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FIG. 6

(57) Abstract: A method and apparatus for transmission of changed particles along a laser- induced conduction path of concentric
plasma channels in atmosphere. The apparatus comprises a high power laser array in operable communication with a high energy
output means to accomplish initiation of at least two concentric plasma channels in atmosphere, a second energy source for out-
putting the charged particles to be transmitted, and means for introducing the charged particles to be transmitted into the wall of at
least one of the laser-induced conduction channels. Other embodiments further include means for inducing the energy across the
conduction path to a target capable of receiving and storing the energy, and a plurality of charging rods bearing a negative or posi-
tive charge and in communication with each conductive channel for shaping and stabilizing the charge transmitted therethrough.
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WIRELESS TRANSMISSION OF ENERGY THROUGH CONCENTRIC LASER-
INDUCED PLASMA CHANNELS IN ATMOSGPHERE

RELATED APPLICATION

This application cdlaims the benefit of U8, Provisional Application No.
61/280,128, filed October 31, 2008 and entitled, Systems, Methods and Apparstus for
Wireless Transmission of Energy Through Conceniric Laser-induced Plasma Channels

in Atmosphere.
FIELD OF THE INVENTION

The present invention relates o the transmission of energy through concentric
laser-induced plasma channels in atmosphers.

BACKGROUND OF THE INVENTION

It has bsen a longstanding goal of physicists to develop a means of largs scale
wireless power fransmission through the air along a controlied path. The operative word
in this goal is "controlied”, an element which until now has eluded researchers.

It is recognized that a laser bsam of suitable wavelength and energy can
penetrate through a gas medium over great distances (i e, in the Kilometric range) and
will establish g partially onized trall therethrough which is straight. Pulsed lasers are
now available i the Megawall class and can deliver pulses on the order of
femiossconds {1 ot sgoonds); that is one quadrillionth, or one millionth of ene hillionth
of g secand. For context, a femiosecond is o g second, what a second is to gbout 31.7
million years.

When generating g plasma channel, gach puize of the laser bombards the
atmosphere with a measurad amount of photonic energy, When this energy is increase
o a cerigin level, electrons in the atmosphere become disassociated from their atoms,
creating an ionized plasma state. Belween {aser pulsss, the slectrons begin to return
back to their atoms. The integrity of the field is maintained as long as the pulsing
frequency of the laser is faster than the relaxation rate of the ionized plasma. Dus fo
the Kerr-lens effect, once the refractive index has been modified, the plasma field has a
seif focusing effect on the laser beam. This effect reduces the amount of laser power
reqguired to maintain the plasmas field.

Unfortunately, current-carrying plasma channels fend to self constrict dus to
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magnetic forces stemming from the current flowing through the plasma.  This
phenomenon resuls is known as the "plasma pinch” or "electron spin magnetic pinch™.
Upon clasing of the plasma channel as & result of the pinch, the current will then follow
the path of least resistance to ground which is by s nalure unpredicltable and
dangerous, Clearly, there I8 a need in the art for & means of obviating andior
compensating for the above adverse phenomena {o provide for the bulk transmission of

power in a8 more safe and controlled fashion.

The provision of a method and apparatus for controlled wirsless power transfer in
atmosphere would have many scientific and industrial applications. For example, a
nondrofied atmospheric conduction path could be used 1o safely and repetitively contral
the discharge of lightning stiikes before natural breakdown occurs o protect power
plants, airports, launch sites, efe. Mildarily, such paths can be used to send 3 cwrent
pulse to a distant object (for example, to destroy a target or to disable g {argetl's
alectronics). Such paths can also find application in the harvesting of energy from the
upper atmosphere as described more fully in applicant's co-pending U.S. Patent
Application entitled, Charged Parilicle Induction From lonosphere fo Ground, filed
contemporanaously with the instant application and incorporated herein in is entirety by
refarence. Stll further, such a means of power transfer finds application in the hulk
power transmission industry itself which is the context in which the subject invention is

described herein.

Electric powsr transmission is the budk fransfer of electrical power {(or more
correctly energyr. A power ransmission netwark typically connects power plants o
muttiple substations near g populated area. Electiic power transmission allows distant
energy sowrces {such as hydroelsctric power planis) {0 be connected to consumers in
population centers, and may aliow sxploitation of low-grade fuel resources such as coal

that woudd otherwise be too costly to transport 1o generating facilities.

A powar transmission network is referred 1o as a "grid”. Mulfiple redundant lines
between points on the nefwork are provided s¢ that power can be routed from any
powsr plant to gny lbad center, through a variety of routes, based on the economics of
the transmission path and the cost of power. Much analysis is done by transmission
companies to determine the maximum reliable capacity of each line, which, due to
system stability considerations, may be less than the physical or thermat imit of the lins.
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Usually transmission lines use three phase altermating current (AC), however,
high~voltage direct current systems are used for long distance transmission, of some
underses cables, or for connecting two different ac networks. Electricity is fransmitted

at high voltages (110 kV or above) to reduce the energy fost in fransmission.

High voltage direct current (HVDC) s used o fransmit large amounts of power
over long distances or for interconnections behween asynchronous grids. When
glectrical energy s required 1o be transmitted over very long distances, # is more
economical to transmit using direct current instead of alternating current. Nonetheless,
high-voltage direct current lines are aiso restricted by thermal limits and voltage drops
due to resistance,

Based on the above, it is cear that there is a neead in the atl to reduce reliance
on wire-bassd energy transmission. # is also glear that in order for wireless-hased
energy transmission {0 be a viable solution i is critical that the conductive path be
stabilized during energy tfransmission therethrough and that there be provided a means
for capturing an errant charge in the event the channel though which # is fraveling
closes. The methods and apparatus described hersin are directed {0 meesting these
important objectives.

SUMMARY OF THE INVENTION

The subject invention relates {0 methods and apparatus for the wireless
ransmission of energy along ionized conductive paths {i.e. of plasma) in a gas media
such as the atmosphere where the length of the path is practically suited (i.e., onthe
order of kilometers) for electric power fransmission from a power source 1o a remole
target such as a power grid or other recelving station. Rather than providing a single
conductive pathway over which a charge is carried, the subject transmission path is
comprised of at least two concentric plasma channels {"con-channels”). As used
herein, the ferm “channel” means an elongated, substantially cylindrical or frustum-
shaped conductive plasma wall, substantially ring-shaped in cross-section, the wall
being normally insulated on both sides by almosphere or other gas medium and senving
as the conductive path through which energy travels.

Thus, according to one aspect of the present invention thers s provided a laser-
inducead or “laser-augured” conduction path of concentric plasma channels in



10

25

WO 2011/053922 PCT/US2010/054989

atmosphere along which electical energy may be transmitted i pulsed or preferably
constant fashion. More specifically, the subject apparatus comprises atleast one high
power, ultra-fast {L.e., femtosscond) puised, “Kemr', non-ingar laser in operable
communication with a high energy culput means (o accomplish initiation of at least two,
and preferably at least three onizing beams which, when caused {o rotate via various
mechanical and/or oplical means, produce corresponding concentric plasma channels,
and means for introducing a flow of charged particles into at least ons channel for
fransmission 1o a targe! such as a recelving station adapted o receive and store the
energy transmitted,  Each concentric channel has an essentially ring-shaped cross
section, serves as a separate conductive pathway, and is continuously regenerated
during operation thereby stabilizing the conductive path as a whole from point fo point,
and allowing for continuous flow of charge, atmosphaeric conditions permitting. The path
need only remain open for relatively short intervals to transmit high orders of energy,
however, the present invention provides for sustained transmissions as well.

The provision of at least two separate, but proximally located con-channsis for
energy ransmission not only provides redundancy, bul meets the need in the art for
added safety. In the avent that a current-carrying channel should close as a resulf of
plasma pinch or other influences, a neighboring concentric plasma channel {(“con-
channel”} will be the closest path of least resistance “found” by the errant charge
seaking ground, thus avoiding unintended strikes {o objects, structures or people in the
field of opsration. At least one nsighboring con-channel is apen at all fimes as
described more fully hersin,

According to one aspect of the invention, therefore, there is provided an
apparatus for the wireless fransmission of ensrgy through the atmosphers, comprising:

a. a first pulsed onizing beam emitling means for producing a first pulsed

ionizing beam through the atmosphere,;

b. & sscond pulsed jonizing besam emitting means for producing g sscond

pulsed ionizing beam through the atmosphere;

¢. means for rotating said first pulsed onizing beam 1o form a first conductive

channel comprised of a wall of partially ionized atmosphere; said first
conductive channel having a substantially ring-shaped cross section; said
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ring having a diameter,;

d. means for rotating said zsecond pulsed ionizing bsam © form a second
conductive channeal comprised of a wall of parfially ionized atmosphere; said
secand conductive channel having a substantially ring-shaped cross section;
said ring having a diameter greater than sald diamster of said first conductive
channel; said first conductive channel and said second conductive channet
being concentric and being separated by a distance therebstween;

g. an energy source capable of culputting a flow of electrically charged
parficles; and

f. msans for introducing said flow of electrically charged particles info said wall
of either said first conductive channel, said second conductive channel, or
both;

whareby said walls of said first conductive channel and said second conductive

channel provide concentric pathways for the ransmission of said elecirically charged

particies.

In another embodiment, the subjsct apparatus for wireless energy fransmission
further includes g "Debye charging system” comprised of a plurality of charging rods
situate both interiorly and extenorly of each plasma chamnnel, means for moving the rods
across each con-channel, a control system, magnetic field feedback sensors and a
power source, all electrically connected. The charging rods can carry a negative or 8
positive charge. When operated in accordance with the method of the subject invention,
the Debye charging system permits "shaping” of the chargs being transmitted and
optimizing stabilization of the current-carrying channel within the variables assodiated
with Debye radius calculations.

Alternate embodiments of the subject apparatus are adapted for both sending
and receiving high order energy. A plurality of the subject apparatus may be arranged
in point-fo-point fashion with the distances between points (1.e., between sending and
receiving stations) being of Kilometdc arder to create g “pipeling” connacting & power
source to a ramote farget, such as a remole recelving station adapted for energy
collection and storage, or an existing power grid. Additionally, a pluratity of the subject

apparatus may be arranged 50 a5 1o create a wireless energy transmission grid.
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Thers has thus been outlingd, rather broadly, the more impartant componants
and Teatures of the invention in order that the detalled description thereof that follows
may be hetter understood, and in order that the present contribution to the art may be
better appreciated. There are, of course, additiona! features of the invention that will be
described hersinafler and which will form the subject matter of the claims appended
hereto. In this respect, before explaining at least one embodiment of the invention in
detail, it is fo be understood that the invention is not limited in s application 1o the
details of construction and to the arrangements of the componenis set forth in the
following description or lustrated in the drawings. The invention is capable of other
embodiments and of baing practiced and camried cut in varicus ways. Also, tis to be
understood that the phraseciogy and terminclogy employed herein are for the purpose
of description and shoudd not be regarded as limiting. As such, those skilled in the art
will appreciate that the conception, upon which this disclosure is based, may readily be
utilized as a basis for the designing of other structures, methods and systems for
carrying out the several purposes of the present invention. i is important, therefore,
that the claims be regarded as including such equivaient constructions ingofar as they

do not depart from the spirit and scope of the present invention.

Further, the purpose of the foregoing abstract is to ensble the U.S. Patent and
Trademark Office and the public generally, and especially the scientists, engineers and
practiioners in the art who are not familiar with patent or legal terms or phraseoiogy, to
dstermine quickly from a cursory inspection the nafure and essence of the technical
disclosure of the application. The abstractis neither intended 1o define the wention of
the application, which s measured by the claims, nor is it intended {o be limiting as to
the scope of the invention in any way.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will he batter understood and objects other than those set forth
above will become apparent when consideration is given to the following detailed
description thereof. Such description makes reference to the amnnexed drawings
wherein:

Fi3. 1is a schematic diagram of a first embodiment of the subject apparatus for
wireless transmission of ensrgy through concentric 1aser-induced plasma channels in
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atmosphers;

FIG. 21 frantal view of the fonizing beam emitling means of Figure 1 mounted (o
a conductive dise;

FIG. 3 is a cross-sectional view of the invention of Figure 1 taken along fine 3-3;

FIG. 4 is a perspective Hlustration of energy being transmitted along concentric
plasma channels of the subject invention,;

FIG. 5 is afrontal Mustration of wireless conductive channel producing means of
a three-channel embodiment of the subject apparatus for wirsless transmission of

SNIBrgY,

FIG. 8 is a perspective Rustration of the wireless conductive channet producing
means of Figure 5 shown in a sxtended position;

Fii3. 7 is a perspeactive dlustration of the wireless conductive channel producing
means of Figure & shown in a retracted position,

FIG. 8 illustrates a dual sending and receiving embodiment of the subject
inventon;

FIG. 9 illustrates a pair of dual sending and receiving stations with three con-
channels sstablished there betwsen in point-to-point fashion,

FiG. 10 illustrates how each of the three con-channels of Figure 10 can be
manipulated to take on different shapes through adjustment of the direction and focal
point of each ionizing beam emitling means;

FIG. 11 Hlustrates a charge being transmilted betwesn sending and receiving
stations without the benefi of the Debye charging system of the subject invention; and

FIG. 12 ilustrates a charge being transmitted helween sending and raceiving
stations with the benafil of the Debye chamging system of the subjsct invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBQDIMENT
At the outsat it should be appreciated that each embodiment of the subject
apparatus will include at least two, and preferably at least three, concentric plasma

channels. Reference s now made to Figurs 1 in which there is llustrated a first

embodiment of an energy transmission apparatus of the subject invention designated
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genevally by reference numeral 10, Apparatus 10 is comprised of two pomary sub-
systems sach being operably connected to an energy supply source, namely: 1)
wirgless conductive channel producing means 12 which is connecied 1o and powered
by first energy source 14, and 2) charge introduction means 18 which s connecledto a

gecond energy source 18 capable of providing the electrical energy to be transmitted.

Wireless conductive channel producing means 12 (hereinafter "plasma channsl
producing means”) is comprised of first ionizing beam smitting means 20 which emils
first ionizing beam 22, second fonizing beam emilting means 24 which emils second
jonizing beam 26, and means for moving first and second ionizing heams to form
channels as herein desoribed.

The term tonizing beam emiling means” as used hevein includes not only
prasently known lasers, but also other light sources which will excite ionization n g
medium. Lasers utilize the natural oscillations of atoms or molecules between energy
levels for generating a beam of highly amplified and coherent electromagnetic radiation
of ane or more discrete frequencies. The laser means used 1o esiablish conductive
paths 28,28.30.30" should be sslected with regard to energy, pulsewidth and
wavelength so that it provides control of ionization congcentration in each plasma
channel. In & gas medium it is important that the ionizing beams 2222 ,26.26" are
controfled for optimum transmission of a charge.

Technologies that faciiitate the creation of the subject con-channsis ihclude
recent advancements in ultra-high intensity pulsed lasers and their iransmission oplics
which together can generale a plasma field and have precise control over the field’s
geometry. Information regarding the manipulation and transmission of high powered
lasers is generally classified due o the nature of their application. it is well known
however, that successful high power laser systems are currently operation, and it
follows that the condition and control optics are in place o handie such a system.
According to an embodiment described herein, this technology is adapted 1o generate
the con-channels. Ullra-bigh power pulsed or continuous lasers are now available in
the Megawatt class, such as the Airborne Laser (ABL) built by Northrop Grumiman. The
lasers employed by the subject apparatus and methods should also by capable of
varying the chirp of the input pulse to achieve control of the filamentation over horizontal
kilometric distances. By way of example, one embodiment may include & Tisapphire
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CPA {Chirp Fulse Amplification} laser system operating at 10 Hz and delivering a
maximum output power of 0 2 TW per pulse. The puise duration approximates 130-138
fs (FWHM). The beam may he truncated by a circular aperture having a desired radius
in order t0 have a more stable beam shape with g perfect or near-perfect circular

symimetry.

With additional reference {o Figure 2, in this two-channsel embaodiment, first and
second ionizing beam smitling means 20.24 are each comprised of at least one laser
{or possibly a laser dicde) that emils first and second fonizing beams 23,26 ("laser
beams”), respectively, into the air, Beams 22,26 cause blooming of the components of
the atmosphere resuiting in the formation of two slectiically conductive paths of plasma
28,30, respectivaly, as represented by the shaded areas along each ray. It should be
appreciated that in addition to lasers, other light sources of high steradiancy which will
excite ionization in g gas medium may be employed.

As previously stated, the term “channel” means an slongated, substantially
cviindrical or frustum-shaped conductive plasma wall, substantially ring-shaped in
gross-section, the wall being created by the movement {i.e., rotation) of first and second
conductive paths 28,30, respectively, about @ commaon axis; the plasma wall being
normally insutated on both sides (interiorly and exieriorly) by the atmosphsre or other
gas madium and seving as the conductive path through which snergy ravels.

With continusd reference to the two-channsi embodiment of the subject invention
generally, and to Figure 3 in particular, first plasma channel 32 and second plasma
channel 34 are preferably but not essentially circudar in cross-section and share a
common central longitudinal axig; they are concentric channels {or co-axial from a
three-dimensional linear perspective). U.S PatentNo, 6,377 436 issued to Margolin on
April 23, 2002 and entitled, Microwsave Transmission Lising a Laser-Generated Plasma
Beam Waveguide, which said reference is incorporated herein in s entirety to the
exient it is not inconsisient with the explicit teachings of this spedcification, teaches
various directed energy beam systems in the form of channels or "shelis”. Although the
Margolin shells are used a8 a guide through the interior of which microwaves are
transmitted rather thao high order energy through the “wall” of the shell (channel) iself,
the means by which the shells are created are instructive and find utility in various
embodiments of the subject invention.
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With continued reference 1o Figures 1 and 2, thersfore, an example of a simple
Margoiin-based mechanical means for moving {rotating) first and second ionizing
beams 22,28 to form corrgsponding first and second concentric plasma channels 32,34,
Additional onizing beams and corresponding means for moving the same fo form
correspanding concentric plasma channels may be added. The mechanical means is
comprised of conducting tube 36 in electrically conductive communication with a first
electrically conductive disc 38 to which first and second {or additional) ionizing beam
arpitting means 20,24 are mounted. In the alternative, each ionizing beam emitling
means may he mounted to a separate disc or mounting ring {not shown) capable of
indepeandent rotation selectively in a clockwise or counterciockwise dirsction. Disc 38
has a centrally disposed aperture 40 through which a first end of tube 38 s mounted. A
counterweight 42 with centrally disposed aperture 44 is mounted 1o the opposite end of
fube 36 (o provide dynamic balancing.

I the embodiment dlustrated, third and fourth ionizing beam emilting means
207 24" are mounted o the same surface of disc 38 opposite first and second ionizing
beam smitting means 20,24, respectively. First and third fonizing beam emitling imeans
20,20 are precisely slignad so that only a single conductive plasma channel 32 &8
formed upon rotation of disc 38. Second and fourth ionizing beam emitling means
24 24 are similarly aligned o produce second plasma channel 34, As taught by
Margolin, the reason for using opposing laser systems is to dynamically balance disc 38
and {o reduce the spead at which the system must rotate. Alternately, one laser system
can be raplaced by the appropriate balancing weights. As a further altermnative, mare
than two laser systems may be used as long as they are spaced appropriately in order
o preserve the dynamic halance of the entire laser assembly. In all cases where more
than ane laser system is used to create a single plasma channel, they must be evenly
distributed and precisely alighed so that only a single conductive shell is produced.
Each ionizing heam emitling means may further include means for allowing
independent movement of its corresponding ionizing beam in a multiple directiong in
order 1o focus and reshape its corresponding plasma channel. Each individual ionizing
beam is manipulated for the duration of the charge transfer to maintain a conductive
path. Plasma pinch and continuous regeneration of the "eye wall” {conductive path) are
marnaged by electromagnetic field readings and computerized control device not

10
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covered in the present application.

Conducting tube 38 iz mounted on bearing mount 46 fo aliow disc 38 and the
camponants attached thereto to rofate. Ring gear 48 s mounted around the
circumference of conducting tube 38 and engages gear 50 which is furned by motor 52
which inn turn is supported by motor sland 54. A base 56 supports both motor stand 54
and bearing mount 48, As should be readily undersiood, rotation of conducting tube 36
causes rotgtion of each lonizing beam and corresponding conductive path fo gensrate
the desired sleeve-like plasma channels along which energy will be transmitted in the

marmner described herain balow.

Power {o all onizing beam emitfing means 20.20'24.24° is supplied by first
energy source 14 through slip ring assembly 58 in a manner well known in the art. The
voltage required is related 1o and increases with the length of the path to be ionized.
The energy in Joules required o excite the gas molecules in the path into ionization can
be calculated in advance knowing the density of the molecules and {he approximate
diameter and length of the conductive path over which the energy from second energy
source 18 is to be transmifted. By way of example, and not intending to be limiting, first
energy source 14 may be comprised of a Marx generator which is capable of generating
& high-voltage puise. Voltages produced may excesd 2 million vols.

It should be appreciated that in addition to the example mechanical means of
creating plasma channels 32,34, it is also contemplated that other rofating ionizing
beam emiting means may be emploved including but not limited o optical systenss
which are used fo move the beam(s), or a combination of both. Espedially in
embadiments where optical systems are employed 1o direct each onizing beam, the
ionizing beam emilting means may be located remotely relative o the oplical system.

Having described a first embodiment of 2 wirsless conductive channel producing
means 12, we turn fo the remaining components of this first embodiment, namely
second energy source 18 which, gs already apparent, is the source of electnics! energy
{0 be transmitted to a remote target slong the wireless conductive path, as well as the
means for introducing said energy into the path, Regarding the former, second energy
source 18 may be any source of electrical energy or charge infended {o be transmitled
via the subject apparatus. For example, second energy source 18 could be an existing

power grid fron which power is 1o be "tapped” for transmission {o a remote location, or

1
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sacand energy source 18 could be a means of generating high voltage locally for
transfer to remote location. By way of example only, second energy source 18 could be
a wransformer or Cockoroft-Walton ("CW”, not 1o be confused with the gcronym for
“Continuous Wave") generator of “mulliplie”, which is basically a voltage multiplier that
converts AC or pulsing DC electrical power from a low voltage level to g higher DC
voltage level. A Marx generafor, which has a similar circuit with the same “ladder”
structure but consists of resistors, capacitors and spark-gaps, may also be employed.
The Marx generator produces short pulses, whereas the CW generator produces a

constant DC.

With regard to the means for introducing the snergy or “‘charge” o be transmitied
through the wirgless conductive path, in the simplest sense sl that is required is that
ong end of each con-channel be in electrical contract with sscond power source 18 and
the opposite end of each con-channal be in electrical contact with g farget which acly as
a ground. The potential between electrical source 18 and the target will result in the
flow of charge (current) through the con-channels. For example, a single electrode
such as slectrade 64 situate within the interior of the wall of first and second conductive
paths 28,30 or slectrode 66 siluate outside the wall of either the first or second
conductive paths 28 30 is in electrical contact with second energy source 18 on one end
{such as through oulpid leads 60 and 82, respectively), and in eleclrical contact with
either first or second conductive path 28,30 on the other end. Once thegse connections
are made, energy will instantly flow from power source 10 target subject to the stability of
the charge. Accordingly, an important feature of the subject invention is the provision of
3 strong induced grounding at the targel, provided that there is a strong ground and
polycentric conductive channels at least one of which carries a charge which does not
collapse under the magnetic flow of electron spin. Premature grounding is prevented
through the combined effect of a strong ground and negative resistance point-{o-point.
There must also be enough norn-ionized atmoesphere between the fransmission channel
and the Earth o provide insulation. The laser auger channel must be the path of least
resistance from the poirt of transmission 0 the designaled ground at the target.

In a second smbodiment, powsr to be transmilted may be transmitied across two
alectrodes {l.e. slectrodes 64 and 66) and the current moved info contact with either
con-channel upon which the electrical energy will instantly flow from power source to

12
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targel, Accordingly, charge introduction means 16 can be any device that creates an
electric current 100 between two electrodes. Second energy source 18 has a large
potential differance betwsen its oulpit leads 80,62 which are connscted respectively to
the electrodes 64,66 each of which includes heavily insulated portion 64’86 to prevent
undesired arcing between an electrode and neighboring components of apparatus 10
Electrodes 64,60 arg preferably but not essentially made of carbon or graphite. The
insulated portion 84" of elecirode 64 is disposed through tube 38 projecting cutwardly
therefrom a distance d from conductive disc 38 sufficient {o prevent current 100 from
coming into contact with other components of apparatus 10. The insulated portion of all
other slectrodes, namely electrode 88 in the instant embodiment, will extend the same
distance d beyond conductive disc 38 which said distance is at least equal to the
distance betwsen ionizing beam emifling means 20,20'24.24" and the beginning of
corresponding conductive paths 28,28°,30,30° along corresponding lonizing beams
22,227, 26,26, Thusly extended, is assurad that the conducting portion of electrodes
is proximate lonized gas which is critical to proper functioning of the apparatus. Note
that electrode 64 (s situate inside all concentric plasma channels 32,34 whereas all
other electrodes 65 are sifuate cutside of all concentric plasma channels, but movable
in a variety of directions including into the adjacent channel. Depending on the polasty
of the slectrodes relative {0 one another, a current 100 may move from outer electiode
68 io inner electrode 64 or g current 100" may move from inner slectrode 64 {o an outer
electrode 66, Additional outer electrodes spaced around and between the concentic
plasma channels are contemplated as shown in Figure 5, for example.

Electrodes 64,86 are preferably but not essentially round in section, and typically
in segments with threaded couplings, so that as the slectrodes wear, new segments can
be added. The electrodes are automatically exiended and refracted by a positioning
system (not shown), which may use either electiic winch hoists, hydraulic cylinders or
other means. Elecirodes situate ouwlside of disc 38 are capable of multi-directional
movement including in dirsctions closer t© or further fram slectrode 64 using the same
positioning system. They may be designed to articulate for this purpose. In another
embodiment, mast arms holding the electrodes carry heavy busbars, which may he
water-cooled copper pipes carrying current to the electrode holders. The whole arm
may carry the cwrrent, inoraasing sfficiency. These can be made from copper-clad stes!
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or aluminum, Since the electrodes move in and out, heavy water-couled cables connedt
the bus tubes/anms with second energy source 18 located adjacent to conductive
channel producing means 12 or altematively remote therefrom. Heat transmitted
through the electrodes and water-cooled cables may be converted to steam and utilized

by steam turbine generators {o maximize energy recovery.

In operation, all ionizing beam emitting means as well as sscond energy source
18 are controlled by a suitable control cirouit {(not shown) so as fo cause the second
energy source to apply its voltage to an electrads 84 or 88 when in contact with a con-
channel, or alternatively between electiodes 64,86 af a time when at least one plasma
channel 32,34 is present and passing between those slecirades. Refeming to Figures 1
and 3, a current 100 of charged particles s emitted from elecirade 88 in the direction of
glectrode 64 but before reaching electrode 64 comes into contact with first plasma
channe! 32 which diverts the enargy 1o flow therethrough. Although shown as aray in
Figure 1 it should be understood that channel 28 is tubular in shape. If first plasma
channel 32 were not active at the time energy is emitted from electrode 66 { would be
intercepted by the next available concentric plasma channel, in this case second
plasma channel 34. Depending on the polanty of the electrodes (or their potential
difference), encrgy from second energy source 18 may be emilled from centrally
disposed alectrode 84 in the direclion of electrode 86 in which case current 100" would
first come into contact with second plasma channel 34 and be diverted there along. i
second plasma channel 34 was not active at the time energy is emitted from electrode
88 it would be intercepted by the next avallable concentric plasma channel, in this case
first plasma channeal 32 and travel there along.

Each ionized beam is created by operating ionizing beam emitfing means orits
power source in pulsed fashion using a controller electrically connected o one or bath
components, The controller will comprise a trigger, suitable for firing each jonizing
beam emitling means and/or s power source, and also for controlling the rate at which
one or boih repeat thelr outputs. Pulsed systems have the advantage of providing
guigscent intervals between thelr output pulses. A pulse system is beneficial since Rtis
straight, highly defined and concentrated. The controller also keeps at least one
channel open at any paint in fime theraby assuring that the energy {0 be fransmitied
always has a pre-defined conductive path to travel upon to the target. For instance,

14



5]

10

25

30

WO 2011/053922 PCT/US2010/054989

while plasma channel 32 is pinched, the control circuit assures that plasma channsl 34
is active/open. As previously stated, the periodic discharges fram the at least bwo
ionizing beam emitting means can be synchronized o produce, in the aggregate, a
constant directional plasma channel 1o a target 200,

Figure 4 is a conceptugl Hlustration of the manner in which energy istransmilted
from s point of arigin, namely from electrodas 64,66 1o a remote target 200, First and
sacond plasma channels 32,34 comprise a plasma which is highly conductive and
which is progressing longitudinally along directional arrow 101, Prior to the introduction
of the energy to be transmitied into plasma channels 32,34, the channels remain fairly
well defingd for a usable inferval of time. However, when the energy to be fransmitied s
introduced info and travels along a given plasma channel, the charge will eventuatlly
begin to self constrict due to magnetic forces stemming from the current flowing through
the plasma causing the charge to close upon itself and leaving the energy being
fransmitted with no clear path to follow, potentially striking unintended targets.

The employment of at least two, and preferably atleast three, concentric plasma
channels in accordance with the subject invention mitigates such occurrences by
providing adjacent conductive paths to which energy from second energy source 18 can
“ump” when losing its pointto-point direction. After the charge transitions 1o #ts new
conductive path, the last-dravelled path is regensrated by its correspanding onization
beam emitting means. The subject apparatus and methods, therefore, provide that at
least one conductive path s glways open and in close proximity to a neighboring
current-carrying plasma channel.

In the exampile jllustrated in Figure 4, current 1007 traveling from centrally
disposed first elecirode 64 0 second electrode 66 comess inte contact with sscond
plasma channel 34 and begins to fravel there along a first me interval or distance d,
untit the charge self-constricts and seeks out 8 new path of least resistance, in this case
neighboring first plasma channsl 32 onto which the ensrgy will “jump” and then travel a
second ime interval or distance d;.  As energy traverses second distance d; second
plasma channel 34 s regenerated serving as the next adjiacent “jump site” onto which
the charge may wander. Energy will jump o second plasma channel 34 and travel
there along a third ime interval or distance ds untit the charge self-constricts at which
point it jumps {o another con-channeal. Energy will travel in channel-te-channel fashion
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from its point of origin to s targel 300, H is possible, of course, that in cerlain
circumstances a current witl follow a single path 1o the target, padicularly if the charge
can be stabilized using the Dshye charging system described infra. What is important
here is that there is always a predefined alternate directional conductive path for the

energy 1o fravel if its current path becomes constricted or less-conductive.

While the subject apparatus has Deen described in terms of fwo concentric
channeis, a preferred esmbodiment for sustaining open atmospheric plasma channsls
and conducting charges for long durations involves a greater number of concentric
channels which are collapsing and charging simultaneously. Referring now o Figures 5
through 7 as well, an altemate wirsless conductive channe! producing means and
glectrade array of a three-channe! ambodiment of the subject apparatus for wireless
transmission of energy s Hlustrated. In this embodiment, the wireless conductive
channe! producing means is comprised of first ring 102 suppording at least ons
ionization beam emilling means 120, a second ring 104 supporting at least one
jonization beam emilting means 120, and a third ring 106 supporting at least one
fonization beam emitling means 120, Here algo, ionization beam emilling means 120
include not only presently known lasers, but also other light sources which will excite
innizgtion in a medium, and sach individual ionization beam emitting means 120, also
referred o herein as a “nozzle”, is capable of independent directional adjustment. First
ring 102, second ring 104 and third ring 106 share a common axis of retation {they are
soncentric), are capable of independent rotation in either a cockwise or countsr
clockwise direction as indicated by directional arrows 108, Moreover, first ring 102,
second ring 104 and third ring 108 are capable of independent movemesnt along their
commaon axis such that they may each be extended or retracted relative fo housing 110.
Figure 5 is a perspeclive ilustration of the wirsless conductive channel producing
means of Figure 5 wherein firstring 102, second ring 104 and third ring 108 are shown
in an extended position. Figure 7 1% a perspective ilustration of the wireless conductive
channgl producing means of Figure 5 wherein first ring 102, secant ring 104 and third
ring 106 are shown in a retracted position within the confines of housing 10 for the
reasons described below. Note that some of the electrodes have been eliminated from
Figures & and 7 for ease of ilustration onty. As should be appreciated, additional rings
and corresponding ionization heant emitting means 120 may be added in concentne
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fashion. As should also now be apparent, the at lsast thres rings and corresponding
ionization beam emitting means 120, when aclivated, are caused to rofate o produce
corresponding conductive plasma channels 122,124,126 (not shown in these figures)
which share a common axis {i.e., they are concentric). The almosphere-containing ares
between each con-charmel can be adjusted by changing the direction of each ionization
bear emifting means 120, Forinstance, pointing them away from the axis of rotation of
each rng will result in a frustum-shaped channel wall, as opposed 1o the cylindrically-
shaped wall created when the fonization beam emitling means are pointed in a direction
parallel with the axis of rotation. An important aspect of the subject invention is

maintaining an adequate insulaling area of atmoesphere around each can-channei wall.

The unigue electrode array together with other components described below play
an integral role in keeping each con-channel open durng energy ransmission
therethrough. Also referred 10 herain as “‘charging rods”, sach slectrode is connaciad,
directly or indirectly to second power source 18 as well as to a control system 112
having, at a minimum: a) one or more processors or computers, and b} memory for
processing and/ar storing Information related {o laser control, ring movement, plasma
channel generation, feadback and maintenance, and charging and movement of
glectrodes. As in the sbove described embodiment, & first electrode 184 is dispossd
through first ring 102 and exiends into the centermost con-channel. At least three
electrodes 188 are uniformiy distributed outside and adjacent {o the perimeter of ring
102, and at least three electrodes 166 are uniformiy distributed outside and adjacent to
the perimeter of each addifional ring 104,108 and so forth. The distal end of each
slectrode 166 has an unobstructed line of sight 1o the distal end of first glecirods 164,
and extends a distance beyond where its corresponding con-channel! is initiated. Each
electrode or "rod” is capable of independent movement in mulliple directions. For
gxample, each rod can be moved such that ifs distal end is situate exteriorly, interiorly
of anywhere within the width of a con-channel wall {i.e., degper towards the cors of the
channel wall or more outward towards either outer edge of the wall), The power
infroduced into each rod I8 independently variable. Rods 164,168, means for moving
rads (nat shown), control system 112, magnstic field sensors (not shown) and second
power source 18, are all electncally connected and together form the “Debye charging
aystem” compaonent of the subjact apparatus.
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It is anticipated that the charge flow across sach conductive channsl will be
maodutated and shaped by the charging rods for the duration of the charge transfer at
the sending Incation, and in cases where the receiving station is squipped with an
apparatus of the subject invention, at both sending and receiving stations. The
magnetic field generated by the flow of charged particles across each conductive
pathway is monitored at both ends of sach current-carrying con-channel and across its
full fength and this feedback data is then sent to the conirol system 112 in order to
continucusly adjust operating variables including but notiimited o laser beam direction,

frequengcy, intensity, pulse width and rate, and electrode position and charge.

The Debys charging system permits “shaping” of the charge being fransmilted
and optimizing stabilization of the current-carnyving channel within the variables
associated with Debye radius caloulations. A set of charging rods is associated with
gach con-channe! and capable of impariing a charge therelo. Each charging rod is
movable in multiple directions such that the radius of the charge within the channel can
he manipulated and the electromagnetic field associated with the charge re-optimized
during the course of energy transmission by maintaining dynamic neulrality between the
electromaotive foree of the franamitted charge and the charged particles that constitute
the chamnel Moreover, at least one con-channei that neighbors the current-carying
channel can be seleclively positively o negatively charged and manipulated by the
Debye charging system to influence, stabilize and contain the charge being transmitted
in the current-carrying channel. Essentially, the charge being transmifted can be
confined within an opposing ion-sheath that will naturally form at or near Debye radius
because of the strong attraction of the magnetic figld, The magnitude of charge is
modulated in arder {0 assist in both initiating and sustaining of the How of energy
through the walls of at least one con-channel. The polarization changes resulling fram
manipulation of the distance between conduction rods as well as the orientation of the
rods reiative to the channels also snables shaping of the charge for maximum
effictency. in this way, the conductive channel produding means at both sending and
receiving stations, and the strength and shape of the charge at both siations all work
together to maximize efficiency.

Figure B illustrates a dual sending and receiving embodiment of the subject
invention (hereinafter “dual unit’). A common housing 110 encloses or partislly
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enclosas two oppositely disposed apparatus of the subiect invention; one on a sending
side 114, the ather on the receiving side 116. The termas “sending side” and "receiving
side” is somewhat misleading in that any embodiment of the apparatus of the subject
invention may he ulilized for producing the subject con-channels and for both sending
and receiving an electrical charge there through. Each energy transmission apparatus
within the dual unit is electrically connecied fo second power source 18 as well as
control system 112, and is grounded. I should be appreciated that “iri-units”, "quad-
units™, and so on are also contemplated for the creation of a wireless energy

fransmission grid.

Asis the case with all embodiments of the apparatus of the subject invention, the
dual unit may be mounted atop a tower or other support structure far enough above
grotind level to assure that adequate insulative non-ionized air exists and is maintained
betwesn the cutermost con-channet and ground. Morgover, each such apparatus may
be mounted on a standard azimuth-elevation mount 68 (Figure 1) to allow the system to
be aimed, Additionally, the entire dual unit may be mounted in a manner that permits

mulli-directional movement.

Once mounted, the dual unit may be connected {o first energy source 14 (not
shown) and second energy source 18, respactively, which are preferably located at
ground level. Thusly mounted, the energy transmitling apparatus in the sending side
114 can be aimed at target for the transmission of energy thereto, Figure 9 Hlustrates a
pair of tower-mounted dual units with thres con-channels 122,124,126 established there
between in point-to-point fashion. Note that the sending side 114 of the first dual unit
{left) has #s rings 102,104,106 in an extended position whereas the recelving side 116
of the second dusl unit {ight) has #s rings in a refracted position in order to protect
jonization beam emitting means from an energy strike during power transmission. Note
further that although the jonization beam emitling means have been retracted into
housing 110 an the receiving side, gleclrodes 164,166 remain fully exiended o
intercept the incoming flow of electrical energy which is then either routed to the
sending side for retransmission, sent {o energy storage means at ground level (not
shown), or divided for a combination of both, as desired.

Referring o Figure 10, it ancther embodiment, a charge is initisted in one or
more charging rods 164,166 on the receiving side 114 of the receiving station. The
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charge is capable of attracting the snergy to be transmifted from the sending station.
Such & mechanism emulates the natural phenomenon of a lightning strike. Charge
accumuiates in a cloud {the transmitting station) which induces an opposite charge in
the ground (the receiving station)}. Step leaders emanate from the cloud reaching outto
the ground, traveling not by the shortest route, but by the path of least resistance.
Streamers from ground reach up to meset the lsaders and induce the negative cloud
charge to ground. in the subject embodiment, the ground charge is arlificially created in
the receiving station rather than induced, and the energy travels from the fransmission
station to the receiving station slong the predefined conductive path rather than
randomly through the almaosphere. Note that once the con-channels 122,124,126 etc.
have been established, they may be manipulated to provide greater or lesser distance
betwesn them by directional adjusiment of their corresponding ionization heam emitling
means.

To summarize the method of this embodiment, the flow of energy through a con-
channel is initiated by the receiving station which sends an induction leader info the
fonized channel. The induction leader can be less than the dislectric breakdown
potentigl, because the potential gradient inside of the channel wilf induce a retum stroke
to the receiving station once a high order charge is propagating from the sending
station. The sending station introduces a charge above the dislectnic breakdown criteria
for co~-channel conditions, and the charge is induced to the receiving station through the
soncentric ionized channels which are maintained through the cooperative mtsgrated
magnetic fisld manipulation of both the sending and receiving stations. While transfers
of 40 kilo amps to 120 kilo amps and 5 fo 350 coulombs are possible, it would be
difficult to coniral both the heat and the field collapse at those strengths, The heat can
cause ambient ionization culside of the channe! blowing it out, while electron spin can
produce a magnetic collapse of the charge. The congentric channels have {o balance
these factors in order {0 sustain current through the channel for much longer duration
than would ocour naturally, which is abowt 38 micro seconds for an average fighining
polt, Figure 11 illustrates a charge being transmitted between sending and receiving
stations withaut the benefit of the Debys charging system of the subject invention.
Each charge-carrying channel is more likely to destabilize and collapse, but because of
the redundancy of the con-channe! configuration there is always & neighboring open
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channel onto which an errant charge can jump. Figure 12 illustrates a chargs being
transmitted between sending and receiving stations with the benefit of the Dabye
charging system of the subject invention being employed. The currsnt-cammying
channel, in this case con-channel! 122, will remain open for a longer period of time dus
ta the influence of the slectromagnetic field imposed by the Debye charging systemon
the neighboring con-chamne! 124 which stabiize the double layers formed in the
current-carrving channel 122, When combined with directional manipulation of the
charging rods 166 across the charge, the shape and siability of the transmitied charge

is controlled for more efficient power transmission.

I ordey to kesp enough insulating non-ionized atmosphere betwsen the charged
channels and the Earth, another embodiment of the subject invention furtherincludes a
second plasma channel producing means located at the receiving station for producing
a complimentary set of at least one conductive plasma channels in cooperative
angagement with the first set of at least one conductive plasma channels generated at
the transmitting siation. The plasma channal producing means at both the sending and
receiving stations may be aimed upwardly {not shown} at an angle above the curve of
the Earth such that the channels created by each intersect al a greater distance above
ground than would ocour if they were fransmitied along the same axis. Such
adjustments of the channel paths above the Earlh's surface may be implemented ta
maintain a desired distance between the conductive path and ground and, therefore, a
refatively uniform volume of insulating non-ionized atmosphere thersbetwesn.

While AC current transfer within the described channel technology may be
employed, itis expected that high voltage DC wil] be most conducive and natural to the
manufactured conditions that simulate lighining. It is further expected that the power
oscillations of the DC current will resemble magnetic roping of the AC current when
properly manipulated for maximum efficiency.

Also, it is more desirable 1o have 3 sustainable long duration charge transfer,
than to have a maximum short duration charge under most conditions. Circumstances
may prefer one over the over. Premature grounding, channel collapse and healing are
considerations (o halance with cost and efficiency.

As should now be appreciated, all embodiments of the subject apparatus serve
as a means for ransmitling high order energy from distant energy sources through the
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atmosphere and info a load center for further distribution using conventional
transmission lines and/or additional apparatus of the subject invention in point-to-point

or grid-like fashion,

Although the present invention has been described with reference to the
pardcular embodiments herein setf forth, i s understood that the present disclosure has
been made only by way of example and that numerous changes in details of
construction may be resorted o without departing from the spirit and scope of the
invention. Thus, the scope of the invention should not be limited by the foregoing

specifications, but rather only by the scope of the claims appended hereto.
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WHAT IS CLAIMED as being new, useful and desired o be protected by Latters Patent
of the United States is as follows:

1. An apparatus for the wireless transmission of energy through the atmospghere,

CoOmpising:

a. a first pulsed ionizing beam emitling means for producing a Tirst pulssd
ipnizing beam through the atmosphers;

b. & second pulsed ionizing besam emitting means for producing 8 second
pulsed ionizing beam through the almosphere;

£, means for rotating said first pulsed fonizing beam to form a first conductive
channel comprised of a wall of partially lonized atmosphere; said first
conductive channel having an essentially ing-shaped cross section; said ring
having a diameter;

d.  means for rotating said sscond pulsed ionizing beam fo form a second
conductive channel comprised of @ wall of partially lonized atmosphere; said
second conductive channel having an essentially ring-shaped cross section,
said ring having g diameter greater than said diameter of said first conductive
chamnel; said first conductive channel and said second conductive channel
being concentric and being separated by g distance therebetween;

&, an snergy source capable of outputting a flow of slectrically charged
particles; and

£ means forintroducing said flow of electrically charged particles into said wall
of either said first conductive channel, said second conductive channel, ar
both;

whereby said walls of said fivst conductive channel and said second conductive

channal provide concentric pathways for the transmission of said electically

charged particles.
2. An apparatus for the wireless transmission of energy through the atmosphere,
comprising:

a. at least two pulsed ionizing beam emitting means each for produsing a
separate pulsed ionizing heam through the atmosphere;

b. means for rotating each of said pulsed ionizing beams such that each pulsed
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onizing heam forms a separate conductive channel comprised of a wall of
partially ionized atmosphere; each said conductive channel being concentric
and bsing separated by a distance therebetween;

©.  an snergy source capable of outputting a flow of slecinically charged
particles; and

d.  means forintroducing said flow of electrically charged particles into said wall
of at least one of said conductive channels;

whereby said walls of each said conductive channel provides a pathway for the

transmission of said slecirically charged particies.

3. The apparatus for wireless transmission of energy of claim 1, further including &
target to which said first pulsed ionizing beam and said second pulsed ionizing bsam
are directed; said farget including means for inducing 1o said target said flow of
etgctiically charged panticles introduced inlo said wall of said first and/or sgid second

conductive channel.

4. The apparatus for wirsless transmission of energy of claim 2, further including a
farget to which said at least two puised ionizing beams are directed; said targe!
including means for inducing to said targst said flow of sjecincally chargsd particles

infroduced into said wall of said at least one conductive channels,

8. The apparatus for wireless transmission of enargy of claim 1, further including &
farget to which said first pulsed ionizing beam and said second pulsed onizing beam
are directed; said target including means for receiving andfor storing said electrically
charged particles fransmitted thearete vig said first conductive channel andior said
second sonduchive channel.

6. The apparatus for wireless transmission of ensrgy of claim 2, further including a
target to which said at lsast two pulsed ionizing beams are directed; said fargst
including means for receiving andfor storing said slectrically charged particles
transmitted thereto via said at least two conductive channsis.

7. The apparatus for wireless fransmission of energy of claim 3, wherein said target
further includes means for receiving and storing said electrically charged particles
transmitied thereto vig said first conductive channsl and/or said second conductive
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channel.

8. The apparatus for wirelass transmission of energy 4, wherein said target further
includes means for receiving and storing said electrically charged particles transmitted
thereto via said first conductive channel andfor said second conductive channel.

8. The apparatus for wireless fransmission of energy of claim 1, further including a
first charging rod partially extending into an area between said first conductive channs!
and said second conduclive channel, and at {east three additionst charging rods
uniformly distributed around and adjacent to the outer perimeter of said wall of sach
said conductve channel: said at least thres additional charging rods being sslectively
positively charged or negatively charged,; sach of said at least three additional charging
rods having & channel wall engaging portion; whereby said channel wall engaging
parion of each said at least three additional charging rods is capable of independent
movement across the wall of a charge-carrying chamel such that the radius of the
charge within the channel can be manipulated and the electromagnetic field associated
with the charge re-optimized during the couwrse of energy transmission by maintaining
dynamic neutrality between the electromotive force of the transmitted charge and the
charged particles that constitute the channsl.

10. The apparatus for wireless transmission of energy of claim 2, further including an
areg between said wall of the centermost conductive channel, g first charging rod
partially extending into said arsa; and at Isast three additional charging rods uniformly
distributed around and adjacent to the outer perimeter of said wall of sach said
conductive channel, said at least three additions! charging rods being selectively
pasitively charged or negatively charged; each of said af least threes additional charging
rads having a channel wall engaging portion; whereby said channel wall engaging
portion of each said at least thres additional charging rods is capable of indspendent
movement across the wall of a charge-carrying channet such that the radius of the
charge within the channel can be manipulated and the electromagnetic field associated
with the charge re-optimizad during the course of energy fransmission by maintaining
dynamic neutrality betwesen the glectromotive force of the fransmitted charge and the
charged particles that constitute the channel.
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11. The gpparatus for wireless transmission of energy of claim 1, further including a
first charging rod partially extending into an area between said first conductive channel
and said second conductive channel; and at least thres additional charging rods
unifarmily distiibuted arpund and adjacent {0 the outer perimeter of said wall of each
said conductive channel; said at least three additionat charging rods being selectively
posttively charged or negatively charged; each of said at least three additional charging
reds having a channel wall engaging portion; whereby said channel wall engaging
portion of each said at least three additional charging rods is capable of independent
movement across the wall of a charge-carrying channel such that the radius of the
charge within the channel can be manipulated and the slectromagnetic field assaciated
with the charge re-optimized during the course of energy fransmission by mamntaining
dynamic neutrality betwesn the slectromotive force of the transmitied charge and the

charged paddicles that constitute the channel.

12. The apparatus for wirgless transmission of energy of claim 2, further including an
arsa between said wall of the centermost conductive channel; a first charging rod
partially extending into said area; and at least three additional charging rods uniformly
distributed around and adjacent to the outer perimeter of said wall of each said
conduckive channel, said at least three additional charging rods being selectively
positively charged or negatively charged; each of said at least three additional charging
rods having a channad wall engaging portion; whershy said channel wall engaging
portion of each said at least three additional charging rods is capable of ndependeant
movement across the wall of a charge-carrying channel such that the radius of the
charge within the channeld can be manipulated and the electromagnetic fisld associated
with the charge re-optimized during the course of energy fransmission by mainiaining
dynamic neutrality between the electromotive force of the transmitted chargs and the
charged particles that constitute the channel.

13. The apparatus for wireless transmission of energy of claim 1, further including a
first charging rod partislly extending into an area between said first conduative channel
and said second conductive channel, and at least three addifional charging rods
uniformly distnbuted around and adjacent to the cuter perimeter of said wall of each
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said conductive channel; said al least three additional charging rods being selsctively
positively charged or negatively charged; each of said at least three additionat charging
rods having a channel wall engaging portion; whereby said channel wall engaging
portion of each said at least three additional charging rods is capable of indepsndent
movement across the wall of a charge-carnving channel such that the radius of the
charge within the channel can be manipuiated and the electromagnetic field associated
with the charge re-optimized during the course of ensergy transmission by mainiaining
dyniamic neutrality between the aelectromotive force of the transmitied charge and the

charged particles that constitule the channel.

14. The apparatus for wirsless tranamission ofenergy of claim 2, further including an
grea hetween said wall of the centermost conductive channel; a first charging rod
partially extending info said area; and af least three additional charging rods uniformly
distributed around and adjacent to the ouler penmetsr of said wall of sach said
conductive channel; said at least three additional charging rods being selectively
positively charged or negatively charged; sach of said at least three addiional charging
rods having a channel wall engaging portion; whereby said channel wall engaging
portion of each said at least three additional charging rods is capable of independent
movement across the wall of a charge-carrying channs! such that the radius of the
charge within the channel can be manipulated and the electromagnetic field associated
with the charge re-optimized during the course of energy transmission by maintaining
dynamic neutrality between the electromative force of the transmitted charge and the
charged particles that constitute the channel.

15, The apparatus for wireless fransmission of energy of claim 1, further including a
first charging fod partially extending inta an area betweaen said first conductive channel
and said second conductive channsl; and at least three additional charging rods
unifarmily distrtbuted around and adjacent {o the outer perimster of said wall of gach
said conductive channel; said at least three additional charging rods being selectively
positively charged or negatively charged; each of said at least three additional charging
rods having a chamnne! wall engaging portion; whereby said channe! wall engaging
portion of each said at least three additional charging rods is capable of independent
movement across the wall of a charge-carrying channal such that the radius of the
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charge within the channel can be manipulated and the slectromagnstic field assosiated
with the charge re-optimized during the course of energy transmission by maintaining
dynamic neutrality between the electromotive force of the transmifted charge and the

charged particles that constitute the channel.

18. The apparatus for wireless transmission of energy of olaim 2, further including an
area hetween said wall of the centermost conductive channsl; a first charging rod
partially extending into said area; and at least three additional charging rods uniformily
distributed around and adjacent to the outer perimeter of said wall of each said
conductive channsl; said at least three additional charging rods being sslectively
positively charged or negatively charged; sach of said at least three addiional charging
rods having & channel wall engaging portion; whereby said channel wall engaging
portion of each said at least three additional charging rods is capable of independent
maovement aoress the wall of a charge-carrying channel such that the radius of the
charge within the channe! can be manipulated and the electromagnetic field associated
with the charge re-optmized during the course of energy transmission by maintaining
dynamic neutrality between the slectromaotive force of the transmitted charge and the

charged particles that constitute the channel,

17. A method of wireless transmission of energy through the atmosphere, the method
comprising the steps of:

a. producing a first pulsed onizing beam through the almasphers using a
first pulsed lonizing beam emitling means;

b producing at least one additional pulsed ionizing beam twough the
atmaosphere using a comresponding at least one additional pulsed ionizing
heam smitting means;

C. causing said first pulsed ionizing beam 1o rotate 1o form a first conductive
channed comprised of a wall of partially ionized atmosphere; said first
conductive channel having an essentially ring-shaped cross sechion; said
ring having a diameter;

d. causing said at least one additional pulsed ionizing beam o rotate to form
a corresponding additional conductive channal comprised of a8 wall of
partially ionized atmosphereg; said first conductive channal and ssid at
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least one gdditional conductive channel being concentric and sach having
a different diameter; and

2. infroducing a flow of charged particles into said wall of either said first
conductive channe! or said wall of said at least one additional conductive

channel.

18. The method of ransmitting energy through the atmosphere of daim 17, further
including the step of inducing said charged particles across said first conductive
channel and/or said at least one additionat conductive channel, or both, fo a targst.

19, The method of transmiting energy through the atmosphere of claim 17, wherein at
least one of said first conductive channel and said at least one additional conductive

channel is apen at all times during the transmission of said charged particles.

20. The method of transmitting energy through the atmosphere of claim 18, wherein at
least one of said first conductive channel and said at least one additional conductive
channe! is open at all fimes during the transmission of said charged padiclss.
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AMENDED CLAIMS

received by the International Bureau on 28 February 2011 (28.02.2011)

WHAT IS CLAIMED as being new, useful and desired to be protected by Letters
Patent of the United States is as follows:

1.

An apparatus for the wireless transmission of energy through the atmosphere,

comprising:

a.

a first pulsed ionizing beam emitting means for producing a first pulsed
ionizing beam through the atmosphere; -

a second pulsed ionizing beam emitting means for producing a second
pulsed ionizing beam through the atmosphere;

means for rotating said first pulsed ionizing beam to form a first conductive
channel comprised of a wall of partially ionized atmosphere; said first
conductive channel having an essentially ring-shaped cross section; said
ring having a diameter, |

means for rotating said second puléed ionizing beam to form a second
conductive channel comprised of a wall of partially ionized atmosphere;
said second conductive channel having an essentially ring-shaped cross
section; said ring having a diameter greater than said diameter of said first
conductive channel; said first conductive channel ‘and said second
conductive channel being concentric and being separated by a distance
therebetween; . _ _
an energy source capable of outputting a flow of electrically charged
particles; and - '

means for introducing said flow of electrically charged particles into said
wall of either said first conductive channel, said second conductive

channel, or both;

whereby said walls of said first conductive channel and said second conductive

channel provide concentric pathways for the transmission of said electrically

~ charged particles.
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2. An apparatus for the wireless transmission of energy through the atmosphere,
comprising:

a. at least two puised ionizing beam emitting means each for producing a
separate pulsed ionizing beam through the atmosphere;

b. means for rotating each of said pulsed ionizing beams such that each
pulsed ionizing beam forms a separate conductive channel comprised of a
wall of partially ionized atmosphere; each said conductive channel being
concentric and being separated by a distance therebetween;

c. an energy source capable of outputting a flow of electrically charged
particles; and = ' ‘

d. means for introducing said flow of electrically charged particles into said
wall of at least one of said conductive channels;

whereby said walls of each said conductive channel provides a pathway for the |

transmission of said electrically charged particles.

3. The apparatus for wireless transmission of energy of claim 1, further including a

-target to which said first pulsed ionizing beam and said second pulsed ionizing beam

are directed; said target including means for inducing to said target said flow of
electrically charged particles introduced into said wall of said first and/or said second

conductive channel.

4. The apparatus for wireless transmission of energy of claim 2, further including a
target to which said at least two pulsed ionizing beams are directed; said target
including means for inducing to said target said flow of electrically charged particles

introduced into said wall of said at least one conductive channels.

-85. The apparatus for wireless transmission of energy of claim 1, further including a

target to which said first pulsed ionizing beam and said second pulsed ionizing beam
are directed; said target including means for receiving and/or storing said electrically
charged particles transmitted thereto via said first conductive channel and/or said

second conductive channel.
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6. The apparatus for wireless transmission of energy of claim 2, further including a
target to which said at least two pulsed ionizing beams are directed; said target
including means for receiving and/or storing said electrically charged particles

transmitted thereto via said at least two conductive channels.

7. The apparatus for wireless transmission of energy of claim 3, wherein said
target further includes means for receiving and storing said electrically charged
particles transmitted thereto via said first conductive channel and/or said second

conductive channel.

8. The apparatus for wireless transmission of energy 4, wherein said target further
includes means for. receiving and storing said - electrically charged particles
transmitted thereto via said first conductive channel and/or said second conductive

channel.

9. The apparatus for wireless transmission of energy of claim 1, further including a
first charging rod partially extending into an area between said first conductive
channel and said second conductive channel; and at least three additional charging
rods uniformly distributed around and adjacent to the ou_tevr perimeter of said wall of
each said conductive channel; said at least three additional charging rods being
selectively pdsitively charged or negatively charged; each of said at least three
additional chéfging rods having a channel wall engaging portion; whereby said

~ channel wall engaging portion of each said at least three additional charging rods is

capable of independent movement across the wall of a charge-carrying channel
such that the radius of the charge within the channel can be manipulated and the
electromagnetic field associated with the charge re-optimized during the course of
energy transmission' by ‘maintaining' dynamic' neutrality between.the electromotive
force of the transmitted charge and the charged particles that constitute the channel.

10. The apparatus for wireless transmission of energy of claim 2, further including
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an area between said wall of the centermost conductive channel; a first charging rod
partially extending into said area; and at least three additional charging rods
uniformly distributed around and adjacent to the outer perimeter of said wall of each
said conductive channel; said at least three additional charging rods being
selectively positively charged or negatively charged; each of said at least three
additional charging rods having a channel wall engaging portion; whereby said
channel wall engaging portion of each said at least three additional charging rods is
capable of independent movement across the wall of a charge—carry_ivng channel
such that the radius of the charge within the channel can be manipulated and the
electromagnetic field associated with the charge re-optimized during the course of
energy transmission by maintaining dynamic neutrality between the electromotive
force of the transmitted charge and the charged particles that constitute the channel.

11. The apparatus for wireless transmission of energy of claim 7, further including a
first charging rod partially extending into an area between said first conductive
channel and said second conductive channel; and at least three additional charging

. rods uniformly distributed around and adjacent to the outer perimeter of said wall of

each said conductive channel; said at least three additional charging rods being
selectively positively charged or negatively charged; each of said at least three

- additional charging rods having a channel wall engaging portion; whereby said

channel wall engaging portion of each said at least three additional charging rods is
capable of independent movement across the wall of a charge-carrying channel
such that the radius of the charge within the channel can be manipulated and the
electromagnetic field associated with the charge re-optimized during the course of
energy transmission by maintaining dynamic neutrality' between the electromotive
force of the transmitted charge and the charged particles that constitute the channel.

12. The apparatus for wireless transmission of energy of claim 8, further including
an area between said wall of the centermost conductive channel; a first charging rod
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partially extending into said area; and at least three additional charging rods
uniformly distributed around and adjacent to the outer perimeter of said wall of each
said conductive channel, said at least three additional charging rods being
selectively positively charged or negatively charged; each of said at least three
additional charging rods having a channel wall engaging portion, whereby said

- channel wall engaging portion of each said at least three additional charging rods is

capable of independent movement across the wall- of a charge-carrying channel
such that the radius. of the charge within the channel can be manipulated and the
electromagnetic field associated with the charge re-optimized during the course of
energy transmission by maintaining dynamic neutrality between the electromotive

force of the transmitted charge and the charged particles that constitute the channel.

13. The apparatus for wireless transmission of energy of claim 5, furthér including é
first charging rod partially extending into an area between said first conductive
channel and said second conductive channel; and at least three additional charging
rods uniformly distributed around and adjaceht to the outer perimeter of said wall of
each said conductive channel; said at least three additional charging rods being
selectively positively charged or negatively charged; each of said at least three
additional charging rods having a channel wéll engaging portion; whereby said
channel wall engaging portion of each said at least three additional charging rods is

capable of independent movement across the wall of a charge-carrying channel

~ such that the radius of the charge within the channel can be manipulated and the

electromagnetic field associated with the charge re-optimized during the course of
energy transmission by maintaining dynamic neutrality between the electromotive
force of the transmitted charge and the charged particles that constitute the channel.

14. The apparatus for wireless transmission of energy of claim 6, further including
an area between said wall of the centermost conductive channel; a first charging rod

3 partially exten'din'g into 'said'farea'; and at least three additional’ charging. rods

34
AMENDED SHEET (ARTICLE 19)



© 00 N O g b

10
11
12
13

11
12
13
14

15

WO 2011/053922 PCT/US2010/054989

uniformly distributed around and adjacent to the outer perimeter of said wall of each
said conductive channel; said at least three additional charging rods being
selectively positively charged or negatively charged; each of said at least three

“additional charging rods having a channel wall engaging portion; whereby said

channel wall engaging portion of each said at least three additional charging rods is
capable of independent movement across the wall of a charge-carrying channel
such that the radius of the charge within the channel can be manipulated and the
electromagnetic field associated with the charge re-optimized during the course of
energy transmission by maintaining dynamic neutrality between the electromotive
force of the transmitted charge and the chafged particles that constitute the channel.

15. (Cancelled)
16. (Cancelled)

17. A method of wireless transmission of energy through the atmosphere, the
method comprising the steps of: '

a. - producing a first pulsed ionizing beam through the atmosphere using a
first pulsed ionizing beam emitting means;

b. producing at least one additional pulsed ionizing beam through the
atmosphere using a corresponding at least one additional pulsed
ionizing beam emitting means; _ _

C. causing said first pulsed ionizing beam to rotate to form a first
conductive channel comprised of a wall of partially ionized
atmosphere; }said first conductive channel having an essentially ring-
shaped cross section; said ring having a diameter;

d. causing said at least one additional pulsed ionizing beam to rotate to ‘
form a corresponding additional conductive channel comprised of a
wall of partially ionized atmosphere; said first conductive channel and
said at least one additional conductive channel being concentric and
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each having a different diameter; and
e. introducing a flow of charged particles into said wall of either said first
conductive channel or said wall of said at least one additional

conductive channel.

18. The method of transmitting energy through the atmosphere of claim 17, further
including the step of inducing said charged particles across said first conductive
channel and/or said at least one additional conductive channel, or both, to a target.

19. The method of transmitting energy through the atmosphere of claim 17,
wherein at least one of said first conductive channel and said at least one additional
conductive channel is open at all times during the transmission of said charged

particles.

20. The method of transmitting energy through the atmosphere of claim 18,
wherein at least one of said first conductive channel and said at least one additional

conductive channel is opén at all times during the transmission of said charged

| particles.

21. The method of transmitting energy through the atmosphere of claim 17, further
including the steps of: partially extending a first charging rod into an area between
said wall of the centermost conductive channel; uniformly distributing at least three
additional charging rods around and adjacent to the outer perimeter of said wall of
each said conductive channels; said at least three additional charging rods being
selectively positively charged or negatively charged; each of said at least three
additional charging rods having a channel wall engaging portion; and independently
moving said channel wall engaging porﬁon of each said at least three additional
charging rods across the wall of a charge-carrying channel such that the radius of
the charge within the channel can be manipulated and the electromagnetic field
associated with the charge re-optimized during the course of energy transmission by
maintaining dynamic neutrality between the electromotive force of the transmitted
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charge and the charged particles that constitute the channel.

22. The method of transmitting energy through the atmosphere of claim 18, further
ihcluding the steps of: partially extending a first charging rod into an area between
said wall of the centermost conductive channel; uniformly distributing at least three
additional charging rods around and adjacent to the outer perimeter of said wall of
each said conductive channels; said at least three additional charging rods being
selectively positively charged or negatively charged; each of said at least three
additional charging rods having a channel wall engaging portion; and independently
moving said channel wall engaging portion of each said at least three additional
charging rods across the wall of a charge-carrying channel such that the radius of
the charge within the channel can be manipulated and the electromagnetic field
associated with the charge re-optimized during the course of energy transmission by
maintaining dynamic neutrality between the electromotive force of the transmitted
charge and the charged particles that constitute the channel.
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