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METHOD AND SYSTEM FOR ENERGY
CONVERSION USING A
SCREENED-FREE-ELECTRON SOURCE

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application is a continuation-in-part application of
application Ser. No. 09/358,746, entitled “FREE ELEC-
TRON CONDENSATION VOLTAGE GAIN AND
POWER GENERATION DEVICE,” filed Feb. 7, 2001 by
Lawrence L. Nelson, which is a continued-prosecution-
application of the same serial number filed Jul. 21, 1999 now
abandoned, which claims the priority of Prov. Appl. No.
60/093,789, filed Jul. 23, 1998, the disclosures of which are
incorporated herein by reference in their entirety for all
purposes. This application also claims priority to the fol-
lowing provisional applications: Appl. No. 60/254,430,
entitled “FREE ELECTRON FIELD STACKING ENERGY
SOURCE,” filed Dec. 11, 2000; and Appl. No. 60/259,967,
entitled “FREE ELECTRON STACKING POWER GEN-
ERATION DEVICE,” filed Jan. 2, 2001, the disclosures of
which are incorporated herein by reference in their entireties
for all purposes.

BACKGROUND OF THE INVENTION

The present invention relates generally to a method and
system for energy conversion and relates more specifically
to a method and system for energy conversion using a
screen-free-electron source.

While working on the invention of the incandescent light
bulb, Thomas Edison observed that a current flowed
between the hot filament of a bulb and a nearby metal plate,
and that the current abated over time, eventually falling to
zero. He further noted that the current would return if a small
voltage were applied between the plate and filament, with
the current abating as before when that voltage was
removed. Although the current was eventually recognized as
a flow of free electrons between the filament and plate, the
current abatement was anomalous when compared with
expectations for a current of electrons experiencing a Cou-
lomb interaction. Free electrons expelled from the cathode
surface have a standard Maxwell-Boltzmann exponential
thermal energy distribution, and the electrical potential
produced by the free electrons would necessarily have a
minimum between the filament and palte that would act as
a barrier to the free-electron flow. An increase in the
magnitude of the potential minimum by 70% would be
required to halve the current flow, resulting in a consequent
70% increase in the expelling force experienced by the
electrons outside of that minimum. With the cathode current
unchanged and the free-electron expulsion rate nearly
doubled, the charge buildup that led to the potential increase
would become depleted nearly instantaneously, correcting
the buildup. The return of the current following the intro-
duction of an external voltage implies that the abatement is
due to a space charge or electron cloud that forms around the
cathode, but that cloud buildup would be forbidden unless
the electrical field of the free electrons were diminished or
screened. Such screening of a free-electron source is used in
embodiments of the invention.

SUMMARY OF THE INVENTION

Embodiments of the invention provide a method and
device for providing power to a load. A beam of free
electrons is directed from a free-electron source, such as an
electron gun, into an enclosing conductive surface. The
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free-electron source includes a cathode, which is maintained
at a negative voltage with respect to the enclosing conduc-
tive surface. A region around the free-electron source is
maintained in a vacuum. The system is configured to switch
over a time period between two configurations. In the first
configuration, the enclosing conductive surface is isolated
from ground. In the second configuration, the enclosing
conductive surface is in electrical communication with
ground. Capacitive energy is discharged from the enclosing
conductive surface when in the second configuration with an
electrical circuit arrangement and provided to the load.

In some embodiments the cathode is a hot cathode, while
in other embodiments it is a cold cathode. In one
embodiment, the electrical circuit arrangement includes a
diode and a capacitor. In another embodiment, the electrical
circuit arrangement includes a capacitor and an inductor
configured to provide current oscillations. In a further
embodiment, the beam of free electrons is constrained
magnetically so that its trajectory ensures the free electrons
travel to an end of the enclosing conductive surface opposite
the free-electron source before contacting the enclosing
conductive surface. The free electrons may be temporarily
interned in a magnetic bottle. The magnetic bottle may be
provided by a pair of aligned permanent magnets. In certain
embodiments, the beam of electrons is derived from a cloud
of electrons that may be formed. Directing the beam of
electrons may include providing a flow of gas, such as a flow
of inert gas, from the free-electron source towards an end of
the enclosing conductive surface. In a particular
embodiment, directing the beam of electrons includes slow-
ing the electrons.

In some embodiments, a conducting grid is included in
electrical communication with the enclosing conductive
surface to prevent charges from the enclosing conductive
surface from being drawn into the free-electron source. In
one such embodiment, the conducting grid and the cathode
are hemispherical.

In another embodiment, the enclosing conductive surface
comprises a plurality of conductive subenclosures housed
within a nonconducting vacuum enclosure, each of the
subenclosures being shielded from other subenclosures. The
beam of free electrons is successivly deflected into the
conductive subenclosures over the time period. In some
embodiments, the beam of free electrons may be focused,
such as by providing a plurality of electron guns configured
to direct the beam of free electrons through a confined
region.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other embodiments of the present invention, as
well as its advantages and features are described in more
detail in conjunction with the text below and the attached
figures, in which similar reference numerals are used
throughout the several drawings to refer to like elements.

FIG. 1 compares measured and calculated current profiles
for an FP-400 vacuum tube diode;

FIG. 2 compares measured and calculated current profiles
for a 5V4-GA vacuum tube diode;

FIG. 3 is a cutaway schematic view of one embodiment
of the invention;

FIG. 4 is a cutaway schematic view of an alternative
embodiment of the invention that uses a magnetic bottle;

FIG. 5 is a cutaway schematic view of an embodiment of
the invention that uses a plurality of conducting enclosures;

FIG. 6 is a cutaway schematic view of an embodiment of
the invention that uses a hemispherical cathode;
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FIG. 7 is a cutaway schematic view of an embodiment of
the invention that uses a gas flow;

FIG. 8 is a cutaway schematic view of an embodiment of
the invention that uses a gas flow with a magnetic bottle;

FIG. 9 is a cutaway schematic view of an embodiment of
the invention that uses the formation of an electron cloud,

FIG. 10 is a cutaway schematic view of an embodiment
of the invention in which oscillations are generated from
changes in the electron stream; and

FIG. 11 illustrates a circuit arrangement used in the
embodiment that induces oscillations from changes in the
electron stream.

DESCRIPTION OF THE SPECIFIC
EMBODIMENTS

The screening effect used by the present invention
exploits an effect similar to that described in U.S. Pat. Nos.
5,018,180 and 5,123,039 (“the Shoulders patents™), both of
which are herein incorporated by reference for all purposes.
The electron-screening effect is related to quantum screen-
ing that results from vacuum polarization. Vacuum polar-
ization results from vacuum fluctuations in which virtual
particles are permitted to exist briefly and then disappear in
accordance with the laws of physics—the time of their
duration is limited by their total energy and by the Heisen-
berg uncertainty principle; the total charge is conserved so
that charged particles are created and annihilated in charge
pairs, e.g. one electron and one positron are created together;
and the boundary conditions of the governing quantum-
mechanical equation, such as the Dirac equation, are satis-
fied. The possibility of extracting electrical energy from the
vacuum by exploiting the existence of vacuum fluctuations
has been shown in R. L. Forward, “Extracting Electrical
Energy from the Vacuum by Cohesion of Charged Foliated
Conductors,” Phys. Rev. B, 30, 1700 (1984).

Vacuum polarization arises when virtual charge pairs,
such as a virtual electron and positron, are displaced slightly
by an external electrical field during their brief existence.
That slight displacement acts to screen the electrical field
just as the polarized molecules in a dielectric material
would. In a dielectric material, an external electrostatic field
acts to draw the negative and positive particles in opposite
directions, generating a slight opposing field. The total
electrical field is slightly reduced from the source field, with
the amount of reduction being proportional to the external
field strength. The source electrostatic field is said to be
screened by the dielectric field. In the case of vacuum
polarization, the strength of the screening is related to the
number of virtual charge pairs appearing in the vicinity of
the electrostatic field, which is controlled by the number of
allowable energy states.

Because virtual spin-% fermions are required to meet the
boundary conditions of the Dirac equation, when they
appear in the vicinity of an atom or molecule they are only
permitted to occur at energies that would fill one of the
vacant energy states, or shells, of that atom or molecule. If
their appearance is inside of a conducting medium, then they
can only appear so as to fill one of the free energy states
within the conductor. The number of vacant energy states in
a vacuum is large, whereas the vacant states are quite limited
in the vicinity of an atom where only a limited number of
shells are permitted, or inside of a conductor where nearly
all of the energy states are filled. This implies that the
electrical field strength measured for electrons is shielded
when measured on a macroscopic scale.

Quantum screening was confirmed in 1951 in an effect
now referred to as the Lamb spectral shift, which measures
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the energy difference between the 2s,,, and 2p,,, shells of
the hydrogen atom. The (nonrelativistic) Schroedinger equa-
tion predicts that the energies of the 2s,,, and 2p, , orbitals
will be identical, but vacuum polarization effects predict a
slightly higher energy for the 2s, , shell, which penetrates to
the nucleus and so experiences less screening. The Lamb
spectral shift measures an energy difference of 4.372x10~
seV between the two orbitals, about 0.1 times the hyperfine
splitting. Despite the smallness of this energy difference, the
Lamb spectral shift predicts a Poynting vector having a
magnitude about three times the energy flow output from the
sun.

The effects of vacuum polarization predict the presence of
an attractive force between conductors, as shown in H. B. G.
Casimir, Proc. Kon. Ned. Akad. Wetenschap. B, 51, 793
(1948), which is herein incorporated by reference for all
purposes. A measurement of this attractive force was pre-
sented in M. J. Spamaay, Physica, 24, 751 (1958), which is
herein incorporated by reference for all purposes.
Furthermore, vacuum polarization effects have been shown
to affect electrostatic interactions in the form of the van der
Waals force, as shown in G. Feinberg and J. Sucher, Phys
Rev A, 2, 2395 (1970), which is herein incorporated by
reference for all purposes. At large atomic separations r, the
inclusion of vacuum polarization effects results in a potential
proportional to 1/r” instead of the nonrelativistic 1/r° result.

The effects of electron screening may be seen with
reference to FIGS. 1 and 2, in which calculated and mea-
sured current response profiles are compared for vacuum
tube diodes. The calculated results were obtained by using
classical electrodynamics and thermodynamics to model the
load to current response of the vacuum diodes. A potential
was determined interatively, with the cathode-anode sepa-
ration segmented into an array of cells r; and the thermal
energy divided into increments U,=iAu. The density for each
thermal-energy increment is given by

21 )
DUy = o e 2UIBT

where k is the Boltzmann constant, the expression being
derived from the exponential distribution for a cathode
temperature T. The charge density for a specific electron
velocity, corresponding to current I, is

21

37rktr%

me

e—2U/3kT
2e[U; = V(ry)]

pWUi, rj) =

)

where m,, is the electron mass and V is the potential energy.
With the charge density known for a particular iteration, the
potential is calculated from Gauss’s law to derive the
electrical field, which is integrated to give the potential. The
equation was solved iteratively with a radius segmentation
of 2000 cells and a thermal-energy segmentation of 1000
cells, with convergence achieved after about 20-25 itera-
tions.

Two diodes were modeled in this way, the FP-400 diode
manufactured by General Electric, which uses a 0.13-mm-
diameter tungsten cathode, and the 5V4-GA tube also manu-
factured by General Electric, which uses a 1.6-mm-diameter
oxide-coated indirectly heated cathode. Data for the FP-400
were taken from the literature, Experiments in Modern
Physics, Adrian C. Milissinos, Acadamic Press, pp. 56-81
(Academic Press, 1966), which is herein incorporated by
reference for all purposes. Data for the 5V4-GA were
measured directly and compared with manufacturer data



ClibPDF - wywww.laslio.com



ClibPDF - wywww.laslio.com



ClibPDF - wywww.laslio.com



ClibPDF - wywww.laslio.com



ClibPDF - wywww.laslio.com



ClibPDF - wywww.laslio.com



