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ZERO POINT ENERGY ROTATOR
TRANSDUCER AND ASSOCIATED METHODS

RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 61/088,913, filed Aug. 14, 2008 which
is incorporated herein by reference.

FIELD OF THE INVENTION

[0002] This invention relates to generation of energy from
the zero-point energy field of space or electromagnetic quan-
tum vacuum. More specifically, the invention relates to a
device useful for extraction of useful work via a sliding rota-
tor. Therefore, the present invention relates generally to the
fields of physics, quantum physics, and electromagnetism.

BACKGROUND OF THE INVENTION

[0003] The now ubiquitous drive for energy independence
has provided a new set of incentives and appreciation for
development of environmentally and economically respon-
sible energy resources. Conventional discussions regarding
such energy resources often revolve around fossil fuels,
nuclear, and “alternative energy sources” such as solar, wind,
bio fuels, hydrogen, fuel cells, and the like. Each of these
energy resources currently comes with various benefits and
drawbacks and often entail trade-offs between perceived pol-
Iution and environmental problems, costs, efficiencies, and
unintended consequences (e.g. corn demand for use as fuel
versus food).

[0004] Since at least the 1960’s some theoretical physicists
have proposed the concept of zero-point energy which sug-
gests a background energy field throughout space. Histori-
cally, these physicists have been at least partially marginal-
ized by mainstream academic thought. However, over the past
decade or so, such theories have begun to gain significant
traction in terms of recognition and available proofs to sup-
port these theories. Although this developing area of physics
has experienced progress, practical applications of such theo-
ries remain severely limited. One example of such progress in
practical applications is the work of Bernard Haisch and
others in capitalizing on the Casimir effect. Such efforts thus
far remain relegated to the quantum level. Although a wide
variety of purported devices and claims have been made, no
macroscale efforts have yet proven to yield useful energy
gains.

SUMMARY OF THE INVENTION

[0005] In light of the relative infancy of the field and defi-
ciencies noted above, the present invention provides an
energy conversion system for extracting energy from the
zero-point field of space. This system includes a primary
transducer operatively associated with a secondary trans-
ducer. The primary transducer can include a substrate having
an arm rotatably coupled to the substrate, while the substrate
can be confined to move along a linear oscillatory path. The
secondary transducer converts kinetic energy of the substrate
and arm to usable energy. The multi-mode motion of the
substrate and arm combination is sufficient to impart a
momentum influx to a rotational motion of the arm. The
momentum influx can then be converted to usable energy
such as mechanical, electrical and/or thermal energy. As
described in more detail herein, the momentum influx appears
to be aresult of radiation pressure resulting from scattering in
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part of the electro-magnetic momentum-energy contained
within the zero-point field of space opposite to centripetal
acceleration of the arm.

[0006] There has thus been outlined, rather broadly, the
more important features of the invention so that the detailed
description thereof that follows may be better understood,
and so that the present contribution to the art may be better
appreciated. Other features of the present invention will
become clearer from the following detailed description of the
invention, taken with the accompanying drawings and claims,
or may be learned by the practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The present invention will become more fully
apparent from the following description and appended
claims, taken in conjunction with the accompanying draw-
ings. Understanding that these drawings merely depict exem-
plary embodiments of the present invention and they are,
therefore, not to be considered limiting of its scope. It will be
readily appreciated that the components of the present inven-
tion, as generally described and illustrated in the figures
herein, could be arranged, sized, and designed in a wide
variety of different configurations. In particular, relative
dimensions may vary and are generally not presented in an
optimized configuration but are rather provided for clarity
and convenience in describing the invention generally. None-
theless, the invention will be described and explained with
additional specificity and detail through the use of the accom-
panying drawings in which:

[0008] FIG. 1 is a schematic of an energy conversion sys-
tem in accordance with one embodiment of the present inven-
tion.

[0009] FIG. 2 is a schematic of an energy conversion sys-
tem having two rotating arms, one rotating clockwise and the
other counterclockwise, in accordance with another embodi-
ment of the present invention.

[0010] FIG. 3 is a schematic of an energy conversion sys-
tem illustrating an electro-magnetic mechanism for acceler-
ating the arm in accordance with yet another embodiment of
the present invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0011] The following detailed description of exemplary
embodiments of the invention makes reference to the accom-
panying drawings, which form a part hereof and in which are
shown, by way of illustration, exemplary embodiments in
which the invention may be practiced. While these exemplary
embodiments are described in sufficient detail to enable those
skilled in the art to practice the invention, it should be under-
stood that other embodiments may be realized and that vari-
ous changes to the invention may be made without departing
from the spirit and scope of the present invention. Thus, the
following more detailed description of the embodiments of
the present invention is not intended to limit the scope of the
invention, as claimed, but is presented for purposes of illus-
tration only and not limitation to describe the features and
characteristics of the present invention, to set forth the best
mode of operation of the invention, and to sufficiently enable
one skilled in the art to practice the invention. Accordingly,
the scope of the present invention is to be defined solely by the
appended claims.
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[0012] The following detailed description and exemplary
embodiments of the invention will be best understood by
reference to the accompanying drawings, wherein the ele-
ments and features of the invention are designated by numer-
als throughout.

Definitions

[0013] Indescribing and claiming the present invention, the
following terminology will be used.

[0014] The singular forms “a,” “an,” and “the” include plu-
ral referents unless the context clearly dictates otherwise.
Thus, for example, reference to “an arm” includes reference
to one or more of such members and reference to “converting”
refers to one or more such steps.

[0015] Asused herein with respect to an identified property
or circumstance, “substantially” refers to a degree of devia-
tion that is sufficiently small so as to not measurably detract
from the identified property or circumstance. The exact
degree of deviation allowable may in some cases depend on
the specific context.

[0016] Asusedherein, “adjacent” refers to the proximity of
two structures or elements. Particularly, elements that are
identified as being “adjacent” may be either abutting or con-
nected. Such elements may also be near or close to each other
without necessarily contacting each other. The exact degree
of proximity may in some cases depend on the specific con-
text.

[0017] As used herein, a plurality of items, structural ele-
ments, compositional elements, and/or materials may be pre-
sented in a common list for convenience. However, these lists
should be construed as though each member of the list is
individually identified as a separate and unique member.
Thus, no individual member of such list should be construed
as a de facto equivalent of any other member of the same list
solely based on their presentation in a common group without
indications to the contrary.

[0018] Concentrations, amounts, and other numerical data
may be presented herein in a range format. It is to be under-
stood that such range format is used merely for convenience
and brevity and should be interpreted flexibly to include not
only the numerical values explicitly recited as the limits of the
range, but also to include all the individual numerical values
or sub-ranges encompassed within that range as if each
numerical value and sub-range is explicitly recited. For
example, a numerical range of about 1 to about 4.5 should be
interpreted to include not only the explicitly recited limits of
1 to about 4.5, but also to include individual numerals such as
2, 3, 4, and sub-ranges such as 1 to 3, 2 to 4, etc. The same
principle applies to ranges reciting only one numerical value,
such as “less than about 4.5,” which should be interpreted to
include all of the above-recited values and ranges. Further,
such an interpretation should apply regardless of the breadth
of the range or the characteristic being described.

[0019] In the present disclosure, the term “preferably” or
“preferred” is non-exclusive where it is intended to mean
“preferably, but not limited to.” Any steps recited in any
method or process claims may be executed in any order and
are not limited to the order presented in the claims. Means-
plus-function or step-plus-function limitations will only be
employed where for a specific claim limitation all of the
following conditions are present in that limitation: a) “means
for” or “step for” is expressly recited; and b) a corresponding
function is expressly recited. The structure, material or acts
that support the means-plus function are expressly recited in
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the description herein. Accordingly, the scope of the inven-
tion should be determined solely by the appended claims and
their legal equivalents, rather than by the descriptions and
examples given herein.

Embodiments of the Invention

[0020] Referring now to FIG. 1, an energy conversion sys-
tem 10 is shown generally for extracting energy from the
zero-point field of space. The system can include a primary
transducer 12 which is designed to extract energy from the
zero-point field of space in the form of kinetic energy. Multi-
mode motion can be induced in a primary transducer along an
oscillatory path. The multi-mode motion can include a pri-
mary translational motion and a secondary motion such that
abrupt changes in the primary translational motion are suffi-
cient to impart a momentum influx to the secondary motion.
In one embodiment, the primary transducer can include a
substrate 14 having an arm 16 rotatably coupled to the sub-
strate. The substrate is generally confined to move along an
oscillatory path. A secondary transducer 20a can be opera-
tively associated with the primary transducer to covert the
momentum influx into usable energy. Thus, the systems of the
present invention provide an energy conversion system for
extracting energy from the zero-point field of space. Gener-
ally, the system includes a means for extracting momentum-
energy from vacuum by the action of inertia and a means for
converting the momentum-energy to usable energy opera-
tively associated with the means for extracting momentum-
energy.

[0021] More particularly, the substrate 14 can be any suit-
able member upon which a rotating arm 16 can be coupled or
otherwise mounted. The substrate can be guided along the
oscillatory path by any suitable mechanism such as, but not
limited to, tracks, walls or the like. FIG. 1 shows a linear
oscillatory path defined by a pair of tracks 18 along which the
substrate can move. The substrate can move along the tracks
via bearings, wheels, magnetically repulsive members, or any
other suitable approach. Typically, it is most desirable to
minimize friction between the substrate and tracks in order to
maximize energy transfer to the secondary transducer. The
substrate and arm can be formed of any suitable material
which can be readily chosen based on designed parameters to
meet various property requirements such as density, fracture
strength, toughness, etc. Furthermore, the shape and contours
of the substrate and arm can also be designed to minimize
aerodynamic resistance due to the significant acceleration
forces per unit of time experienced by the primary transducer.
[0022] Inone aspect of the present invention, the substrate
has a substrate mass (m,) and the arm has an arm mass (m,)
such that a ratio of m, to m, is chosen to maximize a gain in
kinetic energy (AKE) of the substrate. The rotating arm acts as
the primary momentum influx extraction mechanism which
experiences an inertial force acting opposite to the centripetal
force acting on the rotating arm. A fraction of the inertial force
is manifest at an axis of rotation which is rigidly attached to
the substrate and which constrains the arm to rotate around
this axis. The y-component of this force acting on the axis,
denoted as the centrifugal reactive force, imparts an impulse
on the substrate in the positive y-direction with respect to an
x-y coordinate system when the arm rotates within the first
quadrant of the said x-y coordinate system or imparts an
impulse on the substrate in the negative y-direction when the
arm rotates within the third quadrant of the said x-y coordi-
nate system, such that the substrate experiences a net time-
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rate influx of momentum from the zero-point energy field of
space or an increase in the momentum of the substrate in
either the positive or negative y-direction, depending on
which quadrant the arm is rotating in.

[0023] The oscillatory path can be a linear track 18 which
defined on both ends by a pair of resilient stationary members
20a and 205 oriented on either end of the linear track. During
operation of the system, the primary transducer oscillates
back and forth between the two stationary members. The
approach at each end is accompanied by a transfer of kinetic
energy of the primary transducer (e.g. substrate and arm) to
the secondary transducer. The primary transducer can thus be
coupled to the secondary transducer in a manner which allows
for conversion of this kinetic energy to the secondary trans-
ducer. For example, this can be accomplished by providing an
at least partially or substantially inelastic collision with the
resilient stationary members. As discussed in more detail
below, various mechanisms can be effectively used to convert
kinetic energy of the primary transducer into usable energy,
e.g. via mechanical, thermal, and/or electromagnetic fea-
tures.

[0024] As can be readily appreciated, the arm and substrate
need an initial input of energy from an external source to
begin movement. The source of energy to initiate rotation of
the arm can come from a conventional energy source, such as
a battery. This external energy can be transferred to the arm
such as by a coaxial motor, magnetic accelerator, external
flywheel, or the like. For example, a drive motor can be
operatively associated with the arm and configured to initiate
rotational motion of the arm and sustain the rotational motion
at a predetermined critical angular velocity. Another option is
to provide a permanent magnet on the arm, e.g. at the free end,
and a complimentary magnetic induction coil at a location
external to the primary transducer. In this manner, an electric
current applied to the induction coil creates a magnetic field
sufficient to act on the permanent magnet and accelerate the
arm. After a critical angular velocity is reached, the external
source of energy (such as a battery, the power grid, etc.) for
the motor or other suitable initiator mechanism can be
switched to an alternative energy storage device such as col-
lected energy.

[0025] Referring now to FIG. 2, an alternative embodiment
of the present invention is shown including an arm 22 and a
secondary arm 24 each rotatably coupled to the substrate. In
one embodiment, the secondary arm has an axis of rotation
spaced apart from an axis of rotation of the arm 22. Alterna-
tively, the secondary arm could share a common axis of
rotation. In either case, the secondary arm is coupled to the
arm such that both the arm and the secondary arm rotate at a
common angular velocity and opposite rotational directions.
Typically, the secondary arm also has a substantially identical
mass and dimensions to that of the arm. In other words, the
arms swing forward and back in the same cycle, with common
y-coordinates and mirror x-coordinates.

[0026] In one embodiment, a motor can drive the first arm,
and the second arm can be driven by gears linked to the first
arm, such that they are in sync with each other, rotating at the
same angular speed but in opposite rotational directions. In
such cases, the cosines of the rotation angle of each arm will
always be equal in magnitude, but opposite in sign. Thus, the
x-components of the centrifugal reactive force acting on each
axis would be equal and opposite in direction, and therefore,
they would cancel each other. As a result, the substrate having
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two rotating arms will not impart compressive forces on the
corresponding linear track along the x-axis during operation
of'the system.

[0027] The kinetic energy of the primary transducer can be
converted to usable energy twice for every full rotation of the
arm(s), i.e. once between the 0° position and the 90° position
and once between the 180° and the 270° position. The optimal
position of the arm at impact of the substrate with the station-
ary member can vary but is generally in these ranges. Spe-
cifically, as the arm approaches 90° or 270° the gain
approaches 0 (see Example, Equation 3). Similarly, the
momentum of the substrate at 0° and 180° is also 0 so the gain
at those points would also be 0. A suitable secondary trans-
ducer can thus be coupled with the primary transducer as a
means for converting kinetic and momentum-energy of the
substrate and arm into usable energy such as electrical,
mechanical, or thermal energy. The secondary transducer can
be an electromagnetic induction system, mechanical gear
system, heat transfer system, piezoelectric system, or the like.
For example, the means for converting the momentum-en-
ergy can be an induction coil system, heat dissipater, mag-
netic brake, friction brake, or linear to rotational motion trans-
lator. A heat dissipater can include a substantially inelastic
collision between the substrate and a set of bumpers. Heat
generated by collision can be converted to energy through
heat transfer to produce steam which can be used to drive a
turbine, or other similar thermo-electric conversion devices.

[0028] Inonespecific embodiment ofthe present invention,
the secondary transducer includes at least one induction coil
system including a magnet and a complimentary conductive
coil. The magnet can be physically coupled to the substrate
and oriented to approach the complimentary conductive coil
sufficient to induce electrical current therein during move-
ment of the substrate along the oscillatory path. A similar
magnet system can be incorporated into the arm as well. Such
a secondary transducer can also be utilized as the initiator
system by switching the energy source, i.e. from an external
battery to energy derived from the zero-point energy field.
FIG. 3 illustrates a simplified version of such an electromag-
netic-kinetic energy conversion system for the secondary
transducer. In particular, a permanent magnet 30 can be
coupled to each collision end of the substrate 33 having the
arm 32 rotatably coupled thereto. An external induction coil
34 can be oriented at a position (or positions) to allow the
kinetic energy of the substrate to be progressively converted
to electrical energy at each approach of the substrate to the
stationary members 36. In another embodiment, a piezoelec-
tric material such as a crystal or ceramic can be coupled to the
stationary member. The force applied by the substrate to the
piezoelectric material can generate an electric potential in
response to the applied mechanical stress. Alternatively, the
secondary transducer can include a mechanical coupling
between the substrate and an energy translator. The energy
translator can be a linear-to-rotational motion drive, heat sur-
facing, or rack and pinion, although other mechanisms may
also be suitable.

[0029] After the substrate collides with either of the station-
ary members, the arm’s rotational speed can be replenished
by a suitable arm accelerator. For example, an electro-magnet
system can be oriented with a permanent magnet 38 at the free
end of the arm with a corresponding external induction coil
40. In this case, the arm can have a t-shape to allow the
permanent magnet to be oriented substantially in-line with
the magnetic field produced by the external electro-magnet



US 2010/0201133 Al

(although opposite signs). This allows for a maximum trans-
fer of kinetic energy to the arm from the electro-magnet
acceleration system. Alternatively, the permanent magnet and
induction coil can be swapped. Typically, the t-portion 42 can
have substantially equal mass on either end such that the
center of mass lies along the arm axis. This electro-magnet
can impart an impulsive torque to the arm in either the second
or fourth quadrant (or at any point right after the collision of
the substrate with a stationary member) as the permanent
magnet attached to the arm passes closely to the electro-
magnet. The advantage of this approach is that the arm’s
rotation will be maintained substantially by electro-magne-
tism without additional gears or mechanical losses due to the
friction of such gears. This replenishment of the rotational
speed of the arm can optionally be achieved by a motor in the
second and fourth quadrant (or at any point right after the
collision of the substrate with a stationary member) by using
pulsed technology, wherein the power to the motor is only
turned on in the second or fourth quadrant.

[0030] In operation, the movement of the substrate can
follow a linear oscillatory path having two endpoints while
the arm(s) follows a cyclic path such that translational motion
of the substrate in a y-direction along the oscillatory path
substantially coincides with translational motion of the arm in
the y-direction. Furthermore, the arm has two theoretical
maximum energy transfer positions, the positions occurring
twice for every cycle of rotation of the arm. Actual maximum
energy transfer positions can be empirically determined and a
collision swing angle adjusted to obtain a substantially maxi-
mum in the usable energy, depending on the specific design,
i.e. relative masses, arm length, rotational velocity, etc.
[0031] There are at least two factors that impact the overall
maximum energy gain of the system. For example, the sub-
strate’s final kinetic energy before collision with a stationary
member partly determines the maximum energy gain of the
system. Maximum energy gain is also determined by the
angular displacement of the arm at the time of the collision,
the angular velocity of the arm, the linear velocity of the
substrate prior to collision and the relative masses of the arm
and substrate.

[0032] During operation of the system, a full cycle of rota-
tion of the rotator can be divided into the four conventional
quadrants counter-clockwise. Upon start-up, the arm is initi-
ated with a battery driven motor (or equivalent, such as an
electro-magnet system) to reach a terminal velocity while
holding the slider substrate stationary. The terminal velocity
is determined by the friction in the system and the power
transfer capabilities of the device that delivers power to the
rotator to keep it rotating. After the rotator has reached this
constant velocity, integrated sensors in the system release the
slider just prior to the rotator arriving at its 0 degree position.
The slider will begin to accelerate when the y-component of
the centrifugal reactive force acting on the physical vertical
axis attached to the slider is greater than any static friction
force between the slider and its linear track. The angle of the
rotator with respect to the x-axis at which angle the slider
begins to accelerate is denoted as phi. During this first quad-
rant rotation of the rotator, the power to the motor can be
optionally turned off so that the rotator continues to rotate on
its own rotational inertia.

[0033] The distance between the front and back secondary
transducers or stationary members can be adjusted such that
the slider “collides” with this secondary front transducer
when the rotator has rotated an angle less than 90 degrees (e.g.
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15° to 75° although other ranges may be useful such as
about)45° with respect to the x-axis which gives a maximum
transfer of energy.

[0034] In one embodiment, the secondary transducer can
comprise a linear generator. The linear generator can include
a coil or set of coils receiving the magnets attached to the
slider, and all of the electronic and electrical circuitry asso-
ciated with the linear generator must be able to handle a brief
impulse of power if the slider is to come to a near stop quickly.
The linear generator can be designed of sufficiently robust
materials and capacity to handle this power surge. Alterna-
tively, the secondary transducer can include a thermal con-
version system or a piezoelectric device, as previously dis-
cussed. More particularly, the stationary members and
substrate can be designed to provide a substantially inelastic
collision such that much of the kinetic energy of the substrate
is converted to heat or electricity. In a thermal conversion
process, the substrate and stationary member can accordingly
be thermally linked to a water reservoir such that water is
heated to steam, which drives an electrical generator.

[0035] A thermal conversion process may be more effective
for a large scale energy conversion system. A piezoelectric
conversion process may be more useful for a small scale
energy conversion system, such as an energy conversion sys-
tem used in a micro-machine or other type of micro-electro-
mechanical system (MEMS).

[0036] After the slider comes to a complete stop after the
collision of the slider with a stationary member a pulsed
power source can be used to replenish the speed of the rotator
back to its initial speed. There will typically be a loss in speed
of'the rotator due to friction and a replenishment of the speed
of the rotator must happen twice every cycle after every
collision of the slider with a stationary member.

[0037] Based on the guidance provided herein, a speed of
the rotational motion, relative masses of the arm and the
substrate, geometry of the arm, and the geometry of the sub-
strate can all be designed such that zero-point energy is uti-
lized to maintain the movement of the substrate. Non-limiting
examples of specific variables which can be adjusted include
aerodynamic shape of the arm and substrate, length of the
arm, materials of construction, density of substrate and arm,
and the like.

[0038] Theoretical Background

[0039] Without being bound to any particular theory, it is
thought that the principles of operation of the present inven-
tion are governed by a theoretical backdrop described in more
detail below. In summary, this theoretical backdrop indicates
that the momentum influx to the primary transducer is a result
of radiation pressure due to scattering in part of the electro-
magnetic momentum-energy contained within the zero-point
field of space opposite to the centripetal acceleration of the
arm. The systems of the present invention can be sized and
incorporated into a wide variety of applications which are
currently occupied by conventional energy sources, e.g. bat-
teries, power generators, fuel cells, and so forth. A more in
depth description of one theory follows; however, it is under-
stood that the following description is not exclusive, exhaus-
tive or definitive of the underlying inventive concept.

[0040] We begin a discussion with a rotating point particle
with a mass of m, and denote it as the rotator. One end of the
rotator is attached to a vertical axis by a mass-less wire of
length r, so that the rotator rotates freely counter-clockwise
around this axis with two degrees of freedom in a plane
parallel to the earth. The vertical axis is rigidly attached to a
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second object denoted as the slider with mass m,. The slider
is constrained to move along a linear track with one degree of
freedom, coincident to the y-axis of an x-y Cartesian coordi-
nate system. Initially, the axis of rotation is set at the origin of
the coordinate system.

[0041] The rotator is aligned coincident with the x-axis of
the x-y coordinate system, such that the rotator is located at
180 degrees with respect to the x-axis. The slider presses
against a back bumper so that the slider cannot move in the
negative y-direction. An impulse is applied on the rotator in
the negative y-direction, causing the rotator to rotate counter-
clockwise. The rotator rotates until it passes the 0 degrees
point, and the slider moves in the positive y-direction at some
angle after this O degrees point. Immediately prior to the
movement of the slider, the initial tangential velocity of the
rotator is denoted as v,. A short time interval later as the slider
moves in the positive y-direction, the slider is allowed to
make an inelastic collision with a front bumper at some angle
0 of the rotator with respect to the x-axis. The tangential
velocity of the rotator prior to the collision of the slider is
denoted as v,,. The post-collision tangential velocity of the
rotator is denoted as v, The linear velocity of the slider prior
to the collision of the slider is denoted as v,.

[0042] The initial tangential kinetic energy of the rotator is:
KE, prator initial2M Vi D).
[0043] With respect to the laboratory frame this represents

the initial energy of the rotator-slider system. As the slider
accelerates forward in the positive y-direction under the
action of the y-component of the centrifugal reactive force on
the axis, both the slider and the rotator acquire an equal
instantaneous linear velocity in the positive y-direction, and
therefore, a linear kinetic energy with respect to the labora-
tory frame. By the conservation of energy, the tangential
kinetic energy of the rotator must decrease, such that:

AKE,  tator=KE incar stider K E inear rotator 2.

Or:

Yo v 2=Yom v 2=Yomy 2+Yom v 2 (2a).
[0044] Rearranging, we have:

Lom w2 =Yom v 2=Yomov 2+ Yom v 2 (3).
[0045] That is, by the conservation of energy the pre-colli-

sion total kinetic energy observed in the system must equal
the initial kinetic energy of the rotator.

[0046] Upon collision of the slider with the front bumper,
the kinetic energy of the slider equal to ¥4 m, v,” is essentially
converted to thermal energy. The linear kinetic energy of the
rotator is accounted for as follows.

[0047] Taking 6 as the angle of the rotator at the time of
collision, and by application of the Pythagorean Theorem, we
have:

Yom v 2=Yom | sin?Ov 2+om | cos?Ov 2 4).

[0048] The first term on the right side of the above equation
represents the kinetic energy of the slider transformed to
thermal energy upon collision of the slider. It is reasonable to
assume that the energy described by the second term transfers
and adds to the tangential kinetic energy of the rotator.
[0049] The tangential kinetic energy of the rotator just prior
to the collision is:

KE, orator o= 1/2m1Va2 %)
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[0050] Adding the second term on the right of equation 4 to
equation 5 to obtain the final post-collision tangential kinetic
energy of the rotator, the answer would be:

KE,

rotator post collision

[0051] However, the above equation is incorrect because it
was assumed the second term could be used in equation 4 to
obtain the final result. This equation, derived from the
Pythagorean Theorem, is correct from a conservation of
energy perspective, but it cannot be used for post-collision
analysis. The post-collision tangential kinetic energy of the
rotator must first be obtained by vector addition of vector
entities.

[0052] The correct procedure is as follows. Just prior to the
collision of the slider, the rotator has a linear velocity in the
positive y-direction equal to the linear velocity of the slider.
Thus, the rotator has a linear momentum in the positive y-di-
rection equal to:

=Lom v 2+Ysm, cos?Ov, (6).

Protaror M1 Vs .

[0053] At collision, a part of this momentum is transferred
to the front bumper or the earth, and the amount of momentum
transferred is equal to:

pbumper:Sin Om, v, (8).

[0054] By the conservation of angular momentum the
remaining momentum is transferred to the rotator, such that
there is an increase in the post-collision angular momentum
of the rotator, equal to:

MVF=m Yy cos Ov.r 9).
[0055] Dividing both sides of the above equation by m, and
r, we obtain:

VAV +cos Oy (10).

[0056] Using the above, the correct expression for the final
post-collision tangential kinetic energy of the rotator is
derived, equal to:

KEmmmpS, mh,l.n.o,,:l/zmlvcxz+mlvcx cos Ov +om,

cos’0v; an.
[0057] Now, recalling equation 6, we have:

KE, otat0r post collision=Y2M Vo +Yom | cos?0v,2
[0058] Subtracting the above two equations, the difference

is obtained as:
m;v, cos Ov,

[0059]
Yom v 2=Yom v 24 Yomoy 2 lom v 2

[0060]
giving:

Recalling equation 3:

Substitute equation 4 into the last term of the above,

1/2m2 lvizzzl/zm Vol Yamay 24lam  sin®0v 2 +Yom
cos“Ov;

[0061]

Yom v 2=(Yomyy 2+Yom, sin®0v, ) +(Vom v 2+ Yom

cos’0v.2) (12).
[0062] This isthe correct equation for the total energy of the
system prior to the collision of the slider. Now take equation
12 and substitute equation 11 for the last two terms in the last
parentheses, giving the total energy of the system after the
collision of the slider:

Regroup the above as follows:

_n 2 24,2 1 2
KE, crom pinai(YomoV o+ Yom, sin“Ov )+ (Yom v “+

MV, €08 OV, +Yam, cos’Ov,?) (13).



US 2010/0201133 Al

[0063] Where, the subscript represents the thermal energy
transformed from kinetic energy after the collision of the
slider.

[0064] The left side of equation 12 represents the initial
tangential kinetic energy of the rotator or the initial total
energy of the system prior to collision. Equation 13 represents
the total energy of the system after the collision. Clearly, there
has been a gain in the total energy of the system by the amount
of:

AE=m v, cos Ov,

[0065] Substituting v for cos 6v,, the above can be
expressed as:

AE=m,v,vg

[0066] By the first law of thermodynamics there must be an
influx of energy-momentum to the system to account for this
gainin energy. One possible explanation for the influx may be
found in a paper that postulates inertia is due to a time rate
change of incoming momentum flux to an accelerating object
from the vacuum energy-momentum of space (A. Rueda & B.
Haisch, Contribution to inertial mass by reaction of the
vacuum to accelerated motion, Foundations of Physics, Vol.
28, No. 7, pp. 1057-1108 (1998) which is incorporated herein
by reference). The paper states:

[0067] We demonstrate that from the point of view of a
nearby inertial observer there exists a net energy and momen-
tum flux (Poynting vector) of ZPF radiation transiting the
accelerating object in a direction necessarily opposite to the
acceleration vector. The scattering opacity of the object to the
transiting flux creates the back-reaction force customarily
called the inertial reaction.

[0068] Ifthe above is true, then at the time of the collision
of'the slider an influx of momentum from the vacuum transits
the rotator in the positive y-direction, opposite to the instan-
taneous linear de-acceleration of the rotator and slider in the
negative y-direction. A portion of this momentum, equal to
m, cos Ov,r, transfers to the rotator and increases its angular
momentum by an amount found in equation 9, which was
derived as a consequence of the conservation of angular
momentum.

[0069] Ithas been known since the last century that energy
has inertia implied by Einstein’s equation E=m,c*. Rearrang-
ing the equation, we see the mass equivalent of energy
expressed as E/c>=m,,. That is, energy in the form of radiation
can interact with physical objects as if the energy had the
properties of material objects—momentum, etc. Hence, if we
assume space is filled with an irrepressible average minimum
vacuum energy as predicted by the Heisenberg uncertainty
principle in part composed of electro-magnetic radiation, the
interaction of accelerating objects with the photons compris-
ing this radiation could indeed create a reaction force. For
example, a photon contains momentum equal to:

p=hvic

[0070] It is conceivable that photons “colliding” with the
rotator opposite to the instantaneous linear de-acceleration of
the rotator could transfer part of their momentum to the rota-
tor. And if this were true, along with a transfer of momentum,
energy would necessarily transfer also. For example, in the
relativistic expression relating the relationship between
kinetic energy and momentum we have:

(KoY =(pe)*+(moc?)?
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[0071] Reduced to the Newtonian limit, the above can be
expressed as:

K=(p)*/2mq)

[0072] Hence, any increase in the angular momentum of the
rotator due to this transfer of momentum from the vacuum
must be accompanied by an increase in kinetic energy with
respect to a laboratory frame.

[0073] The above explanation is more plausible than any
Machian explanation. One may incorrectly argue that the
increase in energy is due to linear frame-dragging, the so-
called Lens-Thirring effect, predicted by the general theory of
relativity. To date, the Gravity Probe B experiment has not
conclusively proven this effect, but even if it did, it would not
have any bearing on this discussion. The frame-dragging
effect is only observed in the de-accelerating frames of the
rotator and the slider as the slider collides with the front
bumper. It is not observed in the frame of the laboratory
because the mass of the universe is obviously not accelerating
with respect to this frame. To insist this effect must apply to
the laboratory frame would violate the principle of relativity
by implying the de-accelerating frames of the rotator and
slider are preferred frames and the effects observed in these
frames must be imposed in the frame of the laboratory. An
explanation that only applies to the laboratory frame is dem-
onstrated below.

Example

[0074] An experiment was performed to test if energy gain
occurred in a rotator-slider system. The experiment tested two
hypotheses. The momentum influx hypothesis (MIH)
asserted there would be a gain in the post-collision rotational
energy of the rotator, and therefore, a gain in the energy of the
system as a whole by the action of an influx of energy-
momentum to the system via inertia. The null hypothesis or
classical hypothesis (CH) asserted there would be no gain in
energy of the post-collision rotational energy of the rotator,
and therefore, there would be no gain in the system as a whole.
The null hypothesis was designated as the classical hypoth-
esis because it takes the classical Newtonian assumption that
inertia is an intrinsic property of matter, and therefore, could
never affect a gain in energy of any system. The momentum
influx hypothesis takes the position that inertia is an extrinsic
property of matter a link to the vacuum energy of space under
the right conditions. In the experiment the rotator is a physical
object. The equations derived in this paper were derived for a
point particle. Thus, we must modify the equations previously
demonstrated by including the moment of inertia of the rota-
tor.
[0075] Expressed mathematically, the CH maintains the
following:

Yol 2 =Ysmav 2+ Yom | sin0v 2+ (Yalo2+Yom

cos?0v.2) 1).

[0076] The above essentially states that the post-collision
energy of the rotator, the terms in parentheses, when added to
the other terms, equals the initial rotational kinetic energy of
the system. Thus, the energy of the system is conserved.
[0077] The MIH is expressed mathematically as:

Efipat = (@]

1wy cos00v; N Icos?v,?
r 2r2 ’

1 1 1
szVx + zmlsinZO\/Sz + [zlwaz +
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[0078] The terms in parentheses above represent the post-
collision energy of the rotator derived from the conservation
of angular momentum. When added to the remaining terms,
the above is greater than equation 1 by the following, which
expresses the gain in energy of the system:

AE = lwgycoshvg N Icos?0v,? _ micos s> (3)
r 2r2 2

[0079] Where:
[0080] I=the moment of inertia of the rotator
[0081] o =the angular velocity of the rotator prior to col-
lision
[0082] ©O=the angle of the rotator at the time of collision
[0083] v.=the linear velocity of the slider prior to collision
[0084] r=the distance from the axis to the center of mass of
the rotator
[0085] In the experiment the post-collision energy of the

rotator was measured and compared to the MIH and CH
prediction. The collected data is in Table 1 while the results
are presented in Table 2.

[0086] In Table 1 and Table 2 the following terms are
defined:
[0087] w,=the measured angular velocity of the rotator

prior to collision

[0088] O=the measured angle of the rotator at the time of
collision

[0089] v.=the measured linear velocity of the slider prior to
collision

[0090] ,=the measured initial angular velocity of the rota-
tor

[0091] w~the measured final post-collision angular veloc-

ity of the rotator

[0092] ke ~the measured initial kinetic energy of the rotator
[0093] ke, =the measured kinetic energy of the rotator prior
to collision

[0094] ke~the measured final kinetic energy of the rotator
after collision

[0095] m,=the mass of the rotator

[0096] m,=the mass of the slider

[0097] I=the moment of inertia of the rotator

[0098] r=the radial distance from the axis to the center of

mass of the rotator

[0099] m, was 3.89 kg, m, was 1.97 kg, 1 was 0.403 kg m?,
and r was 0.314 m.
TABLE 1
(o 0 Y, w; [oF ke; ke,
8.80 32.0 0.294 9.81 972 194 156
8.80 34.5 0.450 9.54 944 183 15.6
7.30 39.0 0.540 8.89 871 159 107
7.33 45.0 0.622 9.62 917 186 108
TABLE 2

ke(T) MIH Prediction (J)  CH Prediction (J) Net over CH (J)

19.0 20.2 15.73 3.3
18.0 21.5 15.87 21
15.3 16.2 11.08 4.2
16.9 16.3 11.20 5.7
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[0100] As can be seen, the net gain over CH predicted
values was from about 13% to about 50%.

[0101] The foregoing detailed description describes the
invention with reference to specific exemplary embodiments.
However, it will be appreciated that various modifications and
changes can be made without departing from the scope of the
present invention as set forth in the appended claims. The
detailed description and accompanying drawings are to be
regarded as merely illustrative, rather than as restrictive, and
all such modifications or changes, if any, are intended to fall
within the scope of the present invention as described and set
forth herein.

What is claimed is:

1. An energy conversion system for extracting energy from
the zero-point field of space, comprising:

a) aprimary transducer including a substrate having an arm
rotatably coupled to the substrate, said substrate being
confined to move along an oscillatory path; and

b) a secondary transducer operatively associated with the
primary transducer, the secondary transducer converting
kinetic energy of the substrate and arm to usable energy.

2. The system of claim 1, wherein the oscillatory path is a
linear track defined by a pair of resilient stationary members
oriented on both ends of the linear track.

3. The system of claim 1, further including a drive motor
operatively associated with the arm and configured to initiate
rotational motion of the arm and sustain the rotational motion
at a critical angular velocity.

4. The system of claim 2, wherein the substrate has a
substrate mass (m,) and the arm has an arm mass (m,) such
that a ratio of m, to m, is chosen to maximize a gain in kinetic
energy (AKE) of the substrate and the arm.

5. The system of claim 1, further comprising a secondary
arm rotatably coupled to the substrate and having a secondary
axis of rotation spaced apart from an axis of rotation of the
arm, said secondary arm being coupled to the arm such that
both the arm and the secondary arm rotate at a common
angular velocity and opposite rotational directions, and
wherein the secondary arm has a substantially identical mass
and dimensions to that of the arm.

6. The system of claim 5, wherein the secondary arm
rotates about a common axis of rotation with the arm.

7. The system of claim 1, wherein the secondary transducer
includes at least one induction coil system including a magnet
and a complimentary conductive coil, such that the magnet is
physically coupled to the substrate and oriented to approach
the complimentary conductive coil sufficient to induce elec-
trical current therein during movement of the substrate along
the oscillatory path.

8. The system of claim 1, wherein the secondary transducer
includes piezoelectric material operable to convert a force
applied by the substrate to the secondary transducer to an
electric potential in response to applied mechanical stress.

9. The system of claim 1, wherein the secondary transducer
includes a mechanical coupling between the substrate and an
energy translator.

10. The system of claim 9, wherein the energy translator is
a linear to rotational motion drive, heat surfacing, or rack and
pinion.

11. The system of claim 1, wherein the usable energy is
mechanical, thermal and/or electrical energy.

12. An energy conversion system for extracting energy
from the zero-point field of space, comprising a means for
extracting momentum-energy from vacuum by the action of
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inertia and a means for converting the momentum-energy to
usable energy operatively associated with the means for
extracting momentum-energy.

13. The system of claim 12, wherein the means for extract-
ing momentum-energy is a substrate having an arm rotatably
coupled to the substrate which substrate is confined to move
along an oscillatory path.

14. The system of claim 12, wherein the means for con-
verting the momentum-energy is an induction coil system,
heat dissipater, magnetic brake, friction brake, or linear to
rotational motion translator.

15. A method of extracting energy from the zero-point field
of space, comprising:

a) inducing rotational motion of an arm rotatably mounted
to a substrate which is confined to move along an oscil-
latory path and wherein the rotational motion is suffi-
cient to impart movement of the substrate along the
oscillatory path; and

b) converting momentum-energy of the substrate to usable
energy.

16. The method of claim 15, wherein a speed of the rota-
tional motion, relative masses of the arm and the substrate,
geometry of the arm, and the geometry of the substrate are
designed such that zero-point energy is utilized to maintain
the movement of the substrate.

17. The method of claim 15, wherein the inducing is
accomplished by a drive motor.

18. The method of claim 15, wherein the movement of the
substrate follows a linear oscillatory path having two end-
points and the arm follows a cyclic path such that translational
motion of the substrate in a y-direction along the oscillatory
path substantially coincides with translational motion of the
arm in the y-direction.
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19. The method of claim 18, wherein the arm has two
theoretical maximum energy transfer positions that occur
twice each full cycle of the arm, corresponding to two angles
of the arm with respect to an x-axis, which angles occur
simultaneously at the time of collision of the substrate with a
stationary member.

20. The method of claim 15, wherein the step of converting
is accomplished by inductive coupling of conductive wire and
at least one magnet.

21. The method of claim 15, wherein the usable energy is
mechanical, thermal and/or electrical energy.

22. The method of claim 15, further comprising inducing
rotational motion in a secondary arm in an opposite direction
to that of the arm such that motion along the oscillatory path
of'each of the arm and the secondary arm substantially coin-
cide with each other.

23. A method of extracting energy from the zero-point field
of space, comprising:

a) inducing multi-mode motion in a primary transducer
along an oscillatory path, wherein the multi-mode
motion includes a primary translational motion and a
secondary motion such that abrupt changes in the pri-
mary translational motion are sufficient to impart a
momentum influx to the secondary motion; and

b) converting the momentum influx to usable energy.

24. The method of claim 23, wherein the momentum influx
is a result of radiation pressure due to scattering in part of the
electro-magnetic momentum-energy contained within the
zero-point field of space opposite to centripetal acceleration
of the arm.



