 1-16 . FIG . 19 illustrates 
pulse # 15 of a 16 step generation and rotation of the four 
discrete magnetic poles involving 360 ° of rotation and two 
cycles of 60 Hz current . The mu metal sleeve 120 and shaft 
130 are also revealed . The 4 magnetic poles are labeled : 
North pole # 1 is labeled N - A ( salient poles 15-16 and 1-2 ) , 
south pole # 1 is labeled S - A ( salient poles 3-6 ) , north pole 
# 2 is labeled N - B ( salient poles 7-10 ) , and south pole # 2 is 
labeled S - B ( salient poles 11-14 ) . Each magnetic rotor pole 
consists of four electrically excited salient pole pieces 110 
wound with pole windings 150 which in the exemplary 
embodiment may be formed of magnet wire . The north pole 
wound magnet wire leads are expressed as K - L , and south 
pole wound magnet wire leads are expressed as M - N , with 
K ( + ) , L ( - ) , M ( - ) and N ( + ) . These excitation leads are 
sequentially excited as in FIG . 5 , except the polarity groups 
have shifted by fourteen rotor poles . 
[ 0211 ] FIG . 20 is a diagram illustrating an end view of an 
exemplary solid state rotor 400 with pole windings 150 and 
excitation polarity sequencing circuits demonstrated for all 
16 salient poles 110 through a four - pole , 60 Hz cycle pulse 
# 16 , consistent with embodiments of the present disclosure . 
Rotor 400 reveals an end laminate 100 and retention bolts 
140. FIG . 20 is a depiction of a four - pole rotor in a static 
state view of a sequential excitation cycle of the salient poles 
110 which generates the rotating magnetic poles . The salient 
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