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- COMPLEX ELECTRIC FIELDS AND STATIC ELECTRIC FIELDS TO EFFECT
o
MOTION WITH CONDUCTION CURRENTS AND MAGNETIC MATERIALS
ﬁ-
% [0001] The present application is a divisional application of Australian Patent
g Application No. 2013286987, the content of which is incorporated herein by
~ reference in its entirety.
o
-
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BACKGROUND

[0002] Electromagnetics is a vector based mathematical framework used in

physics and electrical engineering. This mathematical framework can be considered
to have two coupled fields known as the magnetic field and electric field. This
mathematical framework was originally formulated in the 1860's to treat these fields
as separate independent fields.

[0003] These separate fields have been shown to be coupled together by James
Maxwell through the mathematical construct of the complex-quaternion. Einstein
demonstrated that the electric field was a primary field and the magnetic force that
the magnetic field that was created to describe these magnetic forces was really the
results of the interaction of electric fields from charges in two different inertial frames
of references in a conductor or magnetic material. This has created a mathematical
framework that now is incomplete at describing all the forces from charges in relative

motion that can be exploited to effect motion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIGS. 1A and 1B illustrate a wire conductor with no electric current,

wherein (A) is a wire conductor end view, and (B) is a wire conductor side view.
[0005] FIG. 2 illustrates a round wire with an electric current.

[0006] FIGS. 3A and 3B illustrate an electric field from a round wire with an
electric current, wherein (A) is a wire conductor end view, and (B) is a wire conductor

side view.
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[0007] FIG. 4 illustrates an electric force between two round conductors with an
electric current.

[0008] FIG. 5 iliustrates a magnetic force between two conductors.

[0009] FIGS. 6A, 6B, 6C and 6D illustrate square conductors having an electric
field with a current, wherein (A) is a square conductive wire with an electric current
with flat faces, (B) is a square wire end view, (C) is a square wire side view, and (D)
is a round wire end view.

[0010] FIGS. 7A and 7B illustrate interacting electric fields from two conductors,
wherein (A) is a wire conductor side view, and (B) is a wire conductor end view.
[0011] FIGS. 8A, 8B and 8C illustrate a cutaway view of an example assembly of
two planes of wire conductors with power supplies and wiring diagram, wherein (A) is
an edge view of the wires in a non-conductive frame, (B) is a top view of round wires
in a non-conductive frame, and (C) is a top view of square wires in a non-conductive
frame.

[0012] FIG. 9 illustrates an example electrical schematic of two planes of wire
conductors with power supplies

[0013] FIG. 10 illustrates an example assembly that is powered producing an
external force.

[0014] FIG. 11 illustrates a relativistic field difference from the charges in a
magnetic material with alighed magnetic moments.

[0015] FIG. 12 illustrates a relativistic field difference from the charges in a
magnetic material with aligned magnetic moments that can be amplified in one
direction and not another.

[0016] FIG. 13 illustrate the different forces that a plane of copper conductors and
a block of magnetic material experience.

[0017] FIGS. 14A, 14B and 14C llustrate a cutaway view of an example
assembly of one plans of wire conductors and a magnetic block with power supplies
and wiring diagram, wherein (A) is an edge view of the wires in a non-conductive
frame, (B) is a top view of conductive wires in a non-conductive frame, and (C) is an
angled view of magnetic material with aligned magnetic moments.

[0018] FIG. 15 illustrates an example electrical schematic of two planes of wire
conductors with power supplies and shielding example.

[0019] FIG. 16 illustrates an example assembly that is powered producing an

external force.
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DETAILED DESCRIPTION

[0020] Complex electric fields and static electric fields to effect motion with

conduction currents is disclosed. In an example, a method of using interacting
electric fields from charges in conductors or magnetic materials in different inertial
reference frames to effect motion is disclosed. The example demonstrates a method
of producing a force from an assembly of two conductors made of different materials
that have different drift velocities for their mobile electric charges. The example
method impiements the mathematical framework that divides the electric fields from
the charges in different inertial reference frames into separate electric field equations
in electrically isolated conductors or magnetic materials. The example method then
implements the interaction of these electric fields to produce a force on an assembly
to propel a spacecraft using electricity without any propellant.

[0021] A second example replaces one set of conductors with a block of magnetic
material with the magnetic moments aligned to create interacting electric fields
materials in different inertial reference frames to effect motion is also disclosed. The
second example method then implements the interaction of these electric fields to
produce a force on an assembly to propel a spacecraft using electricity without any
propellant.

[0022] Instead of using today’s electromagnetic framework, the following
equations can be implemented to effect motion from charges in different inertial

reference frames.

[0023] Electric Field Equation:

E=—-22—Vx=0 - Vo Volts/Meter (EQN 1)

[0024] Scalar Electric Potential Equation:

5 =22+7 .2 Volts/Second (EQN 2)

[0025] This mathematical framework splits the electric fields from the electric
charges in different inertial frames of references, into separate equations. To

determine the forces between conductors or magnetic materials these two sets of
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two equations are then coupled together by the medium that the charges reside in to
create a force equation.

[0026] The magnetic field can be derived from these two sets of equations to
mathematically describe the magnetic field when these charges are flowing through
the medium of a wire conductor or in magnetic materials. These frameworks can be
implemented to effect motion from electric currents in conductors or magnets in ways
that can be implemented for spacecraft propulsion with electric currents only.

[0027] Before continuing, it is noted that the examples described herein are
provided for purposes of illustration, and are not intended to be limiting. Other
devices and/or device configurations may be utilized to carry out the operations
described herein.

[0028] i is further noted that as used herein, the terms “includes” and “including”
mean, but is not limited to, “includes” or “including” and “includes at least” or
‘including at least.” The term “based on” means “based on” and “based at least in
part on.”

[0029] FIGS. 1A and 1B illustrate a wire conductor with no electric current,
wherein (A) is a wire conductor end view, and (B) is a wire conductor side view. The
moving negative electrons 1 and fixed positive charges 2 are illustrated in an
uncharged wire conductor 3 with no electric current flowing through it. The wire
conductor 3 has fixed atoms that have a static unpaired positive charge 2 from the
unpaired proton that the mobile electron 1 leaves behind in copper that makes
copper a conductor of an electric current. The unpaired positive charge 2 from the
unpaired proton that is tightly coupled to the atomic structure of the wire conductor,
while the mobile electron 1 is only coupled to the wire 3 by the electric charge of the
wire 3 and the physical boundaries of the wire 3. In the inertial reference frame of the
wire the positive charge 2 just has one term from the electric field equation (1) to
describe its electric field that is represented by the protons static electric field.

[0030] Electric Field Equation for the Fixed Positive Charges 2 can be described

as follows:

E(+) = +V® Volts/Meter (EQN  3)
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[0031] The mobile electrons 1 in a wire conductor 3 also have a static electric
field that is modified by the effects of relativity. The electric field from these mobile
electrons 1 is described mathematically by the electric field equation (1) as a static
electric field that is modified by a Lorentz contracted term and a term to describe the
acceleration of the electrons as they change direction in the wire 3.

v o

E=-22_yx %CD — V& Volts/Meter (EQN 4)

at c?

[0032] In addition, there is also a scalar electric potential term from equation (2)
that is observed as the electrons 1 approach and recede from an observer of the
wire. The random movements of the mobile electrons in the stationary wire offset
each other and do not modify the static electric field of the wire 3, except to create

noise in the electric field.

S(Receding —) = +V - =& Volts/Second (EQN 5)

S(Approaching =) = —V - %d) Volts/Second (EQN 6)

[0033] The result of the interactions of the electric fields from the stationary
positive charges 2 electric fields and the electric fields from the mobile electrons 1 is
to give the wire conductor 3 a slightly negative charge when the wire conductor 3
has an equal number of free electrons 1 to the unpaired protons 2 in the atoms. The
static electric fields of the negative electrons 1 and the positive charges 2 from the

unpaired protons follow the rules of superposition and sum to 0.
0 = +V®(protons) — Vd(electrons) Volts/meter (EQN 7)
[0034] The resulting electric field that is observed from the wire conductor is from

changes to electric field of mobile electrons 1 from the effects of the Lorentz

contraction of the negative electric charge 1.

EWire) = -V x %(D Volts/meter (EQN 8)
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[0035] Equation (8) increases the negative electric fields from the motion of the
electrons 1 that are observed perpendicular to their motion and as such do not follow
all the rules of superposition. The increase in the electric field from the moving
electron 1 is from the effects of relativity from the Lorentz contraction that is
observed from the moving electrons. This forces the negative charge density of the
wire to be greatest near the outside of the wire and the ends of the wire.

[0036] The changes to the electric field equation for the free electrons 1 due to

the acceleration of the electrons 1 are modeled by the following equation.
E(Wire) = —%% Volts/meter (EQN 9)

[0037] The electric field from equation (9) is observed from the electrons 1 as
they change velocity inside the conductor 3 that is material and physical shape
dependent.

[0038] The wire conductor 3 retains a negative charge 1 until the wire 3 comes in
contact with the earth ground 4. Some of the negative charge 1 moves to earth
ground 4 and the wire conductor 3 have a slight deficit in negative charge 2, to give it
a neutral charge or no total electric field.

[0039] FIG. 2 illustrates the moving negative electrons 5 when a voltage source
10 is applied to the wire 9, 15 with the negative potential 13 on the bottom side of the
wire 9 and a positive potential 14 is applied to the top side of the wire 9.

[0040] The side view of the wire 15 observes the electric field from the moving
electrons & to increase from the effects of relativity, as the electrons drift to the
positive end of the wire as an electric current. When the positive charge’s 6 electric
fields and the moving negative charge’s 5 electric fields are coupled together inside
of a wire conductor 15 the difference in the two charges electric fields are observed
as the magnetic force that is described by the magnetic field using todays vector
equations that were derived from Maxwell's equations.

[0041] The edge of the ends of the wire 9 allow the receding +S(R) 8 and
approaching -S(A) 7 scalar potential to be observed as a decrease and increase in
the electric field at the ends of the wire that can be measured with a static electric

field meter.
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[0042] FIGS. 3A and 3B illustrate an electric field from a round wire with an
electric current, wherein (A) is a wire conductor end view, and (B) is a wire conductor
side view. The moving negative electrons 15 electric field change 17 are illustrated
from their motion from a round wire 18. The total electric field is composed of the

static electric field 16 from the fixed positive charges represented by equation (10).

E(+) = +Vp 28 (EQN 10)

Meter

[0043] The electric fields from the negative electrons that compose the electric

current are represented by equation (11).

E(-) = —\7x§¢—vq> Volts (EQN 11)

Meter

[0044] The electric fields from the two different charges follow a subset of the
rules of superposition due to the charges being physically coupled together in the

stationary wire and sum together as represented by equation (12).
| = Viewed perpendicular to the charges motion

I| = Viewed parallel to the charges motion

Volts
Meter

E(L,I) = +Vd(Positive) — V& (Negative) (EQN 12)
[0045] The resulting difference electric field 17 is observed outside the wire 18
when the wire is viewed perpendicular to the electric current direction, and is

represented by equation (13).

E(J_) _ _sz(DVolts

¢ Meter’

E(D=0 (EQN 13)

[0046] The resulting electric field 17 that is observed from the wire is the electric

field component that produces the magnetic field from a wire. Conversion of the
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resulting electric field 17 to a magnetic field is illustrated by equations (14), (15),
(16), and (17).

_ Charge Volts, A= Z—(;;Ampe'res, fy = 1/(8002) (EQN 14)

4mE T2

[0047] The equations (14) define the spherical charge and the electric current 15
from that spherical charge as Amperes. These equations are coupled together by the

constants u, and g, through the speed of light “c”.

Coulombs

I= Charge

or Amperes (EQN 15)

Seconds

[0048] The equation (15) is the definition of the electric current 15 as a spherical

charge flowing through a two-dimensional area of a round conductor.

-

| =4 (EQN 16)

v Volts V (Charge I 1
—U X Tt =y x I (S22 - Lo
¢ Meter ¢ \4me,r? 47T g,02

[0049] Equation (16) converts the difference electric field 17 from the moving
charge into the magnetic potential that is created from a spherical charge flowing

through a round wire 18 as an electric current 15.

Second
Meter

BE=VxAVolt- or Tesla (EQN 17)
[0050] Equation (17) converts the magnetic vector potential o the magnetic field.
But the conversion is based on the properties of a copper wire conductor 18 that is
just a special case that is not valid if these physical properties or material that the
electric current flows through is different.

[0051] FIG. 4 illustrates mathematically the relativistic electric field 21 interactions
between two wire conductors 22, 23 with an electric current 19 that are in close
proximity of each other. The moving negative 19 charges interact with the positive
stationary positive charges 20 in the wires to produce a force 32 between these

wires.
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[0052] When Wire A 22 has an electric current 19 flowing through it that produces
a positive electric field from the stationary positive charges 20 and a negative electric
field 21 from the moving negative charges 19. Wire B 23 has the same two types of
electric fields. These electric fields are in two physical objects 22, 23 of the same
material and shape, so a subset of the rules of superposition mathematically extract
a set of magnetic forces that can be modeled in the mathematical framework that
describes the magnetic force from a magnetic field.

[0053] If the resulting force on the wires 32 is determined from the interactions of
these different electric fields, instead of using the framework based on the magnetic
field, we have a framework that describe the forces observed from conductors 22,
23.

[0054] Determining forces on these wires allow us to take into account the
materials and shape of the wires to determine the total forces on the wires.

[0055] Total force on wire A 22 can be described by four electric field interactions
with wire B 23 that produces four forces on wire A as separate forces 24, 25, 26, 27

that can be represented as:
F, + Fz + F; + Fp = Total force on wire A (EQN 18)
[0056] Repulsive force on Wire A 22 from the electric field interactions from the

positive charges in wire A 22 with the positive charges in wire B 23 can represented

as:

Fy = FlEwire a(+) <=> Eire 5(+)] (EQN 19)
[0057] Attractive force on Wire A 22 from the electric field interactions from the
positive charges in wire A 22 with the moving negative charges in wire B 23 can

represented as:

Fp = F[Eyire a(+) >=< Epyire 5(=)] (EQN 20)
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[0058] Repulsive force on Wire A 22 from the electric field interactions from the
moving negative charges in wire A 22 with the moving negative charges in wire B 23

can represented as:
F¢ = FlEwire s(=) <=> Eypire ()] (EQN 21)
[0059] Attractive force on Wire A 22 from the electric field interactions from the

moving negative charges in wire A 22 with the positive charges in wire B 23 can

represented as:
Fp = FlEire a(=) >=< Byyire 5(+)] (EQN 22)
[0060] Then the total force on wire B 23 is described by four electric field

interactions with wire A 22 that produces 4 separate forces 28, 29, 30, 31 on wire B

23 that can be represented as:
Fy + Fp + F; + Fy = Total force on wire B (EQN 23)
[0061] Repulsive force on Wire B 23 from the electric field interactions from the

positive charges in wire A 22 with the positive charges in wire B 23 can represented

as:
Fg = FlEwire 5(+) <=> Eire a(+)] (EQN 24)
[0062] Attractive force on Wire B 23 from the electric field interactions from the

positive charges in wire A 22 with the moving negative charges in wire B 23 can

represented as:
Fr = FlEwire 5(+) >=< Eyire a(-)] (EQN 25)
[0063] Repulsive force on Wire B 23 from the electric field interactions from the

moving negative charges in wire A 22 with the moving negative charges in wire B 23

can represented as:
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—a

Fg = FlEwire (=) <=> Eyire a(—)] (EQN 26)

[0064] Attractive force on Wire B 23 from the electric field interactions from the
moving negative charges in wire A 22 with the positive charges in wire B 23 can

represented as:
Fy = FlEwires(=) >=< Ewire a(+)] (EQN 27)

[0065] Determining the forces on these wires as 8 separate force vectors allows
these same forces to be modeled mathematically as a special case of a
mathematical framework, with the simpler mathematical framework of a magnetic
field with a magnetic force if the wires 22, 23 are made of the same shape and made
of the same material. If the wires 22, 23 are of different shapes or made of different
materials, the force on Wire A is different than the force on Wire B.

[0066] FIG. § illustrates mathematically the forces on two wires 36, 37 of the
same shape and made of the same materials using the mathematical framework that
physics has created to model magnetic forces from wire conductors 36, 37. The
magnetic forces 38 that are described by these equations are based on 4w and the
permeability constant in electromagnetics.

[0067] The total force on wire A 36 is determined by the equations:

Figires = 222221, Newtons, 1,41, I 42 (EQN 28)

L, = Lenght of Wire 40 D = Distance between Wires 39 (EQN 29)

[0068] The total force on wire B 37 is determined by the equation:

Fiire s = 22222 Ly Newtons (EQN 30)

[0069] The total force between each of the wires 36, 37 is then:
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38 ﬁTctal = ﬁWireA + FWireB (EQN 31)

[0070] The total force on the wires is then:
38 Frypq = %L Newtons (EQN 32)

[0071] These forces 38 can be represented as interactions of electric fields from
charges in different inertial reference frames that do not follow the rules of
superposition.

[0072] The force on wire A 36 is:

Fivirea = —VxA[H2 2|2 = _yxiato 2o (EQN 33)

¢ L 4n eoc2dD ¢ 4meyr D A
= Va 2Ip
FWireA = —V X T(DATLA (EQN 34)

[0073] The force on wire B 37 is:

o Tifwi 12, _ o, 750 2
Fyirep = =V X = [47: eOCZ]DLB =-VXx= e, D Lg (EQN 35)
o Vg 214

Fyirep = ~VX—®p="Lp (EQN 36)

[0074] For the forces from these equations to determine the forces observed from
wire conductors 36, 37, the velocity of the charges is fixed at velocities in the range
of 1 cm/sec that is for copper conductors.

[0075] The constants p (Permeability) and 41 are derived from the shape of wire
conductors 36, 37 and the characteristics of the copper conductor, similar to the drift
velocity of 1 cm/sec that defines a constant. If wires materials are changed to a
different material (e.g., Graphene, Nichrome, or a Superconductor), with different
drift velocities for the negative charges, these materials may need a correction factor
to determine the forces on these wires 36, 37 made of these different materials to

determine the forces observed on these wires.
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[0076] The shape is not represented in the mathematical framework based on the
magnetic field that describe magnetic forces. The mathematical framework based on
the magnetic field does not differentiate the forces observed from a cylindrical wire or
a flat wire with the same amount of current for the same wire cross sectional area.
[0077] FIGS. 6A, 6B, 6C and 6D illustrate square conductors having an electric
field with a current, wherein (A) is a square conductive wire with an electric current
with flat faces, (B) is a square wire end view, (C) is a square wire side view, and (D)
is a round wire end view. The figures iilustrate graphically the relativistic changes in
the electric field of a graphene conductive square wire 50 with flat faces that has an
electric current. The negative electric current 41 is in a different inertial frame of
reference than the positive charges 42 in the wire that results in a difference
relativistic electric field 43 that has been represented by the mathematical framework
as the magnetic field.

[0078] The mathematics that model the forces from a round wire 53 using the
magnetic field predict that the square wire 50 with an electric current 41 experience
the same magnetic force on the round wire 83 with the same electric current
observed with the square wire 50.

[0079] Instead of representing the forces between a square wire 50 and a round
wire 53 by using the magnetic field, the forces are determined as the interaction of
two electric fields 43 from two different charges 42, 41 in two different inertial frames
of reference in the two different physical objects 50, 83 interacting to produce the two
forces on the objects.

[0080] We now have the difference relativistic electric fields 43 from the wires that
do not follow all the rules of superposition that is the basis for the magnetic force.
This allows the two wires to observe different electric fields that are different from a
square wire 50 and round wire 53 that results in different forces observed by the
round wire 53 as compared to the square wire 50.

[0081] The negative electric current that is flowing along the length 45 of the wire
50 from left to right along the Z axis 45. The moving negative charges 41 distribute
themselves evenly on the flat faces 54, 55 of the wire 50 as represented as the X
axis and Y axis 46, 47. The negative charges 41 distribute themselves evenly to
keep the electric field in the wire at 0 in the moving reference frame of the negative

charges 41.
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[0082] The negative electric charges 41 are physically coupled to the stationary
reference frame of the wire 50. Yet the electric field 43 of the negative moving
charges 41 increase in intensity when observed perpendicular to their motion from
the stationary reference frame due to the effects of relativity known as the Lorentz
contraction of the charges.

[0083] The increase in the electric field 43 observed from the stationary
reference frame of the wire from the motion of the negative electric charges 41, is
geometrically ampilified (e.g., similar to a uniform line charge amplified across its
length). The equation for the electric field of a line charge is mathematically

described below:

L = Length of Uniformly Charged Wire in Meters
x =Position from center of Wire from —% toQto % Meters

D = Distance Perpendicular from Wire in Meters

y = &4 = Charge Density in Coulombs/Meter

E(X) — v L 2x

27eqD — T Volts/Meter (EQN 37)
j(02+(5) )

[0084] The faces of the square wire 54, 55 experience geometric amplification of
the electric field intensity increase 43 from the charges motion along the Z axis 45
that is perpendicular to the direction of the electric current on the X and Y 46, 47
axis’s that is modeled as a line charge of a uniformly charged wire.

[0085] The integration of the line charge to get the electric field 43 produce an
electric field that is greatest at the center of the faces of the flat wire 54, 55 that is

perpendicular to the electric current direction.

wy, w, = Width of Wire Faces 54, 55 in Meters
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x, y =Position from center of Faces 46, 47 in Meters
D = Perpendicular Distance from face in Meters

£ = Charge Density increase in Coulombs/Meter

Kig = =V X %Aq Volts/Meter (EQN 38)

E(X) _ f(iq Wy 2x Volts (EQN 39)

2meyD \/(DZ_}_%Z) J(D2+x2) | Meter

£y Wy _ 2y Volts

E(y) = 2meyD j( , Wyz) J(DZ+y?2) | Meter (EQN 40)
p24—X
2

[0086] The round wire 53 does not experience this amplification of the electric
field 43 around the circumference of the wire. Instead, the increase of the electric

field due to the charges motion are only described by the equation:

v,
—VXT[Aq Volts

E(x) = (EQN 41)

2wey,D Meter

[0087] These differences in the electric fields from these different relativistic
electric fields for a round wire 53 and a square wire 50 can create a difference force
that can be implemented to propel a spacecraft in space as one application.

[0088] The requirements to produce different forces the two different wires are
that the wires have to have different shapes and/or made of different materials with
different drift velocities and/or charge distributions and powered by iwo separate
electrically isolated power sources.

[0089] The moving electric charges that are the electric current are in different

inertial reference frames. The reason is the electric fields from charges in the same
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inertial reference frame follow the rules of superposition. Electric fields from charges
in different inertial reference frames do not follow the rules of superposition. The
difference is the basis for the magnetic field from conductors flowing electric
currents.

[0090] FIGS. 7A and 7B illustrate interacting electric fields from two conductors,
wherein (A) is a wire conductor’s side view, and (B) is a wire conductor’s end view. In
FIG. 7A, a square conductive graphene wire with flat faces and a tubular copper wire
are shown flowing an electric current. In FIG. 7B, Force A 69 is unequal to Force B
70.

[0091] The figures illustrate two parallel wires 60, 61 with an electric current 62 in
a square wire 60 that is parallel to a round copper wire 61 with an electric current 63.
The end view of the wires 64, 65 shows the electric fields from charges 56, 57
moving at different drift velocities or in different inertial reference frames. If the wires
64, 65 had the same drift velocities the difference electric fields for the charges in the
same inertial reference frame obey the rules of superposition and merge into one
electric field. Since the charges drift velocity is different for graphene and copper the
difference electric fields 66, 67, 68 from the wires 60, 61 do not follow the rules of
superposition. Instead the rules of superposition are only valid for the electric fields
from charges in the same inertial reference. This results in the positive charges 57 in
the two wires 60, 61 observing two different total electric fields 66, 67, 68 from the
other wire. This causes the forces 69, 70 that the two wires to observe from each
other to be different.

[0092] FIGS. 8A, 8B and 8C illustrate a cutaway view of an example assembly of
two planes of wire conductors with power supplies and wiring diagram, wherein (A) is
an edge view of the wires in a non-conductive frame, (B) is a top view of round wires
in a non-conductive frame, and (C) is a top view of square wires in a non-conductive
frame. The figures illustrate graphically an edge view of a sheet of square of round
copper wires 72 and square wires 71 with flat faces made of two different materials
in a nonconductive frame 73. The round copper wires 72 and square graphene wires
71 are electrically isolated from each other by a non-conducting sheet 74 as an
example of a sheet of Kapton.

[0093] The wires are powered by electrically isolated power supplies 76, 77. The
physical diagram and schematic of the top sheet of the wires 78 diagrams the wires

being powered in parallel by power supply 76. The schematic of the bottom sheet of
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the wires 75 diagrams the wires being powered in parallel by power supply 77 with
the electric current flowing in the opposite direction as the top sheet.

[0094] FIG. 9 illustrates the electrical schematic of the electrical circuit that
powers the two sheets of conductors 72, 71. The copper wires 72 and graphene
wires 71 are powered by separate electrically isolated power supplies 76, 77. The
electric currents from the battery 76 that supplies electric current to the round copper
wires 72 is physically in the opposite direction from the electric current from battery
77 that supplies the electric current to the graphene wires 71. The electric currents
from the battery 76 that supplies electric current to the round copper wires 72 can
also be in the same direction as the electric current from battery 77 that supplies the
electric current to the graphene wires 71 to create different opposite forces on the
wires 72 and 71.

[0095] FIG. 10 illustrates an assembly 73 with an electric current in two different
directions from two isolated batteries 76, 77 through two different wire conductors 71,
72. The two planes of conductors have different electric fields from the motions of the
electrons in wires that do not follow the rules of superposition such that the wires
observe different electric fields from the other sheet of wires.

[0096] These two different electric fields result in different forces to be observed
from the two sheets of wires 71, 72. This then results on a force 90 on the assembly
that only requires the assembly to be powered by two isolated by independent power
supplies.

[0097] The power supplies that power the conductors have to be physically and
electrically isolated from each other. The conductors must have no external
connections to ground or any conductor that connects to an external object outside
the assembly. The conductors cannot connect to ground or together after they are
powered through another conductor.

[0098] The round tubular wire 72 can be replaced with other types of wire shapes
that do not geometrically amplify or geometrically amplify on different surfaces the
electric changes electric fields due to relative motion of the charge carriers like
conductive spheres or half spheres, conductive ovals, conductive u shaded wires or
thin flat wires that are perpendicular to the flat faces of the square wires. The square
wires can be replaced with thin flat wires that have their flat faces near the round or

tubular wires.
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[0099] The resulting force 90 can be implemented to propel spacecraft using
electricity only. The same force can also be implemented for any propulsion by a
force to move an object with electricity in a vacuum or in any medium.

[00100] It is noted that the examples shown and described are provided for
purposes of illustration and are not intended to be limiting. Still other examples are
also contemplated.

[00101] FIGS. 1MA, 11B and 11C illustrate a magnetic material shaped as a
cylinder 124, 125 with no electric current, wherein (A) is the end view, (B) is a side
view of the magnetic material and (C) is a representation of the magnetic moment
116 of an atom 116, 117, 119, 121, 123 from an angled view, top view, and side view
of the unpaired electron 117 and its electron current 115 and 121 that makes up the
magnetic moment 116 from the negative electrons 117 in the outer shell of the atom
and its associated positive charge 123 in the atom. The diagram assumes that the
material has been magnetized to allow some of the molecules magnetic moments
116 to be aligned in line with the long axis of the cylinder 118.

[00102] The magnetic moments 116 of the molecules can be generated from the
electron current 115 of the unpaired electron spins from the negative electrons 117 in
the outer shell of the atom that can form a loop of electric current 115. The paired
electrons in an atom have their spins in opposite directions that are represented as
an up and down spin that allow the electric field changes to offset each other in their
electron shell and do not contribute to the magnetic moment 116 of the atom. The
physically fixed positive charge 123 that are paired or coupled to outer unpaired
electron 117 are illustrated in an uncharged magnetized cylinder 124 and 125 with
no electric current flowing through it.

[00103] The physically coupled positive charges 123 of the atom that are paired
with the magnetic moment electrons 121 have a static electric field that can be
modeled by the following equation when viewed from the inertial frame of reference

of the magnet.

Volts
Meter

E(+) =+4Vo (EQN 42)

[00104] The unpaired electron spins of the negative electrons 117 can be simply

modeled as a loop of electric current 121 with a velocity 115 of 20,000 M/S. Each of
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the individual loops of current 121 from the motion of the negative electrons 117
have an electric field 119 modified by the effects of relativity from the Lorentz
contraction of the electric charge that can be modeled by the following equation

when viewed from the inertial frame of reference of the magnet.

E=-Vx gcp — Vot (EQN 43)
[00105] Equation (43) increases the negative electric field 119 from the motion of
the electrons 115 that are observed perpendicular to their motion and as such do not
follow all the rules of superposition for all views. When the loop of electric current
121 is viewed perpendicular to the faces of the loops of current 121 of the magnetic
moments of the atoms with aligned magnetic moments in the magnet, the total
electric fields 119 from the electrons unpaired electron spins and their associated
positive charges 123 will have total electric field 119 that is described by the

following equation.

Volts
Meter

F=-vxlo-vo+vo=-vx’o (EQN 44)
[00106] The increase of the electric field from the negative electric field 119 from
the motion 115 of the electrons 116 is 10,000s of times greater than from a similar
electric current in a copper wire. The total difference electric field 119 from the
electrons 117 and the positive charges 123 that is observed from the faces of the
magnet is going to be different than the magnetic field from an electric field from a
wire conductor.

[00107] The total difference electric field 119 from the electrons 117 and the
positive charges 123 that is observed from the edge of loops of current 121 of the
magnetic moments of the atoms now is modeled differently than that is observed
from the faces loops of current 121. The relative motion of the electrons 117 are in
opposite directions 115 when viewed from the edge of the loop of current 121 so do
not follow the same limited set of rules of superposition that the faces can follow and
can sum to 0 when modeling magnetic forces that the magnetic field was created to

describe.
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[00108] The difference electric field 119 will be described from the 3-dimensional
integral of total difference electric field from the shape of the magnet 124 and 125.
The face of the magnet 124 and 125 is going to have a 2-dimensional surface
integral that is the same as the surface integral that would be done for a uniformly
charged flat disk. Since the disk are circular and that the electric field increase is only
perpendicular to their motion this creates a symmetry that allows us to use a simpler

line integral.

R
= 4 R  2ada 4 1 Volts
E = kXT[SO [; X (D] fO m = kxn [: X (D] [2(x2+a2)%]0 Moter (EQN 45)
= v X Volts
E = 2re [L x @] (1 - /2) Yolts (EQN 46)

[00109] FIG. 12 represents the terms or variables used in this line integral. 126 is
the radius “R” of the cylindrical magnet 137. 128 is the electric field “x” intensity
above the face of the face of the cylindrical magnet 137. The term of integration is
129 “a@” that represent the positions of the magnetic moment electrons 127 from the
center of the cylindrical magnet 137 to the outer edge of the cylindrical magnet 137.
The length of the cylindrical magnet 137 represented by “L” 130. The cylinder can be
divided into almost infinite number circular sheets 133 of molecules 131 with the
same magnetic moments 127. This allows the changes to the electric fields 135 from
the aligned magnetic moments 127 to sum or amplify the changes when the magnet
is viewed 134 from the ends 132 of the cylinder 137 including when viewed 134
perpendicular to the magnetic moment 127 or above and below 134 the plane 131 of

the unpaired electron 138 that makes up the magnetic moment 127.

E = 2mkL E x @] (1 X ) volts (EQN 47)

- (x2+R2) /2] Meter

[00110] The electric field differences 135 from the alighed magnetic moments 127
that are different when viewed from different directions is today modeled
mathematically as the magnetic field. These electric field differences 135 coevolved

with the stationary positive charges 136 electric field that has the positive charge
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physically coupled to the magnet and the moving negative electric charges 138 that
form the aligned magnetic moments 127 can be described by the mathematical
description modeled mathematically as the magnetic field. When these electric field
differences 135 are described by the mathematical description modeled
mathematically as the magnetic field, this model is describing just a subset of the
possible electric field differences 135 that are predicted by the new mathematical
framework presented in this patent in equations (1) and (2).

[00111] If another similar magnetized magnetic cylinder 137 is brought near this
magnetized cylinder 137 the coevolved electric fields 135 from the different charges
138 and 136 in different inertial reference frames will create a force that can try to
minimize the electric field differences of the different charges caused by relativity.
Today this force is known as the magnetic force foday that is mathematically
represented as an independent field known as the magnetic field.

[00112] This results in forces observed on the 2 cylinders 137 that are always in
the direction that aligns the magnetic moments of the 2 cylinders. This force can be
in a direction that allows the relative average velocities of the electrons that are
components of the magnetic moments 131 of the 2 cylinders to be minimized or to
align in parallel with each other the plane of electron current 131 of the unpaired
electron that makes up the magnetic moment 127.

[00113] The physically correct Ampére model is based on the magnetic dipole
moments 127 that are due to infinitesimally small loops of current 131 from the
unpaired elections 138 in a volume of magnetic material 137. For a sufficiently small

loop of current 131, /, and area, A, the magnetic dipole moment 127 is:

m = IA amperes - meter? (EQN 48)
__ Coulombs _ 2
I = ————or amperes, A= meter (EQN 49)

[00114] The magnetic field for a uniformly magnetized cylinder 137 can be
calculated from the area of the surface of the ends of the cylinder 132 multiplied by
the length 130 of the cylinder 137 to calculate the cylinder’s volume by the following

equation.
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B, === vyolt - Second or Tesla (EQN 50)

Volume meter?

[00115] The Ampére model that calculates the forces observed from a cylinder of
magnetic material 137 from the cylinder's magnetic field is nhow missing a number of
elements that can produce different forces from the same magnetic field. This makes
Ampeére model just a special case of a broader mathematical framework that has
been presented in equations (1) and (2).

[00116] This fist element that is missing from the Ampere model is an incomplete
representation of the electric current in the infinitesimally small loops of current 131
from the unpaired elections 138. The relative velocity difference of the circulating
unpaired electrons 138 to the stationary positive charges 136 is the basis for the
forces observed from the interactions of these charges with other materials.

[00117] This incomplete representation of the magnetic moment 127 is based

Coulombs
Seconds

instead on the units of used in the magnetic moment 127 that can be

represented by smaller amount of charge flowing thru a fixed area at a higher
relative velocity or as a larger amount of charge flowing thru the same fixed area at a
lower velocity. This velocity differences create different changes to the electrons
electric field 135 that is not represented in the mathematical framework that the
magnetic field is describing.

[00118] This mathematical framework that based on the magnetic field ends up
being just a special case that is defined by the characteristics of the material that the
cylinder 137 is made of. Equation (50) can be converted to equations (51) (52) and
(63) that represent the forces from the cylinder 137 using the difference of the
relative velocity of the charges 136 and 138 used in equation (47). The relative
velocity difference of the unpaired electrons that generate the magnetic moment can
be approximately 20,000 M/S.

B, = VX AVolt - f:;:;‘zi or Tesla (EQN 51)

o ul 1 _ V (Charge _ v Volts

4= [;eocz] - ;(41‘[807‘2) - FCDMeter (EQN 52)
— _Hom v

B, = o — V X - @ Tesla (EQN 53)
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[00119] Equation (53) can now be reformulated to relate the magnetic moment 137
to the electric field 135 changes of the unpaired electron 138 that creates the

magnetic moment 127 from the effects of relativity.

Volume
Hg

m = —V X %@ = -V x %CD - £,¢% - Volume (EQN 54)

[00120] Equation (54) for the magnetic dipole moment 127 in this form now
includes the velocity and allows for the changes to the electric field 135 from the
effects of relativity that give rise to the unpaired magnetic moments 127 to amplify as
an electric field can be amplified over a flat surface. This equation also describes the
magnetic field as a special case of equations (1) and (2).

[00121] This new mathematical framework based on equations (1) and (2) now
segregates the electric fields from charges 136 and 138 having different relative
velocities that do not follow all the rules of superposition that static electric fields can
follow. These same sets of exceptions to the rules of superposition are the same set
of exceptions that cause the magnetic field to be modeled as a separate field from a
magnet when all the charges 136 and 138 in the magnet are in inertial reference
frames that are coupled together by the physical structure of the magnet.

[00122] The relativistic electric field 135 from a magnetic cylinder 137 is created
from the charges 136 and 138 that have different velocities from the unpaired
electrons 138 that create the magnetic dipole moment 127 as compared to the drift
velocity an electric current in a coper wire. These relativistic electric fields 135 from a
magnetic cylinder 137 that are different inertial reference frames that are coupled to
the stationary materials that the charges reside that allow these electric fields to
follow a subset of the rules of superposition. This new mathematical framework
allows for a magnetic cylinder 137 to observe a different difference electric field from
a wire with an electric current that is different as compared to the difference electric
field a wire with an electric current observes from a magnetic cylinder 137.

[00123] The differences in the relativistic electric fields 135 from a magnet 137 or a
wire with an electric current can only observed if the magnet 137 is electrically
isolated from the electric current in a wire that is brought near to it. That also includes

that the wire or magnet 137 is electrically isolated from earth ground or any other
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conductive object that is near to either the wire or magnet 137. This also includes not
electrically connecting either wire or magnet 137 object to ground after wire has an
electric current flowing thru it before the wire and magnet 137 are brought close to
each other.

[00124] FIG. 13 illustrates mathematically the forces from the relativistic electric
fields 141, 155 from a copper wire 142 conducting an electric current 139, 153 and a
uniformly magnetized block 143 with aligned magnetic moments of the unpaired
electrons 156 that are created from the infinitesimally small loops of current 154 from
the unpaired elections 156 that are in close proximity of each other.

[00125] The moving negative charges 139 that form the electric current 153
moving to the right with a drift velocity of about 1 cm/second create a uniform
relativistic electric field 141 around the round wire 142 from the moving negative 139
charges when they are viewed perpendicular to their drift velocity. The mathematical
framework used today describes these differences as a separate magnetic field.
[00126] The unpaired electrons 156 that create the infinitesimally small loops of
current 154 that make up the magnetic moment create a relativistic electric field 155
that is only observed above and below the plane of the unpaired electrons 156
motion that today is represented as a North Pole and South Pole of a magnetic field.
When the plane of the unpaired electrons 156 is observed from the edge of the plane
the infinitesimally small loops of current 154 the opposite direction of motions of the
aligned unpaired electrons 156 that is observed create relativistic electric fields 155
that do not produce a force on the magnet.

[00127] The unpaired electrons 156 that create the infinitesimally small loops of
current 154 that make up the magnetic moment are moving in a circle at a velocity
that is in the range of 20,000 meters/second. The relativistic electric field 155 from
the unpaired electrons 154 create a relativistic electric field 185 that is created from
electric charges 154 that are in different inertial reference frames from the negative
charges 139 flowing in the electric wire 142 that do not follow the same rules of
superposition that static electric fields follow. The mathematical framework used
today describes these differences as a separate magnetic field.

[00128] When the Wire 142 has an electric current 139 flowing through it that
produces a positive electric field from the stationary positive charges 140 and a
negative electric field 141 from the moving negative charges 139 that is modified by

the effects of relativity. The interactions of these two electric fields, the two different
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charges 139, 140 create a total observed electric field 141 that is different depending
on the view of the wire, the shape of the wire and the velocity of the drift electric
current that is about 1 cm/sec for copper.

[00129] The bar magnetic 143 also has a positive electric field from the stationary
positive charges 140 and a negative electric field from the unpaired electrons 154
that make up the magnetic moment. The interactions of these two different electric
fields from the two different charges 154 and 140 create a total electric field 155 that
is different depending on the view of the wire, the shape of the wire and the velocity
of the electric current of 20,000 cm/sec that makes up the magnetic moment.

[00130] These differences create two difference or relativistic electric fields 155
and 141 that are created from charges in two different inertial reference frames that
do not follow the same rules of superposition that the static charges follow. This then
allows the positive charges 140 in the conductor 142 and the bar magnet 143 to
observe different electric fields from the other objects negative charges with different
velocities.

[00131] If the resulting force 148 on the wire 142 and the bar magnet 143 is
determined from the interactions of these different electric fields, instead of using the
framework based on the magnetic field, we have a framework that describe the
forces observed from the conductor 142 and the bar magnet 143 as a separate set
of equations.

[00132] Determining forces 144 to 152 on the conductor 142 and the bar magnet
143 allow us to take into account the materials and shape of the conductor 142 and
bar magnet 143 to determine the total force 148 on the conductor 142 and the bar
magnet 143.

[00133] Total force on the conductor 142 can be described by four electric field
interactions with the bar magnet 143 that produces four forces on the conductor 142

as separate forces 144, 145, 146 and 147 that can be represented as:

E + F}; + ﬁ + F, = Total force on conductor (EQN 55)

[00134] Repulsive force on the conductor 142 from the electric field interactions
from the positive charges in the conductor 142 with the positive charges in the bar

magnet 143 can represented as:
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—

= ﬁ[EConductor(+) <=> EBar Magnet(+)] (EQN 56)

[00135] Attractive force on the conductor 142 from the electric field interactions
from the positive charges in the conductor 142 with the unpaired electrons 154 that

make up the magnetic moment in the bar magnet 143 can represented as:

—_—a

Fp = ﬁ[EConducto1~(+) >=< EBar Magnet(_)] (EQN 57)

[00136] Repulsive force on the conductor 142 from the electric field interactions
from the moving negative charges that makeup the electric current in the conductor
142 with the unpaired electrons 154 that make up the magnetic moment in the bar

magnet 143 can represented as:

—

Fe = F[ECOnductor(_) <=> EBar Magnet(_)] (EQN 58)

[00137] Attractive force on the conductor 142 from the electric field interactions
from the moving negative charges that makeup the electric current in the conductor

142 with the positive charges in the bar magnet 143 can represented as:
Fl; = ﬁ[EConductor(") >=< EBar Ma.gnet(+)] (EQN 59)
[00138] Then the total force on the bar magnet 143 is described by four electric

field interactions with the conductor 142 that produces 4 separate forces 149, 150,

151, 152 on the bar magnet 143 that can be represented as:
F,; + E; + E}’ + E; = Total force on the Bar Magnet (EQN 60)
[00139] Repulsive force on the bar magnet 143 from the electric field interactions

from the positive charges in the conductor 142 with the positive charges in the bar

magnet 143 can represented as:
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—

Fg = F[EBar Magnet(+) <=> ECorzductor(+)] (EQN 61)

[00140] Attractive force on the bar magnet 143 from the electric field interactions
from the positive charges 140 in the conductor 142 with the unpaired electrons 154

that make up the magnetic moment in the bar magnet 143 can represented as:

JR—

FF = ﬁ[EBar Magnet(_) >=< ECon,ductor*(+)] (EQN 62)

[00141] Repulsive force on the bar magnet 143 from the electric field interactions
from the moving negative charges that makeup the electric current in the conductor
142 with the unpaired electrons 154 that make up the magnetic moment in the bar

magnet 143 can represented as:

—

FG = ﬁ[EBar Magnet(_) <=> EConductor(_)] (EQN 63)

[00142] Attractive force on the bar magnet 143 from the electric field interactions
from the moving negative charges that makeup the electric current in the conductor

142 with the positive charges in the bar magnet 143 can represented as:
FHA = ﬁ[EBar Magnet(_) >=< EConductor(+)] (EQN 64)

[00143] Determining the forces on these wires as 8 separate force vectors 144,
146, 149, 151, 145, 147, 150 and 152 allows these same forces to be modeled
mathematically as a special case of a mathematical framework, with the simpler
mathematical framework of a magnetic field with a magnetic force that creates the
same force on the bar magnet 143 and the conductor 142 if any set of simple
conditions are met.

[00144] The main condition that allows the simpler mathematical framework of a
magnetic field to correctly describe the total force 148 between the bar magnet 143
and the conductor 142 is that there is a path for the mobile electrons in either the bar

magnet 143 and the conductor 142 to migrate between the bar magnet 143 and the
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conductor 142 when the electric current is flowing thru the conductor as an electric
current.

[00145] This path can be a static conductive or semi-conductive or high resistance
path between the bar magnet 143 and the conductor 142. This path can also be a
charge transfer to a 3rd charge holding object that is in proximity to the bar magnet
143 and the conductor 142. This 3rd charge object includes the earth ground or a
ground plane that can be connected to either or both the bar magnet 143 and the
conductor 142 by either an electrical means or by some mechanical means.

[00146] If there is not a path between the bar magnet 143 and the conductor 142
for the mobile electrons to migrate between them, then these forces 144, 146, 149,
151, 145, 147, 150 and 152 can be represented as interactions of electric fields from
charges in different inertial reference frames that do not follow all the rules of
superposition. Then that allows an assembly of conductors 142 and the bar magnet
143 to allow the forces 144, 146, 149, 151, 145, 147, 150 and 152 to not to sum to
zero.

[00147] These conditions that allow the forces 144, 146, 149, 151, 145, 147, 150
and 152 to not to sum to zero allow for an electrostatic power supply to be used
where all the source electrons are only derived from the conductor 142 and not from
another source like earth ground or a source that has in the past derived its mobile
electrons from earth ground or a source that is in the direction of the total force 148
on the conductor 142 and the bar magnet 143 by direct or indirect means.

[00148] When these conditions are met the positive charges 140 in the copper wire
conductor 142 will observe an electric field 141 from the unpaired electrons 154 that

make up the magnetic moment in the bar magnet 143 as:

EMagnet = 2mkL [M XCD] (1 - x ) Volts (EQN 65)

/s x2+R2)"/2) Meter

[00149] The positive charges 140 in the bar magnet 143 will observe an electric
field 155 from the round conductive copper wire 142 from the moving negative 139

charges as:

Volts
Meter

Ecurren: = 2kl [22275 x 0] (EQN 66)
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[00150] The velocity of the negative charges 154 and 139 are in different inertial
reference frames in the copper wire conductor 142 and the bar magnet 143 so that
these electric field differences will not follow the rules of superposition that static
electric fields follow. These differences give rise to the magnetic force that the
magnetic field was created to describe.

[00151] If the copper wire conductor 142 or the bar magnet 143 is made of
different materials (e.g., Graphene, Nichrome, or a Superconductor), with different
velocities for the negative charges, these materials would create different total
electric field differences 155, 141 would generate total forces 148 the copper wire
conductor 142 or the bar magnet 143 that is not taken into account with the
mathematical framework based on the magnetic field.

[00152] The shape is not represented in the mathematical framework based on the
magnetic field that describe magnetic forces. The mathematical framework based on
the magnetic field does not differentiate the forces observed from a cylindrical wire or
a flat wire with the same amount of current for the same wire cross sectional area.
[00153] FIGS. 14A, 14B and 14C llustrate a cutaway view of an example
assembly of one plane of wire conductors 172 and bar magnet 171 with power
supplies and wiring diagram 178, wherein (A) is an edge view of the wire conductors
172 and bar magnet in a non-conductive frame 173, (B) is a top view of round
copper wires 172 in a non-conductive frame 173, and (C) is an angled view of the
bar magnet 171. The figures illustrate graphically an edge view of a sheet of square
of round copper wires 172 and bar magnet 171 made of two different materials in a
nonconductive frame 173. The round copper wires 172 and bar magnet 171 are
electrically isolated from each other by a non-conducting sheet 174 as an example of
a sheet of Kapton.

[00154] The wires are powered by electrically isolated power supply 176 that is
electrically isolated from earth ground or any other large ground plane. The physical
diagram and schematic of the top sheet of the wires 178 diagrams the wires being
powered in parallel by power supply 176.

[00155] The schematic of the bar magnet 171 diagrams a magnet with the North
Pole on the upper face and the South Pole on the bottom face. The bar magnet 171
is diagramed to have the majority the magnetic moments aligned vertical with the

faces of the magnet and not have multiple different poles on the faces of the magnet.
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Other configurations are possible from the arrangement of poles in the magnet and
placement of the wires.

[00156] FIG. 15 illustrates the electrical schematic of the electrical circuit of the
assembly of 171,172, 177, 174, and 179. The schematic also illustrates a method to
isolate the assembly from the effects of external mobile charges migrating in
response to the electric field differences that the assembly produces.

[00157] Earth ground 182 is connected to a conductive sheet 179. Isolated ground
or chassis ground 181, 183 are connected to semi-conductive sheets 178,184 that
sandwiches the conducive sheet 179 between them. The assembly of sandwiched
sheets 178,179 and 184 is placed between the earth ground and the assembly of
171,172, 177, 174, 179. The materials used for conductive sheets 178,179 and 184
can allow for higher drift velocities of the electronic current that is greater than is
observed in conductive copper sheets for 178,179 and 184.

[00158] The schematic diagrams the power supply 177 that powers the plane of
the copper wires 172 thru the conductive wire 190 as physically above the plane of
the copper wires 172 to mitigate the effects from charge migration.

[00159] The solid non-conductive assembly 179 contains the copper wire
conductor 172, the bar magnet 171, power supply 177, conductive wire 190, and
insulating sheet 174 as one solid unit.

[00160] FIG. 16 illustrates the electrical schematic of the electrical circuit and
physical placement of the bar magnet 171, the power supply 177 that powers the
sheet of conductors 172, and the external conductive sheets 178,179,184 that are
placed between the earth/ground that shields charges from migrating in the earth to
counter act the electric field differences that the device produces.

[00161] The relativistic electric fields from the aligned magnetic moments in the bar
magnet 171 as compared to the relativistic electric fields from the motions of the
electrons in the wires in the plane of wire conductors 172 have different electric fields
that do not follow the rules of superposition such that the bar magnet 171 to observe
different electric fields from the sheet of wire conductors 172 that is different than the
sheet of wire conductors 172 observes from the bar magnet 171.

[00162] These two different electric fields result in different forces to be observed
from the bar magnet 171 and the plane of wire conductor 172. This then results on a
force 191 on the assembly that only requires the assembly to be powered by one

electrically isolated power supply.
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[00163] The resulting force 191 can be implemented to propel spacecraft using
electricity only. The same force can also be implemented for any propulsion by a
force to move an object with electricity in a vacuum or in any medium.

[00164] It is noted that the examples shown and described are provided for
purposes of illustration and are not intended to be limiting. Still other examples are

also contemplated.
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