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SYSTEM APPARATUS, AND METHOD FOR GENERATI NG FORCE BY

| NTRODUCI NG A CONTROLLED PLASMA ENVI RONVENT | NTO AN
WASWMVESRI C CAPACI TOR FI ELD OF THE | NVENTI ON TPET/US2005/019246

present invention relates to asymetrical capacitors.

More particularly, the i nvention relates to generating

conikamibis %ﬁ#ﬁmﬁ“ ROR AR AR LFORCE BY
Npﬁﬂgrce %n su ICI en %%%%%@a%pl S;WWF@AN

asymetri c capaci t ASYMMEITRIGCIAP ACYERCi t or that has
eonetri cal l]?Y]gdi ssimlar electrode surface areas. The

FIELD Q& FHEINYERTEONr r oundi ng an energi zed asymetric
Capac glte Ent C{rf t‘f‘(ﬁq Q'Qlaffég bl a8gededi@aiC %aﬁ&ﬁoxtsherﬁt)fér g)aﬁlcularly, the

not i v orce a small magnritude. The chall enge o
inventibe rglates todwameamg md‘sldsesmgtdsﬂnmtrmat capfciggre byyntroducing a controlled
required to produce the notive force, also known as
plas“la‘r?%ﬁg?mfl%n thower consunption ratio. Although

BACKIGIROUNIY OF TRWINRENTIONPaci t or nodel s have
denonstrated the ability toxs)roduce enough force to
il

oVisyouraitie hapagitets are lofovigr mvaxhibiighnet Hesice spidigient peiwer is applied.

An a%?rrtg%l?ﬁtngg({apgﬁ C?r%% rﬁ‘r@r C|lr§|ead c%%&t&{? e&xﬁt 855? gé%&h&ﬁ% g'{s%ﬁgﬁrﬁﬁu electrode

surfadN@eh £ NTBe iefechiiel "TRBe@raindingearl emrgleeld aiym@stric capacitor creates an
saturation _point (also referred tqg as "char

d space
imbalapegdtferce apd theseforg ainetiyt fusreiyemmahmegnifuds. s chaffenige over the past
f
ol 50 450 W Sy AR RS BATT R B TUSaRUiy Sl koo
thrusﬁ-hqiovmrcobﬁlrg}ﬁi’cer etied Althonghulightweightyesyaretrousapacitor models have
rese he have used ions .and their t o . .
demopH gL BoRBIo & PKRESCHGRR 74T BYGeuRe HEdennao! BaKey on their ovm
mass L{h{,sam%ﬁfne&t &e%g%ﬁhl% Rlsabl piniliGe ﬁ)rlﬁﬁl%eﬁra&%a@ﬁhdf €ommercial use
to notive forcés In various environnents. These . .
of this d’eantes Anethenclmllsogaisete Hepase rchblggerleﬂléfr@ﬁmeent F@?ftmatlon point (also
hssu

refer 3 U D R BY) Pb T BTN oo EBHOAT T bR volume of

spaceoéanrﬂéEérﬁﬂloBé[te AR YntEinAbHpAae1eé & £ eRen RolinPRMES theddmount of force
el ectro-static charges in a system of chargeabl e

that Cﬁnbsesneaﬁdd fogovichivelimd. ect rodes. U.S. Pat. No.
r e a&?o@%?%gaﬁc gfé dvé ﬂse‘%ﬂ%ﬂ?ggd &)[%%%}n&penﬂ%'@t%%?a&%rmotwe forces for a

vacuum p I Oni ze ecul

varie§ast Badns. r&ﬂnd\u&q{a&ﬂti cﬁ@cﬂiﬂﬁﬂ desttmtibychargbokalgtivef to motive forces in
attracti on between the nolecul es and a conduct ive
Vafloﬁfé%‘é’foné”ﬁ@?sgl Tlease wpicRisAp diparnayeed deisH byurefeygnes. Pgg example, U.S.

Pat. I%I é d%ged Ir S§ Gt‘gnﬁé'l 168ghLY BEM 922tes % a method of %ré)ducmg force

jet propul’sion apparatus a
or mbﬁ)oxe |b§%ppﬂﬁn@faﬁd&pmataaﬁmg lﬁgir ppteapia| ¢lectp-sthtigplchmess in a system of
2,636,

chargeie s1agtcs PARSLRTES ‘ﬁiﬁw&% sﬂﬁg%’h@l}@pﬁﬁé{’&gggﬁ@@ in January 1949 to

Hergenrother, relates to ionic vacuum pumps that ionize molecules of gas and then withdraw the
molecules by a force of attraction between the molecules and a conductive member energized
with a negative potential. U.S. Pat. No. 2,585,810, issued in February 1952 to Mallinckrodt,
relates to jet propulsion apparatus and to electric arc apparatus for propelling airplanes. U.S. Pat.
No. 2,636,664, issued in April 1953 to Hertzler, relates to pumping methods that subject
molecules of a gas to ionizing forces that cause them to move in a predetermined direction. U.S.

Pat. No. 2,765,975, issued in October 1956 to Lindenblad, relates to movement of a gas without
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nol ecul es of a gas to ionizing forces that cause them
to nove in a predetermned direction. US. Pat. No.
WQ@200681805, issued in Cctober 1956 to Li ndenbl B@T/US2005/019246
rel ates to novenment of a gas_w thoutnoving parts
t hrough corona discharge effécts on the gas. U S. Pat.
No. 2,949,550, issued in August 1960 to Brown, relates
movingopaats thtoalgh rcommeha;@a@pmffegtsml thisegasut.Si Pets No. 2,949,550, issued in

e 68 BRpPSLERR bR bl TR Ryl et Boemtats o
the prodfiétRMNET mc@@i UhiseUehitivBathotitp befivebdOa SB3ctuteS sttbthd Burrounding
February 1964 to Gehagen, relates to a heavier than

mediugi.r UfS. )Hah é\haéda’ﬁoé@ésls%ﬁ‘?d indehivay Bi64pp Splipasorelaggito a heavier than
air ﬂy%’%g%g? ﬁg%%tie{ | n%o]g@%’ger %%ﬁrc{lgﬁ fEl:‘grrpg!gleIdlls'ChaIge' US. Pat. No.

6,317,380 aisaredtia N@tchods 20000 tappahbtllselatis 9o lmxstedst amd apparatus, discloses
di nensi onal , asynmetri cal capa ci ors charged to hllg

two dlmﬁnéwpalawnfra@tng@lﬁép%ﬂmwgc e gp hIEA DR %gqyg@t g thrust.
alr A BREHEE a &ifd i Ei%USPtN
SUpPLS IR Sl ek BRI il b o

2,876,965 Sssueidbin Mtk 1852 antmbl é&lmspzttgntaa}awItanclmmlﬁlgwmg alrcraft capable

of Verﬁéﬂ:l Cﬁég Eihggqxg%kﬂight()f Vzﬁ ql ﬁ‘)rs]g‘sec?lhlgzo aVL’lgg aa%lr?tefﬁcient airfoil.
eBhbwh Bberddd ﬂl@'lion-zgfcpﬂﬁ f@ﬁb%%ﬁéﬁ%s&ﬁ%dﬂ@c@@&@orr@%tem in a vacuum
force of an asymmetric capaci tor syst emin a vacuum
envircament.o Kinappears [that élpg oherpmaran cenibg explapsidysiongideripgthe pressure on
n by, ¢ i
the elgcﬁfng ég]?d %ﬁ%dufa go { e cmh@ 1%[]? e@a{ ??aéé\g ﬁgl?lathé %ﬁa}pﬁb&& ﬁocﬂg absence of

the ch@tRatisdesatedint at'@e@bﬁﬁ@ﬁ? Bfovtzrhﬁs@ hbdegx&d thatrike ﬂfreailbreduces relative
ina medium (air). Brown al so observgd that the forc
motioprhstiiessisthe appep(E awgtthe suBewitiesh TiudediglspaicaPedium d et Hie diclectric

T

if thei dpphireusaispgatcumoivs, thelrdlaiine andtionelobtyesi theomediBur thdthe apparatus
i f the apparatus

W(;sfreeto i theref\i\(ermion b
resulthdp o & WEHE MANINUM S1S0RIE B pdl &t RESYRIE [qtsthese ghenomena can be
" Mfnds El drgePRBS kPR élét@fod f:
eXplal%%&Ve@ tﬂff1eno gp@gtﬂgléagg% tallner of th %ee t heory that e surfaces is
the medslmnrmnmmmmaerthmétqnomﬂsmmangfedbeq:auncs theenetgetie lcev@taremeélrected and

R 673 N N A ROUT T R Y

fixed %Sghf)ﬁ Cifafle APGeRY Bed B AU, tiRd6l sl QN Be iR ﬂiﬂﬂﬂ% ithr@tigh and around
hout | osing any. nonentumif the systemis held in a

the caphvitd apogesuilton collisionh bustuistfaw papuid bomueh pswker thanghet in the case of

TR A e e —
the cRBR&IL shgadayiC IFuMdek eKlatifi@aicdhRs (GENERO casw.gehetbiorg fligh Voltage

the system since the ions |ose their Ki netic en Y
Liftera Fetpertmenit JhefielddgrncBipsts pomdmple; Bhyfies’e |Gt Rgort, April 2002)

( ER

obser\m\g fé tﬁlé \Eéjsr 1{ gﬁﬁbreﬁl:%lﬁlst 1§ﬂo Oﬁ?)t% glre %Me rvl@lr%rel the polarity of the system

was r&&édd@ﬂﬁm Bﬁt@b\lﬁlshﬁfgf et the eleStrcm:hte: ﬂamﬁ@xpsﬂéncﬁd balchal ged ions is not the
Report [, 2002) ob d that t . ..

e SESLL oAl 2002) obsetyed ot LheTp v e pinies an b

obtan?e}%{l ?&?t(}/anﬂfn { PEnSY SE e AST, (CRY:E 288 AW inkh) ¥Rine® tfﬁ%mﬁmm Capacitors

he el &ttrostatic fordée experienced by g
for Rropslsiosn, @ent Researcthddinsan of N)‘kS)@u(I%ASA/CIFQQQﬁ@& 312), Institute for

L £ BBEEL A0S 08 e SR s i
applid¥tfdRiclaifd Midbenégy ML i cal  Capaci tors
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or Propul sion, G enn Research Center of NASA
(NASA/ CR- 2004- 213312), Institute for Scientific
woe®eatssh; Oct ober, 2004, published after the PCT/US2005/019246
provi sional application upon _which this application
clains the benefit. The el ectfokinetic fields gener at ed
before the present invention have |largely suffered
f i aledtrpkingtic yfidhd g Bereradedypefonp the piestrdiinyentiow lmye dangely suffered

or net f.orce. Wile t neral concept ofas tric
from B5psEht 1Bk Gy st aledpf T RReofAPEER s WERTRE LBt concept of
asyminB@ei dabhditorPaRl BRUGE of iri¢ EireditarsRhbwe, theiedilltfso produce sufficient
el im nated many potential uses. Thus, the dilema
motivh dpesedtasrlinniasicp aainst poteiial aisge {Thus, dho dHemera heretofore has been to
. cli r | - 0CessS| ro ' .
s GO I B SHEC bl A0 PRORESH08 BB, e witon
incredshigg thepewentonBinpptisig Ivitegehe kgell afédohrusitagbeeduigh reusobghigh enough
to create the condﬁ%i %gsécijrrent inthe first place. A
to creptgthe,eqndupien eREat Halde e RlaChe her et of ore accept ed
hi : ' : 6 a0 ptedShi AP ONB b iR Deeded based
ef‘q?gﬁﬁgl gn Eggﬁg%g%#rﬁnﬁ?i%lg@?%r?s. pl—lo\/\é%gr, t éﬁ%i gﬁe oc based on
the above digedi effuts ad othelesimikbl @fwtsc odttaveyenf thechigh Thltage input has

e GRS . SSL ST B SPLT RMNEL 8tk e s

interfSidhéO YRl REECQRIE WusldupX of Shkenld Y, obpechd) &-1RaREYE, tdz0fe production, and
and other negative effects. Therefore, there remains a

other negadive gffeets. i nproved asymetric energy field to

pr.oduce apn i npraoved ta :
PEOEG ek PR T b AR SUMBRIERHS s1d o produce n

improvB@ aioditvdForcand systemto generate a notive and ot her
forces by introduci g(g a controlled plasma environnent

SUMMABY2QF B ERNVENTE@Naci t or. A flow of energy or
pl ' ' =t ed. r . d
8T, SRR 0 LD SR, S8B3(BLRo T o motive n
other rfetcas 8¢l ivthetuging 4 ebtrolledtplener giviesmehteingnen gyyrimetrid capacitor. A
by several orders of magni é%de. Thi s ext r%ﬁr di nary . !
flow pheneesyser Riasmbtsi diecied ouevard e BrgPPaRYY il Ae pigsentgyvention uses the
asymhf{ &R édwoﬂh@%@teg%ﬁéjg&ﬁeldpbﬁtséﬁ%r AR EY e ARFR AN by several orders of
equi vatent plasma tenperature) and related particle _ )
magnitefle c This, exdraoedicapbneredse dn mdisedofce iFlagcomplished én part by increasing
al Lows the use of ioni.c noti.ve forces for practica .
plasmgy o5yt PEADA wstesh b B SR VHIge BlESRe JrRpEREp) &Y pejeted particl
velocRYPE o AR WRA on HHRECENETIAY inktedbd allwe RS GbeZ 86 ibhc motive forces for
applying a systemto introduce a controlled plasm

practieahdppbcations that helstofersdrag hedn wiaraitablcough

el.ectro tic radiatio such i . r arn. :
a&ﬂmnﬁre%mgf Uy gt gyeﬁ‘nﬂtd tllgI i ae%fzg eby?@]:‘%g? % S?(g{eem B introduce a
contrglméﬂ fsihh %Jlndirﬁﬁﬁerﬁeinetﬁé reﬁé(:jr@? didhy tliurﬁﬁglﬁ la&b@@nhg?@tiplraﬁaﬁon, such as
~density, plasnma energy and particle velocity, or a
with ackeirrat FbATRHar Y OFUehhemitipg dliges (hEDShy | Thoneergy field can be

e B, RGP | Ry CLOBAAD B BT ARe i, or
combifgioprteseot. Foniesnt therplasma environment can be energized prior to developing a
significant asymmetric energy field. In yet another embodiment, the present invention
significantly enhances forces at substantially reduced voltage levels using the electromagnetic
radiation compared to the previously required voltage levels without the electromagnetic

radiation. Advantageously, the low voltage can reduce or eliminate negative secondary effects

caused by the heretofore prior high voltage levels required to energize the asymmetric capacitor
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significantly enhances forces at substantially reduced
vol tage |l evel s using the el ectronmagnetic radiation
w@owpatsd’to the previoiisly required vol t age PEVEE®05/019246
wi t hout the el ectromagnetic rfdi ation. Advant ageously,
the | ow vol tage can reduce or*elimnate negative
_secondary effects caused by the heretofore prior high
engingol t age |l evels required to energi ze the asymetric
g?@ %&cﬁaguggl bov‘%%e-ghae %I}ﬁietlg)(r‘é]l gti é % :gmé'fd Ig(% a\?ltl?%%lhaggm%etnc capacitor,
compeieipl | applfingaglptyontgnetie ehdignmg re hhticled dhaprofimity to an asymmetric
particles in proximty to an asymetric capacitor

capagiay DAYNE @t ﬂ@afskwq fsctetdse of ééfé@elaf suglaeg aeahand sergted by a distance;
r

o B MG SPRLE Y, A JSLINGE oBUA SRR IR vy e aoymmeri

capacatoﬂet for ce W t h the asymTet ric capacitor. The

tlfl re al E Qvi des gep#‘lod of. increasin B

(i)%]lrﬁ a 0 ?/ 'c} ptet}p Clp?la?,Sln% B%?ll %l}tﬂgt om an asymmetrlc
capadﬂ%f”c%hﬂﬂlsﬁ%r tlbl‘ﬁ&ﬁ% ﬁMﬁdi‘ese\LvﬁH blenBgnalctie récﬁﬁio’ﬁt 1&1%b&uﬁ1 between a

di um bet ween irst electrode having a first

first @@nrtfoalcdlaamgaa red surfaesconal and eceeadeclpeitoda ghaamgefc eergnd surface area
dlffergﬁtogr E}l@ ?'1&33 sgff{llggﬁe{lg% té'm]é %Béiy}qlﬂ!g:aag? a%tﬁ ég’ u#' fe?% on2 o e electrodes and
generli®Eh hedBfceatith BieRREAbIAY a net force with the

el ectrodes. The disclosure further provides a system

f Srhepherdersininriienprawdsesfaonsiem Esmpedusingg mefive force, comprising: an

AC [ P e

asym %é@ggéﬁgcﬁ e‘?%@l&l?%ceﬁg@ eé&gﬁge glag ng 4 éﬂé %féfa%g Fhea and a second
electiddy haging & swond ssifideanea diffaedi ﬂ‘rcﬁrﬁrtﬁéltﬁritrsmﬂfaté‘l ardat BStoltage source

surface area; .a voltage source coupled to the
couplgd )Wrﬁlﬁ AVEURHE CARASHOY & BIRY Q’OU%ﬂetfﬁgtBe FRPACH duhagieras @ net force
with @1]@ }?&E’tﬁ%gthg ta? gfér@{g%ﬁl%l‘lfegﬁ W%&lo%}}(%:nreb%g 15 %ggéc?fov ag%gfjrfﬁfhtlon to particles
betwaeadhatledrodes. particl es between the el ectrodes. BRI EF

= T = nore particul ar
BRI @%@Pﬁﬁqwg}m%ésbn efly sunmari zed
abo¥%Ryre H?ﬁ(lcﬁ’ﬁr hadribod &f 18E &ReSLD bh@ﬁy §1§E§ﬂﬂhﬂ&f‘£b%ve may be had by
thereof, which are illustrated in the appended

referacavio s cnebddesss itherdofhevlatin.are tillustrated metheotrngnded drawings and

Quever. at, the nded dr, ' trate o
deser igHeEiodt Reift & BREETE s rEH R Bnernud el ufizate only some
embolfhert® oP&h& Aenel6h &dd| 4:81thdrB@rohot 6 bsCPSideRaCiaURRg of its scope,
the invention may admt to other equally effective

becavsprifsdinmieiions may agigribtojothey eﬁt@bh%%@% empbedimsatsan
elﬁ%ﬂr‘g GTRAD %heﬁlah quéjW% &%g{agﬁét aﬁaﬁ eﬁ&ﬁB‘M}E‘m crez%ted from an

tri'c capaci or an mof

asymﬂie&i?d @phditvr aﬁd galsted 2Atdns oﬁthel']mrsgﬁxﬂwbafsﬁnecl e schermt ic
di_ agram of the baseline asymmetric cap aC| in a nore
s.%mrpf%ees % ehargadopartiglg rs@winaﬂm cé%ﬁr@nzé the %Seeﬁ%@@v@anemc capacitor

jnarﬁ)(ﬁ-%%in%lﬁ‘ieﬂ%l%q%F@ugl agram of the asymetric capacitor
W

Figure 2B is a charged particle schematic diagram of the asymmetric capacitor with

applied electromagnetic radiation, illustrating increased particle density.

Figure 2C is a charged particle schematic diagram of the enhancement of the present
invention with electromagnetic radiation illustrating the resulting increased particle density and
velocity.

Figure 2d is a schematic diagram showing the volt-ampere characteristic of a Langmuir
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appl i ed el ectromagnetic radiation, illustrating
i ncreased particle density. Figure 2Cis a charged
w@aoobilcdse7 schemati ¢ di agram of the enhancenent POFf/US1965/019246
present invention with el ectromagnetic radiation
illustrating the resulting i mtr eased particle density
and velocity. Figure 2d is a schematic di agram show ng
electrpﬁetwmobearrpere characteristic of a

i dgEn oF 5 kBl PRt G ReltiS Folsh St RERR DA momenta

expe@ﬁl@@dbcﬁﬁﬁ@ﬂsﬁfﬁlﬂchaig@(ﬂpmﬁblbil charged partl cles. Figure
4 is a schematic diagram of one enbodi nent of an

adyigrethis @ sehapadicrdireran of pre crpboglimentsny angsymmehisrgpactor engine.
di 0 S ngd 4 v
ﬁ%ﬁ?ggr% {? & sgﬁe?lﬁ ic ﬁg 1Ja1(1)1 ?ji} a c('r:gs\gasg[:ttlcg{r&? V%{{E %?edﬁggr?kgcfdlment of a
systeid sy the wymnbmmhpmtof t he errbodl ment shown in Figure
5A, Fl%re6|sa schemati ¢ di mofthe

bddGEE SPdP adPi: VieRepFarF SiBoHTR penighgyynd BYjetre sS4
SGheIRElica @&{eﬁpﬁl‘étdla\g?alﬂ 'O?Yﬂegov&féf‘ Su@gEPRQ'oE{E Bkerfiplaffembodiment.
unnanned aerial vehicle (UAV). Figure 7B is a
s dhgurat74c it o schdneaticopersivetienbioni ofeerte efibedigngnieof7 s unmanned aerial
hi Ef&% 7Cis a schematic side view of the enbodi nent
vehie ghre 7A. Figure 8A is a schematic perspective

V |f$ ef7Bosa s@lﬁ@@ﬂicrfsp ieQf ofahd@nbeimast dfatigmeTic! e
Figure 8B is schematic front view of the

e rPogu;rp Hens a@ﬁh@egms@es%ew PEthaIEDdDESERE PRGN Ahe

prPe t8A fg {‘1&8&1&&?&!1 Eive Ae@ o?%ﬁé Slrx]ﬁ)oﬁfﬁ{elﬂ{)gf a ?Bgned aerial vehicle

app racis €s a force from an asynmne
(MAvgapaci t or by appl ying el ectromagnetic radiation to

particl es between el ectrodes in hc? ‘qu'E”'C

c dPBEF By is pgchaptisdrant ¥ieyaphthe pabodimeat of gwe Sagnet i ¢

DETAi’ﬂFﬁtf)Eg(ﬁﬁ?‘iﬁéﬁ\les a highly enerqgi zed state, such as

a plasma, 1n e capacitor for producing an increased

f ofheepresome nvaeation radbtey & msymlh,emeﬂmd,cmdeai;mamtmm@laf gamerates a force

t he capacitor, rior efforts,. This

0 red
from | 45 PRUEBSIRG SHNERUEAY bSPILUNE rDTSPRYEIHE B fo pafticfes betwieen

' electiD8ES 1 the RYAMBREREFAYOLT0 R he GaURIQCT e eRlcB8MMgnetic radiation

tenperaturé, negative electrode (cathode) surface area
genenah:s rdiighly snergizetlistatasoeleas oplasmedntihneapacitorttheprdiicing an increased

forcep RN S ATTSen SEPRG% LB Ol SRR SHERHAER rior etors
This %l lindtbdseCit i RRieved a doﬁnoﬂﬂﬁﬁtﬂ’i@ p@dsﬁﬁCcﬂdn@iﬂy Oiﬁlairﬁﬁ ehd:r@? or particle
fromthe |large or negative electrode to the small

velocigsplespe tenpezatiesy @egaﬂﬁ F slecpde(caibode) susiaca pish e §elat10n to the anode,
or a iAo $er s, POl arity of

The asymmetric capacitor, having different electrodes with different surface areas, gains
a net force in the axial direction, that is, in the direction of the line from the large or negative
electrode to the small or positive electrode. This force direction applies regardless of polarity of
the supply voltage, because the directions of these net forces do not change when polarity is
changed. The net force on the large or negative electrode is much larger than that of the small or
positive electrode due to large differences in the surface area.

In general, the disclosure provides for applying external energy at favorable frequencies
to excite particles into ions, or ions into more energetic ions, to create a plasma condition. The

disclosure provides a relatively low energy input for a comparatively large force output by
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the supply vol tage, because the directions of these

net forces do not change when polarity is changed. The

woedeficisee on the | arge or negative el ectrode PGI/DB2ON5/019246

| arger than that of the small_or positive el ectrode

due to large differences in t%e surface area. In

general, the disclosure provides for applyi ng ext ernal )
creatigg ey plgsrea thehger hpmeanindead heiwesn e elgelradss pifhe ayyagmetric capacitor

| : S I 0k ; r . 2.
when J8iRge BERHRE | BB E 7L BOET BEnhE, 1 ORE KnBwhluERintended to
includech aiigly ehatgl @ollestipnoyf fraptiovingr elactanpadaivhy dley atangehat have lost

force out put hycreat.i nge a plflsma that c be )
electraghi BRATAY StREEEQELTTIP FECEPRTIPBHREMS O ¥Rk Beghfehe cuerey input to
the pQBABRS £5CHhe WIS Bl BIBF Mari ARPIASEL: t ehlif, BleBGichORSight (ultraviolet

The term "plasma” 1s well knowi and Is intended 'to
light omintemdelighttfrgh adarer)gyWatbbliteotficent ofistdinkg-pomer,ndasmas recombine into

electrons and ions, i.e. atons that have | ost
aneultplgaSy ons. Energy is needed to strip electrons from
OverMeR G the iRk BioR a8 My mAterie 0P Mtk NPUt t0 the

particles for the plasma can be of various origins:

t Hegurall ised schepiatig [viewpof |ailgf|l\qct1(c)magn§xpi ﬁ«ﬂé.ten!virgmmelﬁrcreated from an
asymig G S P s RE o) bRl wisitshis” B} figpre provides some
under@RA8din@wsT the @peftion e annasghinhadiic @mshcitsly toTBéttdr ainderstand the inventive
) capacitor Figure 1 is a schematic view of an .
improveent: ohkegivet Icveeios a-ce AVICPOMsRitaly drgclanX epipsaHing the momentum

' [ LOF o erLaf : .
o R A e A o B S L Ty PP DR EAE el lncs are
approkhmateper ati on of an asynmmetric capacitor to better

A DY S BERUETBl BESo i 80P secon o
separt€d B?%Qﬁgtiu{&g tﬁllaﬁ%ﬁrg RRALAT (L ANEAEE by, QMRHCA3198 Facuum such as space,
particles 1s neither scal ed nor accCurate. The

or a lejuitt Operagoein the fveelun bf sese geecrappwonlidradyvantaggously use the injection
asymetric .capacitor 2.qgeneral.ly includes a first .

of & P PPLBATIC NG Py Se i B LoD en gl s shens By e cvergized and

functinfoAREIE a R BRtPediBEE dleditodek ARl BEkilshlidd Sdth vapefile®Bquid, such as
air, a vacuum such as space, or a liquid. Operation in

watert Yapoy Aevingnpofpesiiracd ggesserudiicigntio ubrizatvdirmsaeéded cylligivas discussed

.the,injection.of a nedia wth _parti S, r ti

herei. T AR08 oG P et e REMG T30 B PSRN Rosed 10 he

medid 8tthe @Bdond eWctrbdélilpdvaserastedcsstsurfite fleCFoOMessyamtktric capacitor,
be supplied with vaporized |iquid, such as water vapor . .

the surfage igeas rasp drtorens. dfrigess dae Pt plenol eih; deftinde\gng Helative size of

one eg?cctﬁﬁé a[ggtﬂﬁ Gt %&&R)%{e difcussed feERLPe i Mt (j)&étgenedrated with the

ectro as a first surface area cal cul ated aroun
electrolies. pGenearally, ehepseeletteodehe ampdode @midthe hecond ebmettode is a cathode with
electrode |ikewi se has a second_surfac re For. a )
the a5 sIIg AmERRRRSIHNG EhateR dVaifer biben dhecathodee UprRlly e cathode will
have T TaR&E subfi& ABS OMHE &1R®8eLEantHE Ayl &it dtRE8haR%r combination with
rel ative size of one el ectrode to t he ot her el ectrode
other shapes and haze gedifieirie peticing foratedf witlie oge e maare of e ¢lecttmsles, such as

eSS, RSOt P DN T T e e vt
blade@%’%ﬂ%sc’(‘s}[‘"&{@ﬂ@ Qathbly Barthas deef(¥P b}ala%), ob BRB(sh.N€he electrodes can be
cat ho

e. "General Ig/, t he cathode w .
ing copper, aluminum, steel, or other materials capable of

any suitable material, inclu
establishing the electromagnetic field between the electrodes. Generally, the electrodes include

conductive materials to establish the electromagnetic field. For some applications, weight, costs,
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have the | arger surface area. The el ectrodes can be
any geonetric shape or conbination with other shapes
w@nwohsse7 geonetric patterns fornmed w thin onePOr/USINE019246

of the el ectrodes, such as ogenings and so forth. The

anode can be, for exanple and without limtation, an

emtter wire(s), bl adeé or_ disc(s), and the cathode
condug’@*ﬂt}bestglcgﬁ@]etnqtggntyb|ag e@’@?l faptorgi e gyterrqrﬁlg the exact materials or

ctr [ £ [ ly

comblé%tg ol opgﬁfebl(ré‘inﬁgfafn g g{%gﬁiy e%er@m)fah 2?51 r%):{ag} Ileélag& cl\:xgﬁilagflémg?tlon, a first

mater@b hathg atigigertdeasiel acysromagnentectivieg cin et apphad ohe a lower density
el ectrodes. Generally, the electr des

|n§ Lllil
and/orcléﬁﬁd%ﬁp%venmﬁf@walatpsm%e 8 SomBPTISIFlGcHRde | Eefheniig siacipdes can be a
: OfMter 11 1
R B A T Ty
electrédect By somamtidef # pmm'ee vélegexaepplivdtte rthealam)dqrthrough a power supply 8

conbi nati on of nate for ul.ar_ el rode. .
and g gpihgga faeaetis i sinntn oF o s Rtiet l FprSISiEd 5 fise the polaricy.
In son@&hﬂ&dlﬁeﬁﬂsg{?ﬁfagg RRSbé prﬁi@ﬂ k@ both & t1eQEWHER Ehel dndd€ @éherally having

be applied over a | ower enS|t¥ and/ or | ess conductive

a morerpositivepotensiatr éétpmaang ewp@% (A€) andedirgch garent(lPEheqn be yied.
t be f f i cal
S S0 CBnaR D B ML ol HELOEERALEAL 6O anoce, an

electrBBhddet| @¢ld ek egtated %etvﬁ’aénCmBVﬁéttttost bacqiesithé ieedia therebetween is
voltage is applied to the anode through a power suppl ){
relativ@lya mgntaeadeciive ogrmpasech dgydbe vadeqtipdpse| akgropresentt prgposes, the field is

dISCHSSQ(?) %1 tep%ls tDIF X %ger%jggcef gg?sﬁkz{ﬁg%léc id G¥RTRRes toE%eugf p% streélgth that at a

VO tage can
centert @oih@ t%tﬁéﬁ@lc tireodiestrodes hart heenamatigd epayalicdrial & yhrfea9| drgwa between the

T T T T W S -
field 1?1%9 él'wﬁ drd Qer I'alfly?&% n@féﬁla?ﬁo i %le%hﬁ?ﬁél@ qil%s at %aﬁﬁzuﬁi‘ %omt on the

an e gnetic field is created ween
electr&l featd tinete sThhecatibe certier pmctlbatwmr’ch&)é@ms,l tbe magnetlc ﬁeld lines will

rel tlvel n-co ctlv red to the. el ectrode
be geRGRT PGB oBeLine OhellF s LSRG SEHT R B files 16 in the
medlepfclce%‘finé3 [ 8&1oTis6mb 'cﬁiu‘ée YRluband 0@ BhaetkE ifeld depbed tb bARSt BE ions in the
varying strength that at a center point between the

d11ectejne@ff thedvagretic figddhet Hiel garfieman loeatianoofatheiine Pegrusgrihe electric and

magnfth ﬁelﬁé é:f({]egg%gea ﬁ%& fne E]Q fig&ho?éetgseﬁe%\(rgﬁg epa?t?(ﬁés beyond the
straight @lnd Add %ﬁubﬁlﬂhn@ﬁﬁe ggdveloded Yapedgendi afﬂ:cﬁdfd t oThllnse such particles

electric field lines_at any particul a poci
surrowgjdéng Pieceleqtiorigs pambe incirklgd n e yolume Ssply EJ& 813 fetéin as “between”
the e]%(E,J’ctrc\)’}ﬁ:“‘e";“nasI F’]fov% G e Scctrqntl&% el tgi'%fﬂt beGidid % d_l_lfgntgﬁré ‘gdpbx!”ucle is used

el a er pen |ne ric
broadiy Qbfi_nis ehyl aﬁcltudesebeﬂhgnamab@amctﬂsemdlﬁharged pertickedi @hat is “ionized”)

creating ions of sone charge_ val.ue nd
partioﬁqseu@eﬁsgh%_@%m%laﬁ%%t% SUTEHEOBREST. T f@ﬁ?se@%%&ﬁn@?wles or atoms
or suﬁa@&nﬁ%ﬂ@%léscsufch & gleéﬁ orsNEeuR 8RS, lafd bﬁftoﬂsoﬁlﬂi BB ﬁbaﬂ)ﬁﬁc particles.

ause the electric and magnetic fields extend
beyored sgecificadlygivwhehi aevdltagen ie| aplicddie ths ebwemeigecapacitor 2, the
articles beyo e straight |ine and Wrno
cond it i P g e SR o e, SRT L HOHDME B or negative
electr%H r@unﬂbd’b@dﬁlg etoCAEief 8l 88w C Afls hpntlieivededrdng dréwes an azimuthally
une defined broadly herein as "between" the

magnetle Geidogesyndisg Sreownaditort Rer drakeationegiiagiieal cp@idipates are applied in

this sgﬁ%n%w&%&g }heb%)ilglrcﬁ] eelcjﬁgn fn t%la rﬁ reétfongdsfgﬂ%ﬁﬁfé‘ﬁlo}h 8" %geﬁwe electrode
to thdPpdshitivel @ctfodBatTh S'daightdr2 elhired particles are created in the medium, generally
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particles, unless the particular context directs
ot herwi se. The particles can be nol ecul es or atons or
wGeawatlovsdT particl es such as el ectrons, neutr oPGT/US2UA5/019246
protons, and ot her subatonicgfarticles. Mor e
specifically, when a voltage® s applied to the
asymretric capacitor 2, the conductive current runs .
air, orf water vépoer omatheemtrodugndsmedive as|dgsaribed derpin, gnd eapoagtgépr otherwise
emit g, FOREHERETOE SOFEEn Lo B A PR afrge’ Bewons and fons
experlBRENE Lofenlts RIrék GXB 00 eAVKBYirl ARIiEEPRAhE Drce @ to the prescribed electric
clarification, cylindrical coordinates are applied in
field Gehi) swhyrs veetnbguantities g cxpressastimthediotdletieisn Hepe, { payent” is intended to
mean?hereglgéillslgltn cllot eig:%glgtlcpegg é%rl%g@ctggglaﬂ%g ?bfr%%aa?lggggﬁéﬂ{j&”tig intended to
mean B¢ tdcoh@fy @h&ged patier’d dreattdby oellisions witrtae phieyatliargedrparticles. At
wat er vapor or other introduced nmedi um as_descri bed .
the topeand; bpttoamal Eirapiestiode d- dhe biparmpsded aidiplb iy dupdo this Lorentz

force Zi el l?n%gﬁals g(grgﬁgészd—lﬁ)%—ég £QlldS i(%glsegi@sérﬁ? e a%i%ﬁ)%(%ﬂgénent of the

et onsand 1ons,” experieénce a rentz force )
electrRAB) () Peppélgits aNdit@tibh ef fiereandte fitld, Aie(rprepsaehb et direction of
~electric field (eE), where vector quantities are
motiomxfiesyed in the bold letters. Here, "parent" is

c AP F RpeaSB s O SR Ple £ 8% 59 gRIBkEl foward due 1o this fore

ucti ve curren
(-rx-g=EEREARE HR ARAR] IdiRCEEE AN ERT Yirdhiah 6@ardathtisalafler relatively positive
created by collisions with the parent charged ) _
electrpde #i Adrethe 1Agionteéosenly hadopstfanm bF iprfeare|paghadoigethe radially inward
the jons .are pushed radially inward d t [
and upBgh B3 SRR Byt B o bR el DR lowey surfnce of the
larget&leBativo clb@RIIE BeHeSo itered¥ised disiBRN Q) of @e 448 component (z) of the
elecfric field, (f) represents the direction of the '
electrivafjelé tat theftiottboh, ofethel eleetyodemdabisnn surn meverties dist dimstion (¢) of magnetic

st ot st oot S RBE mhE Bl BRES e B reon o bee
furthdr Ve frofCte Bl cledhSdL4! RAUMRYEL G Hétr R8dd BNtHeSditddlon of the axial
5|rect|on toward the smaller rélatively positive

compehentt(zodiend neadrihe more peflitye, gmeBesrelecirofpd expprienge fsigidar movements,

.the ions, are pus to the radi,ally i nward and upward
but mdt?lFQBP(?Sbtﬁ%lrffbts%]rogﬁﬁ%%%cr?@og?m? éyi ons are reve?sed

O i RiveQURE i WERT €oreé 14 iR Aedr@ee fin ARgAkssvee (created by collisions
electrode 6 due to the reversed directions (f) of

.the
with energticdonrp eHerer the pody surkase ef Bietnarticufar glegtrade, f¢sylting m the net force
qt t om the el ecter 1S A
5 on BRELQT s 150507 s AL, D o URE B v
on thé Ggétecabée ¢ 0Tk der fcasdakerchtehairothasealigned ethe plirection of the line
region as being further away fromthe first electrad
9, buigin 3neaNPOEItEI§CHOR (atiss YpPred 7 AXISHE e dPpEiADHIDFAH0- The net force

on thg)r%e?::troﬁg Y rl‘ﬁ'gér tﬁﬁlﬁ that QFShd EREtcddaes PPcraﬁsé)Qﬂh'éi MfFerences in electrode

er el ectrode experience simlar novenents, but
surfatenaree Thp pdwid sysidihr exing amaginmhétec axpaaitocgriponessultgnd)net force 26 by

A notive (that is, _thrust) farce is.t.he.net farce.from .
the Ve P oot ad da iy F<E RSt BT B ErvelPgEt disetti of he line
from .glﬁ’é;%t%gaﬁ{fé oPMfer Fl@&r&ﬁ% tBpdsasR Rfsnfahler él@dtltoidré],tﬂeg\irdless of polarity of

rode, resulting in the net force 5 on the
the s@ipdr voltegge. 4 and the net force 7 on the electrode 6 in

th posite direction.to force i: .
el g@ﬁﬁggén%Yellﬁ & Schba&%deegg#t%)rng ggc(i?%@?eglﬁbg)g éél%fté those of the ions,
the RohERBE irihstdeordihe egddnens @f coiddréd@ivial and negligible compared to the

momentum transfer of the ions. Thus, momentum transfer of the ions to neutral particles is
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9, but in an opposite direction (that is, along a z
axis in a coordinate axis systen). The net force on
W0 bwelsetrode 6 is |arger than that of the el PCT/DIMOS/E9246
because of the differences in,el ectrode surface area.
The whol e system usi ng an asy%netrlc capacitor gains a
resyltant net force 26 by the vector sumof the forces
COHSléereé the ML Gh ARSI o e aHe 9ra Bt Aeotyye fpreg. An jentiefel 8 of particles is
creat F£8 iy E‘tl(?ﬂC a&%ﬁ fljoiﬂ"fﬁeflﬁ a él@&l&ﬁ%%’lhis g I%rsqga[ller electrode 4 that
ectro e to the p03|t|v or smaller e r ode,
can fulelgarediaeasis adblqedlcmnthe;capaicmhe suppl y voI tage. Although

s af asso | ect r | etely
oo o8 et iee ot oot (OB Meciu e Tebete el created by the
cond@cftwfe%n%h@i%tg%ﬁélﬁlljf ﬁegﬁ%‘ﬂﬁé e&{lgﬁea i ma%f aBe et 'focQ' $lowever, it is

ared to the nomentum transfer of the i ons.
behe at theloremz fagesgfan thhsignifinent o lpealspeth “ﬂnaret ] sitcﬁg magnetic field is
to co tn

possikE RS AFf Bt RindHR p B 26057 Paiehs PPty ofreff from Otmic

heatifg aihd @diahos aji\ﬂ)dctf\ﬁ@mAtfh@clh saE theblet 0@ fitde $hidbe mega-amperes
fromthe smaller electrode 4 that can furt%er enmanat e

per centipgteleSauAsh fhBalchapheranks forcere coppapblgtto paggispterithen dfe electrostatic

the Lorentz force due to the magnetic field created by

t he conductive current is generally negligible

coWipthrthe basictunderstahdiek edttho spattion bbraesymsaikeeapatitor, attention is
IS ?elle d t hat tquLorentz force can be signjfj cant

drawn, o | %Ltsgowq QV@t;V@@p%%]niq 2t lepstagng gmbodiment, creating an

enharﬁ‘éﬁslbﬁl%&i BhRGR NSt L Saltic Qrv[hﬁﬁﬁ ad\%Tﬁth %f Hedif! Bethlel TR asymmetric
I's dramatically 1ncreased fromdimc heatlng ang

capaafon amb@ttodm*mhh@qev ilteychayed paidiclesipobisy, terhger amudaeusf thé part1cles or both.

ni tude ca ga- anperes,per centi uar ed
he Gk “RnEod sainTS Ror 2B hE% din e o oh R gt that can be
contrbll@int RENE e %Iarsﬁfétc@hél@y 510 SRragdl ﬁlﬁ‘mﬁah?enﬁ)%?dt&re (and therefore affecting
under st andi ng of the operation of an asynmet

paﬂlﬁ&@p@bﬁt’tb} Taettern i “plnsing” dy aw:ilded tbumedre gelmhr@bussueimztrc:faﬂy neutral,

i, s LG ARRE i, sl L 7R OB, T e of ot

distinet frbml”aoﬁdy [Qlquive, afd deahBges Ween the asymetric
ca acitor's el ectrodes enhances the charged particle

i tephancerp doiEgsh eengiropRenty oft paitisles ean pbe horegtaé by  providing
d e rid n [
elect@@%%ﬁ&%?“?%%%éﬂ%@?h%t SESicA e [B6ebd AaBUER Pacio-frequency
radia@dnasmthexdﬁﬁqmdnylea,nm avendgeatiphahnreof, eimre et paixﬁo(e&n dThe environment
icle velocity). The term

ger ef ore affect [ grg]afm]ét
genera. esiad a5t &R P8STHEa g OREngF| Cgﬁmég%‘lcrr?@é‘ilq’ly sources 20,
20A E‘ﬁPBé dbed ﬁ%bﬁﬁe'sﬁ@lﬁ ?eﬁﬁiatg)ﬁs & 9&%1‘36111 deﬁﬂ wavel?llgtlls of radiation

el ectrons, and neutral particles IS a
can bmt@depstné«tnt atthé potickss to bksionized uo dese thn qbaﬂmtemw a plasma state. The

a The enhanced i oni zed environnent rti.cles
soured A0 PR o e 0 6 LT SRl o2 Gy, be the same
as the%bi»lr‘br%ﬁ pitgraviol et radiation, infrared radiation,
radi o-frequency radi ati on, ot her frequencies, or a
c ohsi vaduel afimet Fasessalerivedfiomt the aﬁamnbtcnce?@pacme according to the teachings

T TR Y T C e p—

Naturdfly, input power is required for the electromagnetic radiation sources to ionize and perhaps

force,

create the controlled plasma environment. However, the net gain to the system can energize the
electric field by a significant margin, and even by an order of magnitude or more.

The particles in the electromagnetic field created by the power to the electrodes can be



10

15

20

25

30

20A can be used to provide such radiation.

Advant ageousl y, certain wavel engths of radiation can
wheoosdesodependent on the particles to be ioni PEHUSH05/019246

rai se the particles to a pl aw; state. The sources 20,

20A can be powered by one or re power supplies 22,

22A, which can be the sane as the power supply 8.

The
furthey gnergizsf tyetppving sleciempgrsiicradiatioméo doyvawne ibetween the clectrodes.
The e?&%%ﬁ{gg%t fﬁ'ﬁgh NG G Qb€ 2 r}ﬁ@&%ﬁ H&fslt? ebreﬁzlf%nctﬁg epe%trodes including
ncr easi ng ower e capacl
the vdlumsof bertlplmmlﬂﬁm el q‘lecﬁuc ﬁlaltiu ﬂ&ble}ﬁctrbﬁhpgﬁetmmtmm can also increase
required for the el ectromagnetic radlaéapn sources o

he plasfiaz EmaRfgRtBie HighsNEIaSE ePEHECCYAPTHPY A Higgnalternative sources of
electr&ﬁﬁ%ﬂe@l@rE%Hitatml'fbV]?ﬁVs%{ne &Hﬁ‘od"ﬁ%m@ afR &b GieRY 8L B GAGeased both in

energi ze the electric by a significant nargin,
plasmndersugmmiyuamempedeﬂmeof Fm@nr,tﬂndeelwrmoﬁ@d CEnebe energized prior to

articles.in the electromagnetic field created by the
develg@%ﬁsl%qufi‘ﬂt @W@(’f‘ﬁ’é‘&@%el%%ﬁqgefurther ener gi zed by

apidrydsig BleephéRaRgRaty Gnd/@dpRke NeipPerhfi@e WHObWE®N increase in what
bet ween the el ectrodes. The el ectronmagneti c radi ati on

heretqfaﬁ: hagbeens élrratlpg fastrn caesver putpet Waewsh the net Baee Geamsn asymmetric
ng tlg € | 4 ] N
cpac B A2 i BLATS:ALEPIE ke AL BobOE ! SEhEL By tmica
curreit{edgcAbR nioeBE A belb &, thale maghens amopal bf ch&ge from jons within a
velocities by using alternative sources of
givengspacs pefpiggidBationy g e angnimith st claigisdi lneispung theesaturation value
conaEhEA YT | B So00e gpseesghor v ol e el
e Pefog iefforts ;ﬁcﬁdumd b0 hrgavxejhxagn mathaatsnhdpmit ﬂmmalnbnaagdmmhplmatmns. The
ener gy fi I ncreasi t he a ensit,
1nvenfﬂr%gﬁél ragftwa’gveaal}dg\%ém%Y{adr)rﬂ%tgggggmpwa e plasma density and/or
tempe!?ﬁt{l?et RiRER MRAIRSER: éasé il Bgod RE&IYY asmwmg@ Fel@ieBHow voltage to
rough the net force froman as mTet ri c capacitor
be ussyisfoenthe d@splmealmapacdeg adé samplifgingothe. evergerten thagarticles through
as "spaces mted cur esc r bed nor
clectip G ERRBrANT & QiR HNE TR 157 "EHATGS PrBRpesisg non-lincar
respoii\éet AbNgBatly Mﬁfba?;&ﬁﬂﬁ ReFaEe a8 stitpiefrbMNthe Gerhmettcapacitor over any
limts further charges. Increasing the saturation
knowy gsyrmms#ic edneeipranrangenessesinentheramgetoltpgg. c &n spre sehediments, the
r 0 ed '
mre i FLOREIE GRS aets B0yt e o
elimifiRy elep@ed affcodd et Flﬁid:tuﬁn@mdsultﬁqb rfeone dhergligtodobdige levels required to
i ncreasing the plasm density and/or tenperature with
energizgdhepsyERBHE CAREHYANENen sat uration | evel by al | ow ng
a Fru?éhé{) LY lre d111t8¥¥ ?’e?%hﬂl% iy f?lgecﬂﬁ% %alftfafes LRQ B8 YOI id increases
capacitor an e ener to the particles
the geidratedfosdeethht dmagyseam oofrﬂa.ellmesenh dotloswme cm amosmmodate due to the
elenths The.res n_unex ted non-|l.i
increi¥d SRELY (e GLLMIRY PIrHEFS AL BB FRHOt gl Ub veibe- Tjected partiles
can 19(':1{1&’(%‘ ageﬁﬁ%ﬁl%%leésé‘tmﬁeasr hfdr6SRaGklih, 8Y @fhef PhsdsN@MNmaterials. The
asymmetric capacitor arrangefent using the sane
injectuan] ctaagw supplemental rthodiediarin svhithhibe psjmrmeisic oaaa:pﬂan operates or instead

R N M R T——

to op@x%feeﬁﬁﬁeg 'ltt%s reasthethrd comitifie & GBsufd {1agemosFvet)S such as the relative
required to
vacuum %f space or other low or essentially no pressure conditions.

Figures 2A, 2B, 2C are schematic diagrams of an asymmetric capacitor with charged

particles that contrast the significant enhancements to the vector sum of forces in accordance
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energi ze the asymmetric capacitor engine. Further, the
inventors determned that injecting particles into the
web®et113se7 fi el d i ncreases the generated force PEEUSI00&019246

system of the present disclo§ﬁre can accomodat e due

to the increased capacity to“use additional particles

by an increased saturation value. Injected particles )
with tharpresest traehiges eBigsreadtis @l derged neHiGes sthpmeatigatiagram of the baseline
asym%%%icﬁ%&pgﬁ%o&ﬁé 2@31; o%assig%liﬁﬁ(g f%g% ﬁ);hi%]hl?e\/\h-rclh? ﬁ'{ﬂjee?eccrtﬂogg 4 and a second
electrady oMY ¢ diffeapatifhar alopesabesl orpartidése@tbeodnesgigdd and form the basic

medi um Further, injecting particles can enhance, the i
asympg{ric; qapagjior ZronAigyarigR r e E%rﬁaf?? tlésbev’&eeaﬁﬁ? gleetrodes 2&«6- the particles
in thel o He‘(?é andarinaR e'i“t'afﬁlrlﬁang’ifty RSN 44. Hhe velocity is indicative

at nosphere), such”as the rel ative vacuum’of space or
of theadnlergy level of thegssentlarglal ticlsanddreass tengecomdi tAsalescribed in Figure 1, the

particgels' i esﬁro%@ckeﬁggclfeg S‘SE%’N? E%qngl%llgéagl %g%&gﬁ' @ggt\ﬁ&le, illustrated as force
76. contrast the significant enhancenments to the vector
sum of forces in accordancewith the present teachings. ]
Fifggure 2B\is ¢ dlamdrlgfé@(?lpaﬁﬁhfil?@t@ @@_Elétmapf dhey AsigRmAitief capacitor with
oo SRR AR 5BREM bR B¢ Apoiin
electrBaghdtRIRdfRtbAVYE B bhigeRpsignifidande pasBas R¥Rasdpdwer output in the
particles to be energized and formthe basic . o
way efsy yesiienicnelapsei wik the avimmeftie papamtor THE ipheliaved dhe application of
1 . i i Loyt .
e YRS AR BEIGHER ot EREODIS BLERALY Do b cpercd o
givenyivag iléwel.2An dlbgronelgaetid yadiasion Roiircald \ean apply becaatagyetic radiation
| evel of the parg@cul ar parhi cle.and Iﬁnce ) )
to thf el??ﬁé‘i’l%'it .l}ﬁet_o RLOVHies gperge do ithe /@ & 1, ?Iﬁep"HHF‘tﬂ_F‘%Y@m at least one
embotPhé&ft 2 et Qféétr&ﬁ\%%{eﬁc dafligliof QECHORIRE REY AsES Cone or more light
capacitor as a whole, Illustrated das force 26. Ifl_gur e
emittdB disdes @HEDyeor phet piodten solrsivat sovrats.adrtwmadifatiphas used to create at

as tri.c capacitor with a i e | ectr.o netic .
last £ U RGN b SO S VoL A SrE (RALHaR gpfgyally the media in
whict ! % {ReheBi CCdph AR DpBlates. MhidhiuslyOtheReaveRInEIhGIsEE by the laser can

signiticantly provides increased power output in the
be a v@zytn@lty ahm’égx@wlglgmﬂmgtchfqgrlgﬁawd : @dagymltpti @V) or shorter. For
eGSR b R4S e 1 8L SBLRE g ofsbout o el
1024 30 $ort @, addab@itestibelde 9% nnbios a, bethopthasegin@splieric molecules will

gi ven power level. An electromagnetic radjatign source

photopignizgrend fspyme ready grragpigtlation Riickiciens! f1glde e the same way as similar
t - 10 i r ] icl MO .

ol G888 U0 AT AR i

of ior8kRh @ baghneididly ddblatinga of nqirmcapid beddved torbeaaboaisE0, nm to about

G A I i T
are sglélt@f'ﬁtn@s %fﬁfg&ﬁﬁ& a8 MRAbRL fR0LAEd OThale TR oIRMiéquencies cause the

ween t ectrodes, 1 ncluding generally the negla
specifio gabite boriteewdh yetatvaly dittagecgyt opubpéesst @wrgy to ionize the particles to
Adyvant ageously, the.wavel ength use the | aser, ca
prepetia i HERIA oo RGN Ay BOBHGrT o SR reb ey P At
(1Rt BbihbRaMbP o frehbikicl cal Y hfvideliab ¥ aiEali£, In the example
research into photo-ionization indi cates that at ]
above pé thef mediar is qirepronprésing lasgsdi pxygentasidopitrogen, then energy at the specific

frequency for each component can be applied to the media to achieve more efficient ionization.

Still further, other electromagnetic radiation can be applied at various frequencies, some short
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1024 nm for O2 and about or below 798 nmfor N2, both
of these atnospheric nolecules wll photo-ionize and
wheworesspeady for mani pul ation by el ectrical fPel/us2005019246
the same way as siml ar nnleﬁgles i oni zed by
hi gh-vol t age. Al though the fr®equencies can vary wth
differing efficiencies of ionization, a conmercial I% .
wave gndpibersrlang avage, Whigly gamaddiuthsr prargnifethe griisdesa pbis frequencies can
750, nm t 4 ] r.. P u
be ap?lgedaﬁ%lfl%?g(g%??;mt?lgl% R@%%gc%(%ag-e@&gc%@gh faakrﬂ gq%ieﬁlgil%ééglm sequiences
separslé &r SANEInhHTBGionevithr € dequenas of rthe vhitdger afpleduentieesapacitor.  Such

~ _These harnoni c frequenci es caus he speci LI c gas to .
simulfageguser {FAUETFes) ApPlicAsIop qdw%l%’f%éoeﬁéﬁﬁﬁs F%ﬁhg. er gfggtent to the engine.
€ %ro?%é(r) LQurb Ot 28ialibR iP@Ndsé §he8 nha R SRBY 9 gh BerB &M second pulses

Crea n contributes to rrpre_forces out put per energy
to ionizephit airn(pbssifyaheder of 100 nBiIrticdes/@n’) o fFufthery tlemneyiséssn camuse a longer

NPT S PR
occurfilE In&RREEY b3 lreddASHiRARRI Wikl othEESHEE16Y ol Rb 1B BRutral particles that may
C

onponent can be applied to the nedia to achieve nore )
not capfrfituté terthe iferaé imaariyowbstantial wayy i diequenchi oF frequencies to be applied are

| ectr etic radiation.ca [ - | :

exem S AL S G5RE A B LSRR LMo LiAUPis cporaa and
the pathblht Faficlad® Bdieharedenet@ld be detrempred biywneswitilbrdinary skill in the

frequenci es can be applied sinmultaneously to the . )
art proydfed Sleemidsnce pndsdisgipane pannehhersi Wihont flflglﬂf‘e?ﬁpeﬂmen’faﬂon- Such

Se ® i [ A C : .
pesof SAYSIEERARPBCANE o0 51 sE ATEANAS, Ry BRAC e diclons
gener8llyrpioviades doisinoreasing uffivietl yahobihagy imo thedwatitlesy ¢lmosgly other than the

. leads to a higher effici e{wt ‘t&) t e%ne. Anot her te th
prior sgle: Eeligneg g8 Rgh apEost Gleqledes Ao YIRS JRRAIAT g create the
I to ionize the air (possibly

plasmgn%g?gdgrefdg ﬁ%ﬁ%ﬁ%i%ﬁé/ cnB) . Further, the system .

c By ivsiing the pgeiclesan dhevguine sathin aixd #6500 thel Rympetric capacitor with

stabiljze the plas y redugin | as. . .
clectrpgEReciSdETi g Bt Y R BE ADFS B ARy R erRy is inoreased
to theWdift 1R4tNR TR HdrGhISadn® RiPsHHCed. "EWE plasmp okt beh@slekdied and steered

y not contribute to the force in an])éésubst anti al

by elastryc anmfhpagnetiq fislisywhich pHews éie be sontollsd apdpprlisd- ar e
| d | I an._t . OH .
acgsteted DR HEREAR Ay 1R FRLR APEHE fifybiies @ grecter

numbefbt p&iti€iss tocduse £decgiaZ edllisiass aalfudthbieiodizbtsnmivithih thy same volume;

one Wth ordinary skill in the art provided the . .. h
and thgprsagicef ta daricles| i alsp dneented iR AS BERT RREIEY (rins goilisions. The
. experinent at i - Su( r P et es dt
inere B Sap Y B AP R SR 3R HRT BROFRRLY HePRYESS compared o
Figudizgcl osure general |y provides for increasing

efficiently the energy into the particles, throu

o Hsr a3 ORI ot B arvBitien B spltagettae glegtrodes for a

iven® d hiehGRARASd t@ots.t ThENERECVEIRGe is possible

glvenp+e§gﬁ) rrg:%gaﬁj? 1?%11{}#621' %ﬁg% atliicg\}el yﬁﬁar geo Sf or cl e. By1 e ) P
because thieUNprtIRdraquaendyciresher slechiemegietinenengy i appliad tathe paticles.

BT 2R ol B SRRSO g i phvsic
Jaws GRSV iRRFERARROYT kSackREAGB IRk tedOcUrfeRt. PODRS tyftals die saturation of
'east a partial plasma is produced. The plasna can be,

emissior of eleettan feom thstnseniee dectodeciniie beliryedrigietidg the emission of ions
ﬁomftfleell)%?tivemgéc%%dg laé Q45 by é)?angﬁe,cﬂ‘ﬁg E)[l&l()ln?e%oﬁ Uy BOBbLeBEEd in a vacuum

diode. Generally, the emission rate of electrons from the cathode governs a saturation of space-
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An increased plasma density and tenperature has a
doubl e benefit: it provides a greater nunber of
w@200bilcdses t o cause nol ecul ar col | i sions and fERET/H8I005/019246

ionization within the same vié and the energy of

the particles is also increased |npart|ng greater

energy during collisions. The increased capacity of
charge-fimitedt Gusient BEeh this PIRISHER date ip Amitsd ddhernyeristeatssien from a heated

r [ The._l

cathod’ T8y IR 3o i SleR ot S ek BB R e ot 2 cortain
appheﬂhen‘,ﬂag@des for a given net force and reducti on of

t hi gh | t ffect . .
B%ggqclﬁ}\{ t}g{gg%fu%tgn@tﬁgle elfb?&%qu%‘.l?l} 8§g eiptcrg}cllo 0] r(ana the ion density
Rl B he B3kt d
s B SOTREARCHE RN B0 09 i RO WL A9 bt i s
saturaltivm gi fifcee eduminbmti farnthephypioetiicl camcitorv ohsgethannthe first saturation
ration of s ace char Lmted urrent One t . .
menipged ECUE (PLERONTO IS IO P ef bt P BRSSP TrL Hlisions with the
parenp&g@éé r@tlegtrode, and is believed to include the
em ssion of ions fromthe positive el ectrode as well.
Fdelax aﬁpltélef tenplenginanene sererelaphepemenee ihab @ nlasma exhibits near the
0 t
sulfacgI guat %P turfg (r%bnm ﬁqgas%atltl % %llefgcgoo\?gﬂrli éiegﬂgdga 3u?é%§na ten(ils to shield out its

electr&ﬁﬁ?@t@ﬁﬁdﬂg ghdtiand tpslicdunrieahd sheedpet &if ﬁusemlslaingrblraﬁg& based on the
imted by thermonic em ssion froma heate

densityaabismperHnes b diesPlan. L Ifelashnesy %tm%ﬁ@e@m gailed the "Debye
lengtlgeeaﬁhthég 1&?&3%@%&%&2&&1&1%11 Hif§ fi%'ll@d AP e\é ér@gg-xot necessarily

second type uration 1s°t saturati
near thé¢ e@il) onthd €RBistoy sheutld” ﬁ)hmelregloniﬁaarltheywaﬂ wel I ) int he

pl sheat h regi on surroun the el e od
DT D ragt BRI St e oD S Sl Ffberature and
1nversfe93r8 BrtfUITRIE IsGui8 PGt df e FRSRA HQﬁ’sI"tyt %rféxﬁﬁble consider a rough
tion nmentioned, because the medi Um (such as air)

estimats dfdhisetth osihgrthe plnadamsithyt & OEHL § iperiiclesiteh cibie meter (“#/m>) and

e PRSP aFRAHES R ELE L0 nEEL G 0aaP b SO0 22 R e Do

lengtﬁ t(Sr ﬂﬁ&ﬁﬁ‘b‘é? o‘i’floﬁ GbuddRt WFehé iplasitdl fengRs@ure! fe@peﬂmx&a&e electrons, is
he el ectrode). Plasma tends to shield out it

mcreaéle@ mﬂxpumhap@me Atsidansity; preransipe o s Dekre dengtly orash@aﬁlﬁbwlmess should

e ofHRCT A Bolbel 18 M AROGRHESE 0, NBASPE Wipou chansin

tempérhiugd, thendhe shifiddapedf thi @e’bfzbléyigthl @RhEhn t}ﬁﬂdletsfﬁonblgjembserved
inside this plasma shielding is calledt

s pRéheeplagppshoglie dsalsia lgPt?ﬂl}élf giafienieia tp tg‘i dlﬁ@gencwra@ﬁﬁlemn and
ion V%ﬂ)ecﬁ iy E[?E sIhQ?chrﬁgét D Jnede ﬂé@%tlw@lellectrgﬁ Qﬁfgyﬁ’) keﬁyegttltfb excessive

proportronal to t e square Toot of t ctro
1ncorﬂi1ﬁg]&&fc&bnlsr encathd siheaxh resated qmrt(hp @otitivaalectrode hadsstqulapd the excessive
root of the p nS| t exa . con
inconyigg, @‘PPSesThlﬁﬁlﬁléﬁa"fg RS I sﬁtﬁan?m? iopanaerehey frp{ dgpsities inside
the shbaffE+15 particles per cubic nmeter ("#/n8") and the
Fectron tenperature of 10 KeV with the result
o R efemimg tbélgngeém)befoze GescribingrFigire 206 Bigure ey slpvisothe volt-ampere

charagtgbgtléqn gf %ﬁa&g{nglﬂ efg?‘i? % ic plgc];bet epsea Boss%'fa exﬁggﬁlo%t St e change in the
saturation that appears to occur from supplying the electromagnetic radiation to the asymmetric
capacitor. The current is not to scale correctly, as the actual electron current is much larger (such
as three orders of magnitude) than that of ions.

To generate the graph, a voltage applied to a probe (not shown) is varied and the current
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i ncreased wi thout changing its density, expansion of

t he Debye |l ength or sheath thickness should be
woeb®enysdr On the other hand, if the plasma dePGT/U§2005019246

i ncreased wi t hout changi ng tﬁgperature then the

shri nkage of the Debye Iengt or sheath thickness

colleqie Blthabrofs FamEntieiuoVE & HhaT ST BRgnE G0l Ehige. the probe potentil

for n&! £E4 E&Qerﬁr dnd 8B 4&hO %ﬂa‘shﬁ?o‘téﬂﬁﬁl S!&ﬁ%l@l()"gﬁf‘%ﬁ{tﬁﬂ QRrdRBistic can be
negative el ectrode te r epel excessi ve

madeitn ¢dlmasyginedtec tamugongde.t Eiellfsﬁmahmp@n‘etai‘éﬂame chedition just before the

ositive.electrode tends to. fepel the xcess \
voltafi Bl o SHFy G Gt A nauER'e SoTER Rerpigddy the system, the
folloxﬁfn@tlﬁ l1ﬁély Ig@ﬁlg' 0Mappéh. eALAeriRMaORAS, HicefuriefindfRald¥Since both the ion
sheat eferring to Figure 2D bef or e descri bi ng
and ef§ctran @uzents milcg@ﬂsg dbhisispgen by she/kihe O%H}gieqb@ractenstlc from V£ toward B

h I
o o RS SCAE A B TSI PRI B,y e o

voltagdqﬁdaclﬁéptaahé point ab&Ufe fmﬂﬂ’u@ludiﬂ)ﬂhyllﬁgati\l’éeelectrode becomes ~V{, the ion
el ectromagnetic radiation to the asymetric capacit

currerfrieaglips ritsngteady fge, 1o, iaswrenbsatartivy., Hys cpeds lfalled the “Bohm
»£ Cc

cunex%# ﬁ[lglésg%{?a(ﬂges)%a%?élaﬂﬁﬁ%lﬁg Qi Jfoﬁélg ﬁ{se tg g&ggﬁl‘? rs%{' 519:?%a%5dﬁf1§e the electron

curregtiaptill na:rmhigag eheaypihi thalt the pateptiadlvd ti{endsitblecaletirods is + Vi, assuming

that \\{./é-gl ﬁ? %6 ’%1(6:3 u%él?«%i} \épgi':q,lgee ?qtaglgqst% ﬁe%r&&ﬁqbcglpe ]eqtelglal of the positive

electﬂbﬁg b@&ﬁﬁ)& PR @Bh ad 1Jrar it %ﬁlﬁte‘é léfrfc@ Qﬁé eRBHoYRutrént reaches to its
he plasma potential. An anal ogy of

steadgz lsteacHeweedrj d tha appi@dmwditega [+ ﬁlﬁberasmﬁwdrto ¢he uglae ithas the potential

as the condit

drop E}Eﬁ‘gﬂ &SI%FP%@E% %) §1€£§3€6| hary t]% p?tﬁxétlagféafx&% J£<>C)1nOéx.llze atoms, then the

curreﬁtﬁih@reaéefs Byl zﬂﬁidﬁﬁ@' tIﬂ@@m'eScaMﬂotsed'ﬂh@lttth@ imyfvefients disclosed

the following is |ikely gtohagg At the
hereip,rpaintaP epriggeonds fie aclumg@%wn 3 katoe 016V ndecrpesing veléage beyond that
an. a This is seen by
point s FRNTS S PR PR BB etC ! P L0 378 o

t RomRRIBAttiwee diffeeitr eitenlﬂél obsfymﬁmtﬁtf dapavitodl gerfopmaiides with different
positive el ectrode. appl.ied vol t age reaches

apph@dovqlwéeigd.gwnf%& fog ﬁ@ I%%%?ﬁﬂﬁ alang P2 genayalt fajd 10V as case 2, can be

locatcfci 81? gﬁ Ode aﬁ?%%tlc\&uvet h@adeO i€ 1Hched ot 53%%_?%11&6%&1@1‘6 on the curve
state, I1.e., 1on current saturati

betweerE:lirtd CooctklpeditivhelccBodlé adcatrar goitt. éonilélwlﬁr@d)mﬂrdawurve between V{

and Bs%%artr Ig)%gerltg\faecggct{qﬁlgl t ou%{s]ﬁo%tgqe’sutﬂ?et Sélnﬁcggé$ %t |1egt from the point B but
£ fachiBge larger :
genet Sgg Iﬁft?(?géé Bcg S\‘f(;}fé?a%g{% et@ ?1%@1501&‘[’*‘{%% tSl;% %‘rénmﬁg t@l@gttk@de F;EQ ‘ac 1Vf€e larger forces
W(éemetlhes ppteded wmou&g@nméuct@esn tthe tshieradel mlectrommtcutrbat state, i.e.,
t he. tr ode becones

betwie g B foffpermbiR e eleshfe S S EnBSaP Fotr JF ths 1P Bopythe negative

electlo8EC 8 béIRved Shat bEREYioSizaidR, héRRMBY&Ta cdnibihdtfonaBelebetking UV, IR or
voltage is further i ncreased to the val ue that the

RF qropibar ickictigmapneties radatiane op| Qs tad sNeanolegWeyyraistsethe energy levels
sufﬁc&ﬂﬁ&e&? %at%o:ozlggogalho eengg(g%/ onk Qct) 'lé)an Ztﬁ %Jss{fﬁwetat%&ﬂ dl@l%m ‘lonization™)

s abr up

whick 3aBGEAd te Vplatthﬂ)@t folr hﬁuilma{tﬁmelﬁméﬂ%&ndal%l% arltheedamienway as similar
point D corresponds to a range from23 IcV to 30(&/
molepes iani1adgby Higbaydtagey obief iRk CHBENCIGHSS? ARSI eftgisgbelieved that

jonizatIS iRk dsdhe 8068h L SPRBLLAG BRI durrent, since it appears that ionization

should change the plasma density and change the plasma state inside the sheath. Now, looking
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Consi der two different exanple asymretric capacitor
performances with different applied voltages, 1
w@re@afiv#mdr for 30 KV as case 1 and 324 gr ans/ wedT/USI905/019246
110V as case 2, can be | ocat ?? on the V-1
characteristic curve. Case 2°7Ts |ocated at a point
_somewhere on the curve between Vf and C for the,
at thip s} ehayectaististbe igmertiop willjarisaseshadlsaraerdentiahdp as well as VI,
vg b : for . QG :
Therefit B AELAPRRY Yo Bt to (BF el PERRYER SR GhORRE g alues of the
saturabadt cugeener Bhd Bolsheutrentbeexgyenyed 4 ¢ to the point for the
positive ellectrode to achieve larger forces. Case 1 is
; lotate Kdi .2 point sonewhere on the saturated el ectron
Uvn)t:‘ugfzée state, i.e., between C and D for the positive
el ectrode and at the symetric point to the left for
wherd hg indgabackeroshe qilasothedenkity,i esisbaltdtmnechatdrath phibt gurface area of the
-ioni zation, heating, or a conbination thereof using )
probel i{ iy RobsmBm’ s congttngr Te e elepoomdpendraiurcadndtyon the igp mass. This

and, N2. | ecul raises.the energy | evels . . .
coun R 5 QB85 R S P PUB g e p ncnsiog

plasmahenkiep RAE elatGontiompdriReei M {siheval iHanthis Wakh tilel for the electron
ready the particles for mani pul ation by electrical

curreiflj el ds in the same way as simlar nol ecul es ionized by
high-voelt age. ICl C t
Ty 2, B g pIEIE s RRREY EIERRRT o BiBfneli of the presen

invenfpra egthcdlactgpendgnetid ediation ribudtrating teerestitiag pecacesed paticle density and

jonjzation shoul d change .the pl.asma densi.ty. and cha
VelocgﬁeTé@ yelogity dep%‘fefiS.ﬁ I% antipgre égteﬂ.?rgxb. 1z @Rﬁw o?g.ﬁl and/or IR
light {4 Gedfe \%ﬁl@[}é{bﬁlﬁ%ﬂ $id. DafttiVRasthd nF&ﬂie{r,ﬁUX‘éﬁn\'c}]kor IR light as a form of

i ncrease the plasma potential Vp as well . e ‘
electrFinegmftiorrediatitve couingwagi the tesnwshdeisigd sigoifichesly. i fphaddition to applying

This shift. M || increase the val.ues of e
clctrgiiegaelitantilfy B s Tle Ot FUREOR So G ol g gihpr methods o
heat t§d pldREQrdahlicd, the&ahRWfIhsHne e asfrBntd@ilisfutthier Rcledse. The plasma

~electron charge, Ais the surface area of the probe, K
heatirjgs cab be speaforined dedepeadently Heom splesnes denrsityt iBjsaseabyira, application of

and M.is the i . Thi [ i ndi . . . )
clctfpeeefiah 3 SR Brnt Mo R Y ABUEH SRcpORRERLE Sadiation soure
20A. | A@Faagecuddy, boticleasd dghshy asnense end playmaheatlgeah bemtilized by using

tenperature. It 1s believed_that thig, IS aJéso true far
multiplgreguerdieotomuioress 20F ur dn oe pRbadigieal gat SEPesi 3 04 can be a
. S . . e
snei TR, 8 AR, Sy IE SANMIGRIENL pRiGhDBRBLEEH poment )
impartdietorresitthl partclenby aassfel fpantchalged gerisles yis thechrodicoof tpss x velocity

The velocity js increased_by an increase in energy. .
(p=roy by T8 9l BOBBRT AR B AoVl RRGICS(ShP et Bt iging 3 as particles

Khych e L4 BartiPrRE 1 3h JFi A8 SWBhas Bk BSfeatdMumber £ t
164, \gﬁgi cl)gc} %%HZ gﬁatré%}sﬁ%{t@ o% m of é@éct r olrerltsignet i %&?aadi ;trﬁl gf} or greatet
mass eathin theregioe 28 hed pighsrmerpnBietty thsi tgmpératueincyease for greater velocity.

addition to applyjng electromagnetic radiation.froman .
ol et BiFa BT AUt 1 SHTRDA0 SoblarTa s s 6f piefi IS o use radio

frequ@i?ctyl lm? elé%trbﬁ@énétﬁQ‘a&lh@é{mhﬂh% 1ﬁé’lﬁbd_1,e;ﬁeretcﬁﬁ b¥ abh@al®f three different
thé saturated current will further increase. The

frequencysiangésetat anply: c i clsetrpie eYde st e atrapB i bower yaybyié diequency, and an
ion c%lgt%cr)rﬁi fr%&@e%icgly Al%‘fﬁ(ﬁ? %ﬁ}?rogé’h Ao WP MERAEMBE oPheutral beam injection into
the plasma. In this method, high-speed neutral particles are injected into plasma and these
energetic neutral particles become energetic (high speed) ions by losing electrons through

collisions with less energetic (low speed) ions, which in turn become low speed neutral particles
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el ectromagnetic radiation of a different frequency by
anot her el ectromagneti c radi ati on source 20CA
w@dwant#mgeous!l y, both plasma density increase BEMUS2005/019246

pl asma heating can be utiliz?g by using nultiple
frequencies from sources 20 I n one enbodi nment,
the sources 20, 2QA can be a si ngI e unit capabl e of

by repeidfingtihess weetrangl el lmmﬂmgﬂwevqsr regiires pidevignite sreate such a high-
T t [

spee 1?%1%3 ggr}?rg%érljn %Cl% 21% tu égqg{ﬁl{ : Ca] gg%?pg)k{eg }glﬁ d u(g ﬁle (ptﬁer hand the RF

heating ¥£ !th@ﬂnh)baﬁﬁaqu)lnethﬁfyeﬁﬁﬁQa mhadretronane i pomvér m@cfeemmﬂm to, for
to neutral particles (shown in Figure 3 as particles

examplpaa MGBWAYGEYE r om char ged particles 16 in Figure 2c
haﬁmp@}r% Gor gq‘%ﬁﬁ% HAERRS wf 0L t91r11918§o cegaskﬁltmutt l?lhd"seteg%rllal sources,
regi on 87an I'g Br ener gy due t emper at ur

it is reassrabketof etpegr that eomy eﬂeammg yf tliEhpa]aﬁnailcen :bevrkmalmternally by Ohmic

met hods to add ener | aspa. One of them i
heatiffo g eRDe D dETE Hrye ©1rBeE PBrREEEF o1 Al FopRver, Ohmic
heatiddbscolRk had effebFEac AR lﬂ%ngieﬁﬁfp@falnﬁe ihr8€Reé kint& BRNblasma resistivity
fTequency ranges to apply: an électron cyclotron
inverfalye gapendy onathleo\énepoxhgrb(pﬁ ds (ql@cqwgh @gmp@qxtdrqan Tlsyefore, it will be very

oY G e MOUNGEs SPREPIEI Sk Sy e sy

increds@b %ynﬁ‘ﬁsh Qdthodl ghers BREPlaNBY tchRl bePRlithef hege@y mAketiceebmpression,
into plasma and t hese energetic neutral particles

because dbisecxpaeed diat Guithiagrirong aaepnetio figldyip qrepedhip Bieetysieahat this point.
Sequérﬂ: ug%mgilﬁl tﬁ%%ﬂ?ln%eéllg nglregﬁ dg\?v&i%%gglg ﬁcgéltl% SREF A¥ficient method of
syﬁmmaﬁéh@#@@by receiving those electrons Thi s net hod,

however, requi a deV|ce to ate suc hi.gh speed . . .
il drashisPaRaR ot GRS f A i dRoto-tonization
p t , E n
comb‘?ﬁjeg lgg[ha@ﬁeé\%g%é) ;lﬁgls’e?%gg gh n’g’gdr?gt r%kﬁl@%% &g@élaﬂ/ 48 "dmbination with

1ncremg tlee plasinhaenergy afid rthextomp | velocey nanclr gowavdelctv@mperature using the

e R WS PO, B LR, P GEse i e e

force24P° tcf B@dtle)slg’ @uﬁ%@d‘ DYafker i Fl%k@Q@H:oﬁﬁﬁlééletodF@ﬁres 2B, 2A. ltis

I nt heat i ng and eat | ng conpressi on
behewhgiethmuniagwétqde cm @é@ucqathﬁ nmqtfve ferge be ﬁq:vem\ms,dm of magnitude.

R O G -

other! JAY&Y &8lh¢ ergedi® 0B abRemdiid da Fwtror of suppkeniealt @t medihm or in lieu of
temperature. Therefore, it will be very effective to

the m@éémanﬂé@(tl@drfét swtﬂn@e@tfémnr%law% @texmipke péenthe medigm is space or
other ﬁ)% lié\%e%z\tlté&slﬁéﬁgcg% S%li&}?é&?ra erﬁ/ﬁ?crcgegy T 1%%%11{;‘55!?19% used with the
advaﬁi@g’ﬂéf esstiap, inbgradar dft thleSatﬁmgﬂEteadlatvhgt 1educddeUaf or IR wavelength

strong magnetic field is_created in the syste
Comﬂi@ﬂh’tto ag@@g'],@ HedwgoB o1 85 Fingr Hhakato a(pqlgaéllogn@nc{%egwggg RF frequency
optmg];atp) Qo) rh%dﬁc%gn B6n ‘fi‘en}{ﬁé'ﬁ(tuf‘é‘ frlcfda 6 eff&% NG BEr, a C(t)rﬁbmatlon of gases

emat i | east one enbodi nent ,
coul(blbees.éym’ltuthdsn Ipbse roé asdede giy. snid/forthdrRpgphides suchrais vaporied mercury or
ned th RF heati ncr easi n
other RS Py B SR 61219 i R LGP REC DR AL CH G PP Charhg fected into a

Volulﬂle A5 BB Ayt Beﬁfa@ft&’f dheMdsoci ty and equi val ent
tenperature, "using the
Figure 3 is a schematic diagram of a motive force of neutral particles momenta
experiencing collisions with charged particles. This diagram illustrates the how the neutral

particles contribute to the net force with the capacitor. It illustrates the primary force derivation
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met hods outlined above will enhance the notive force

of the system The increase in the net force 26 (not
woooosasdse) is illustrated as |larger in Figure BCI/US2005/019246

conpared to Figures 2B, 2A t; is believed that such

met hods can enhance the notive force by several orders

of magnitude. In addition to a nedium having particles
as mopneninim transferefiens whanged pertislepd 6iin Sigupe 3Be?@tieBeutesd patticles 16A, 16B,

SEeS C be...orovi ded S .1 ] i t.ar
oc. S35ERaf a0 “FHEE TR b S PO oA B S st
ParticREerbH Gitls uppbweneatiatdcestr koo oargitifeotoXbujuneto Weenpward thrust.
~the nediumis space or other no or | ow partic|e rrejd]i%a.
Particlegrl 6ex &b PBLY hiyditz9geh VeRtoave din OB ylise t%%)@de b hlleyeet force SA
on th%?iysqrgl@ogl%ge of ié l%b&%lrl& @%&\E}g@e 2Nhe Akt Fh& ?A%&'%%@ond electrode 6 is

aving reduce ength conplexity to a
generaliyngdveartl aad tieneyulfant névh éorcl/onthd Rypinwdtoe Caarizat srthe vector sum of

P GG TL S0 0, T egteney ont m 22tion (S0 VO B9E g cn
physi%@??%lﬁéi&? R @cﬁﬁigﬁ%kﬁﬂ&‘ﬁéj B eSURP et @nd fbé]gjeﬁﬁﬁlﬁﬁssociated air

e gas. Still further, particles such
pumpingioriedizetterbelouged partickdsher particles useful to create

and i.ntajn. propul sive and other .forces.coul .
B P By SR D20 b LB H B powe, it of
steadyt BOREL. t Phe SRBINAICES pulst W Ele@rdiBaghet€ Reli@ioncapiliedtatheofarticles, the
a notive force of neutral particles nonenta . .
voltagsxapptied t itnlgast ehe pEiherrieciiotles. ehacge@ingtpr thareod. Seigral options exist
I agr.am il |u t A r .parti el
o el SRR, SN e PR el Bl s e v
energy | doushhpli®@s tHve axaimphr ynd evideut éiniitatibh,0 egsrinemen tudnmodeling of a
transfer fromcharged particl 6.in Figure 2B, 2C.to
standgd (SyBIMeAT EARAFHAY aoerd bes il FR sndy B8t P degonsteate no
; bt £ id PMtdon100 HN8ming with ~10
meas BT KEB3R SRYSRRBE LR fok I L0t e vt 10
pulse dazagion).negat i ve contribution to the upward thrust.
Particles . 16C with only.a horizontal vector ha n
cOMIOERT FRFHOR 5 1RO BE SUT95EATHR D1 PBF 08 DIGRE O Tipgectrodes by the
surfade! eRfuré ?%%s‘it?,d@r Gpenfngd PA&Viddd theflaWBUEH. dFott HRnRE, thOEGEace area on
7A on the second electrode 6 is generally upward and
an eldctrede emubd mateasedvbyf poeidingrorehinga Sy avah the slechpde i Adrangageously, the

s the vector.sum of forces .5A a 1A r t
openipgy (4 sgiocaf & Pop b ed ogasap ange i hE P BRI tan e and outof
the fiQA beRfecRNSEIE@todes.OpUl sion unit. Some additional force

may derive fromion jets and associated air pupping b

! s Y
r duithen tis @xidleenr gelter paeria Fesbe pipdda gpeithp clepliipden e Mmoréase force by
efficienc . l.i zed ' - ..
e s
and nbiteal Pasil st @B &irigopar tidesad/illoe @jdpdl icethe other barticles in the plasma.
particles, the voltage applied to at I.ea\s/]{g one of the led !
el et paEaetrip CapRcBHSAh ARIGRN t ATet e o IEISe VK &) SBfSTBFouPIed fo the
capacitdl of t# ?u&:[t QAYES LGty $6H ROWSTacitéiy ! BRAHRMEIanIR1sE in virtually
nore efficient; as It decreases the average energy _
any fbdsuecintingrwitlfeot limatip, i tohdnsave Genhanerds kst ingaeting particles into the

.experigents and. nodel jng of .a standard a toiC .
eogn S TSR 3BTRS 3820y 2, 2L SRS SUFIELY o e or st
that EIPN RN EorbO1d BB BP G G ehdro thaf cAobe emivhied ddedirected from
appl 1 ed power is pulsed (~100 Hz timng with -10 ns L.
the capacitor. Further, the present invention can apply to small items, including nano-sized items
and to relatively large items. Another use for the invention is to generate a flow of energy or

plasma directed outward from the apparatus.
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pul se duration). Another variation is to control the
surface area on one or nore of the electrodes by the
W@ 0baACtE0T ext ure, porosity, or openings provi dedI/UuS2005/019246

t her et hrough. For exanpl e, thg surface area on an

el ectrode can be increased by®provi di ng openings

t hrough the el ectrode. Advantageously, the openings

c 3n abkeaptqngresebqdimeniethe| aspmpstiee ¢apagissihes fow, idpnBcrpYige parts and

f RAr i i ot i al. . .

the eflfc ohh b AR S’ 4t M e BonckhE o Bl g5 found in typical
rotatiomd enpiaks parlubmguseiivd powaat Thd prestredhvadien using the atmospheric air,

i ncrease force by supplying a source of additiaqpal .
and/op g disereds mefhumc suth Ay Tbdroase: aémr@ean thmeAgiydp e place of
atmodpBBic 3RAnNEHE RhraPRIibh & S, @cﬁgiteﬂ@ %h&gsyg@h; 1nc!h§§ﬁgah'be solid state

e added to the other particles in the asma. T

with distlent@tooi enadeg aoitponemgnsifcingt ipompgsigartiohe nytened, flwd fuel control,

structure coupled to the capacitor or to direct . ener .
compm&t tf'l%nefsr n(ol%l.e &8&5&5'{ ec r elé?{éy rﬁ@rrb QP’F 6%11%%%/ switched to
catholi® ad hdddd] UW @Worf TREdotid sl libek dnsittMol d108Ks dnldThdedd, lafi solid state RF

_air, land, space (enhanced by injecting particles into =
emitterhe Tomgit van dp soahpllethfioseanyvedie Feginghitaerarimmedingim on a timeline
comlrhueglg%g e:vgi;% ??%%I\f vargfgi(lfl’;gal c!toétrﬁg%lyes%gr\%/ Idegrﬁ%ﬁsu ?%1%:) ha é)t%ge?%%yalent usually has
a sustah@ld fafinpeyelRkpaad echyasieo tuveat@ihihi@ndld eotdEaL hildén acceleration

. _Further, the present invention can apply to snall )

timeling signifiqanty denesy thearmoesll-eatipt syptenafrliismerisapigpereguire. Thus, the

asyming{rgzeca{pgaﬂﬁ'wi‘ﬁp Al e&End®d hérPﬁ ésnélgfbttilvg Fode8 ehPine can be termed a
generate a flow of epnergy or plasna direct od outward

“digithf’aamgirlee apparatus.|ln at | east one enbodi ment, the

a tric capacitor has few if novi n arts an

© TR e ye B LB A BT e SRYRTURS fvecifor 2 andfor he
electrbinabh&icCRRERE Pof 00A1 dbhdehetdl OtNdvidihg YRkAlity is to use chemical-to-

rotational engines producing notive power. Thée present
electrical @ntven nomisiagn. t [declattenbeisiues irshaiey amang/otirerst diigcgedls gowered by

medi um .such as hydrqgen, heliu r another nmediumin ...
hydrogRe PAGE" oFeLNH G T e e hR P GACHEr 461 el artificially
enhar®td dho@@ith@is: ahBrdensticans tedBified bip@hisink. (@hePRchBiiéh include solar
state with little to no anal og conponents, such as
powepstayed eneyay sichrasspdptersss, ¢antioded fustoncerisstoin, and other sources that can
.conmpressors, turbjne N0 rol Ny .
PS5BS ity PRSP AR CETL e LRl s
capackoP Hethe BMnanddisdlodeR hedin. dThd @t “fikgdlocetiart tik ngddirosti$ and includes

and | asers, and solid state RF emtters. Thrust can be . .
for exaspple he etpupfomitigyg SHHPYES, OF & SHUSHIALD 2eqtion: i HrelifseiHh direction or

L el . 1.t [ :
oL EATENSAAE ) AN S PR S,
hazrRrauskaprdittishanptingzatiye | yd amingreyn albes actamslished empirically.

m ni mum j dl e condi i@irson and. an acicel eration ti rIBI.i n? )
Anothgrgippraagh it 3 Uscon GEsmAnRRIGHER-a lFSIED GBS 1 guglgss of this system are
highl} SRUILETRRES %}?Jé}s RRAY §HEenetHdrod HanfAs YD) tatment of plasma is

tapacitor with the i nprovenents herein as a notive
apprdporteebamagsatbe tare dyelution w dlasm? diqgind ie' elegirpidagcomplicates the structure

Furt her, .the syst.em .can_ incl ud ortalle power for the :
of theagl)e;mtapfi &n%ggﬁﬁ% &‘1{:@111231 self5onsis eﬂgway. %mcque pfasma in t[hlS system is a
weakly ionized, partial plasma, a two-fluid or three-fluid MHD treatment may be useful to
predict performance. The kinetic treatment of plasma is probably not necessary for this issue,
because the velocity distributions of electrons and ions are believed to behave as a Maxwellian

distribution. However, this treatment can be useful in designing a more practical device in terms
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el ectromagneti c sources 20, 20A. One nethod of
providing portability is to use chem cal -toel ectri cal
w@owe11350nver si on. Such techni ques include, ane@myUS2005/019246
ot hers: fuel cells powered by _hydrogen, paraffin,
petrol eum and ot her fuels; pﬁgton capture or solar
anels; artificially enhanced photosynt hesis; and
of effyapRay, BRICRlp, ARFHe: ﬁ sHIcg Al eergy losse idue éxradiationsincluding blackbody,
' [ oSt or EQy - f..as .i
Bronf F{HR, 304 BN ire R R aRE ORI LG 1 s pgpme that the MED
treatrsantrcamsot phatictcan bprawiddeeda power supply froma fi xed
| ocation attached to a nobil e object using the
Exaq¥§§anetric capacitor in the manner disclosed herein.
Tha di9edm ohé X88oaREAL | Btrohi Hﬁﬁ:dragfaﬂéﬂl 1AM phBRnHIERcluding UV
for exanple the ground, a fi >%e structure, or ‘a
and/og IRYend R erergptambe deliwrai fntepentundd pEttei aspmatetric capacitor system.

elocity relative to asynmetri.c capacitor and an .
The clfcsinden bt o fleit R 60t ipgrint o5 ol G Ve material. One or
more HoeslisCdlétbde LB B Gt 10 Incdétde thYHoRI s6ARcORd the Bohm current. One or
acconpl i shed enpirical | é Anot her approach is to use a
morefsuehmas gnangtar giray el LEDs) eleatrenagnstigrialliptips sofrcehiase attached to
ocs YT el T AR PO B B4 o any combinatn
there@iftp e pigiit jrtidecRpseent the eletiidles (Dhtik a0RagfsoRk RO in the surrounding

around the el ectrodes conplicates the structure of_ the.
fieldschdhe Fletrogie) nediehsr clectiemasneiicgadiation spied wndigranigly emitter device

o oS . nthi is kLyioni zed,
wing S8 HRELBSSIAT LR, SRS, 18 JFRLHBRIAR 10 1o ot
magntireas witht varplebfeqsetylard preferedi cA premmorcivodthe Fhelf laser or LED
sy KPP L 521 120,01 PL oS, 5, L0l Mok BE RS2 et of e
s SHAGHERTRAIG ATRCHIS AL QBRI 1 B st et
plasnigeunifpafly. Ancodesérgially @V;&ﬂa’nlﬂ blSTzJTI’Em ihead48denilaser line with high energy

ternsof ,efficiency, u ale,, and c fQl , 3sin t he
femiog e Pta St St GO AT o s s B Rotys o loner wave
lengtiBIREB &tk WITE0 i ehft¥RUTaséry t6 3@bizk Ob pRQHat IBY stabilize, the term is
. mcro-instabilities in the plasma that ?he MHD
intendqdetet werit thah e telpiedy dengennvaye lengils laser eaglucexemprieeents the plasma

T L T —

from @iedgyice aseddao delvaed &doidet @ Beay tHeldiBroRhdihp @lasma uniformly, because
mretric capacitor system The el ectrodes can be at

as , ,
the 61eéé§19 paloton frsauergypard ion ayslnien fisAuaicheteperh atcthp viagnetic field
. B i . @, I a .
inen IR B o o Bl PR Y o S R Sl flpd flaton of he
DC carrentoerchafisascioniatian &@erfolmaancartnayig df ehkeddepd by variable output current
I el ectromagneti c radi ati on sources are attached to
voltagéycat i ons above the anode, between t he anode and
caihades ;sUNGBEmbie 1GaLRPHL oY cRBYdiRRAPNAL biﬂ’ﬁn‘h&ﬁl& %Qéacitor engine
to energize particles between the electrodes (that 1|
100. &fhel eagponsniv8istedr ae inrereliieexsuplaoyiaod mgthbirelivkitandn. t Bgher components

can b%gie}fo%ﬁ&gegi;)agge ];]olil‘rt %ﬁ%ﬁt% 21?&1%@&?13 gﬁtggwréﬁgbl%yglggqne 100 includes an
asymAegeddpacitor WD hindRdingneanotle QUB REY a chiho8®M4, as described above. One

enbodi nents, 10 | cWpul sed magnetrons with variable
or mofre SQMIEPFSE Avciropragnaticriadiatign é%&%@?@iaalbe gpdd torsowheradiation of one or

morel\ﬁf'\feﬁen%{hsl‘t%[)particles in a volume in proximity to the electrodes, also as described

above. For example and without limitation, the electromagnetic radiation source 120 can include
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array and RF device may be used. Advantageously, the
nmet hod of attachnent of the el ectromagnetic radiation
WEoWhaes0t o the asymetric capacitor all ows thRCHUS2008619246

to treat the plasm uniforn1% A commercially

avail abl e | aser uses the 2482fm I aser line with hi gh

energy fentosecond pulses to ionize air (possibly on
< phtae arasr 61U iR gl mmeidad 95 nscas morco w, Einias and without
11m1ta§1tog,o el&%io'%a %[‘fc 1a%l§at1%n sgglc TZQnJafla}Pﬁgd? an gource such as can be

(w4 i ze

providéd W&@oﬁlﬁof@&ﬂignfehams tTheﬁ dqpkidyl gepbitddangs Ithlwa&“ﬁce can be varied in
| ength | aser reduces or prevents the plasma from

orderrte theplathe Aupgundisg IPﬁaStlﬁr‘éu@the bEeA® éltq lactym méotrqshﬁequency and
f [ [

o oL SUNF 5ol LLRBIPDENOE061S Ol SABAS) 8190 vt o in e

systerpl aéallbawaﬂhlfp(p)iy‘rﬂ 18 chebacamlddne thd eghimetric yapaitoomlO to provide power

frequen a clotron f ency depend qn the
to at lggi dae pEL ot e IOy R AP ] o5y SHUFHE PO VY pply capable
of deh%ﬁ%fﬂeyen\éﬁg}} ?(ﬁtﬂenaﬂoH@ a2 Safivde VepRf \ﬁ@rn%ﬂ Y119BaPhlso provide

current enhances ionization. er f or mance t uni ng
energlystoegrivagic i pf Vizer ﬁlamcenag;mepmacb@tmemmWI 12é)gé22F| Aligreatively, the

powehgwﬂlrgtc%r? & (rl:rat Cl]e 111} ﬁﬁlvg%bégg%\%eﬁ a0 tlae Iﬁdé‘{l%%f‘l elements.
A sof@c€ 1merd pﬁn@d@s’fﬁﬂuﬂby c@ﬂﬁie&\ﬁtd Itlialisylﬂﬂiﬂthatchpa[bnoﬂtdﬂ @fovide particles in
conmponents can be substituted, added, or subtracted
additionde @ﬂftw&ﬁs 111ﬁh‘§m¢é¥aalp Whlhlét@r@ugﬁ@ orSERtEseY igdisy afipuch particles. For
cit C n
exam@f’ey sk de 8a"i11p9e ézgéllp}%geél %é% %}ﬁ’iﬂﬁ%] elacgrpa n%?rggé (ngéxrfl@é] GorPa supply of
pmﬂwﬁselectronagnetlc radiation 120, 122 can be used to

provi de_ radi ation of one or_nore wavel engths to
P dREHTE] 5515 seheptigndagRmpP R i G E PN T € tqnsof‘é%bodlment of a
r
il 2B SRR IO, BT Bty o 1
havingain annd4 Umamqﬁmetthnﬁed 1400m ore @ﬁbcbslkvmont iR dnbddhcan be made from one or

pr.ovi ded b r nore | a s. Simlarly and t.hout
moref b SRTEH OHGLY b Gikig VS Talii HMEE Lo Mo gathode, which
genel‘éﬁ? Ha86! 1%11%%1 il SO GRithctd GihiBSios ahe RAIRIOVIIEQAN BE made from a
ne or nore magnetrons. The frequency generated from
hlghly posoud geliatiecly dnclh elweniredliskn Bredeveltod poecsitytifdetermined based on the

i 255 S B R By BRI b B SURE B su o
stabilgg. t TBe BREREAd §u1ﬁio@§ @aﬂl mieedbiteﬂywﬁ]‘ﬂch tnlategial BheNad byide film or other
varies in the system A power supply 118 can be
coatingigpfuethenigcretse REEIPIAEICEI ¢ capacitor 110 to provi de
po&g elec%gtglta%ﬁeetﬁs adﬁﬁgn Osom{c@ ellz%l glg%l\lé ?éjgﬁlgspﬁ-f;kﬁ‘cgﬁgﬁéevme can be any
sultalﬂeﬂzh%ﬁ of Bﬂlet ldevied dé]@%}eﬁng thé eecplnedi evaxnldngtht thable parfiokes that are to be
power su 118 can al so rOV|de e

ionizffbr B H@ﬁéql%% PF%%H%J@WeWPYP SR OS g‘ﬂfﬁﬂgl%%ﬂilﬁeﬂon in the UV and
IR ra?l%gsudﬁl qué ahhy ?4 %% yal BE1EOWERH fSUBPLYd fé%‘@ﬂﬁﬁ cﬁ%'qﬁélpcl) €98 nm for Ny.

ts capa Ie 0 |ver|ng t he power
An eleottbmigheic miliatiemtssurca 182usuch 4626 BF h@ahmg db*ese can dep be used, as
ed to the asymmetric capacitor to provide
BY%s in addition to particles in the media in
Wi rthel, e @R 9 JPE rARBIGAS 54 Ofn B pdsitRue®@in S14xBund the area to be ionized.
particl’es. For exanple, the source can be a conpressed
The wyélsctossl dandeercase the hEciecnoa e desvidssics ondier Ripksajingflevice by more

uniformly photo-ionizing molecules and heating the plasma and by redirecting the energy

descrC 2 tallb

otherwise dissipated away from the fields of the capacitor. Generally, one or more supports
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particles. Figure 5a is a schematic diagram of a cross
sectional view of one enbodi nent of a system using the
W@200airetsnT ¢ capaci tor. The engi ne 100 i ncl udesP@mUS2005/019246

asynmetric capacitor 110 having an anode 112 and a
cat hode 114. In one enbodi rre%, t he anode can be nade
fromone or nore highly porous relatively thin disks,

116a, bl &l eld c.0k 164 Wélssguppwmﬂm apdeocatlmslec eptleeiges, onane gombination thereof,
ene

i RS L1580 S Do g s,

such £O0EPWSIe! @ké eBY Thd efigiat UODNesm Hirthk: bd hwupledeb ®flarger structure,
orosity is determ ned based on the Ijimt of

descng drlnniom dlo fheititagy the posrlinghencsgrdpamengiap supnegts 106 can be used.
ro h Siely i
R T g R
radiatllasﬁtseﬁtcaHZS uslchas a:)]mmien fLIHD), electpdrhammetio addiatpnt swurce 122 (such as an

further increase nce. An electr netic
R squilapt a7 SODPEBIDDOhTEtn bl SsTRccol 0 B divpgled directy or
1nd1re§tﬁ;ntobt‘ﬁe %5‘}%/1 %H{rfca& &1!0?31 €6 td){)lo%cﬁesﬁ ﬁil%\ﬁ'eﬁﬁl ge 1‘11¥1§1ry' ﬂbgncles (such as
requl wavel engt h he par icles tha

in spdae) totliezeapaciFor Sue for pmlbunjeeson mmiw 526A \mad/@t éagB h@n direct the
be wi thout

i ati.on in.

particg dfpra Partis SR B SqUer (B FURE b POTO3eARA g glectrodes 1©
provide @R e@ﬂ%'n’ub@e& tlélmuflj%udﬂ . A powet &ﬁidlhﬁfmgrb@hlbé provided from a

radi ati on source such as an RF heating devic
fixed bgation $04. bélﬁgg@gvelasthg doper paplyp by ean ]:z@ptmgpbled}q)@feb gupply that is
self-c m%%lge% glgcioegﬁc%nfc’ oig'%%x%ﬁ?ocg go?t gp%gggoﬁﬁél]tﬁfg{ é%hglf e Cefurbishing
or recBirbing ALY peffotrh&l. | aser devi ce and/or RF heating

device by nore uniformy @hot o-i oni zi ng nol . ecul es gnfl

h&igurn §Biine iR vevrschametisp! hscpRadiingry shpwn dhkieyye SA. In at least one

i &

embo@ tggeg% § gngdéeﬁ fﬁfc?& tﬁ%\’gée(thg{ié’ ?rioélr gleg}%ppg?rt%sl‘g%%aﬂq%ﬁlg%e one or more
openidds6t36 lédemtd incmm:)’dnetexﬁhmalmcmailea of dlichpattgular electrode or electrodes

reflectors, or any conbination thereo

havingthe-epqnjngsr Tt mpp@gg? ¢t by SLRIeCt dmapa é?fﬁﬁg T ?{%% VRgeX ring or other
patterﬁéj WP LRk O 1Rl Qi@i"cleﬁW hed P&hﬂ&%sfofdécéﬂﬂl@% %a%HQf" The @@enmgs 136 can

gl ne case . The engine I00 can further be coupl ed
allowtmx ar bmexgmledmtm u?dtlclt the @d@dcm adodredppratesTty pass ithriongh ehe electrodes

Cou e eng orts 106
oo GO GE5pP TESeE Ry OB R R g provice
great %@ﬁm&ﬁ}yheql?e dnbfhe ®loeCt romagnetic radiation source 120
such as a laser or LED), electromagnetic radiation

sd?u:gure 612 ch(egmtlh déssgram oRegunyres B)de forene exempiaigemgadiment. The
powep, FURPE H%’C]te aeﬂ{cg& | ﬁ%\?eo WS Be uged Poagﬁ'gg@ O(Weqlt§ gh%.j hgﬁrﬁhéﬁﬁc capacitor

asyrmetrl C ca or 1

throuft QVfifke p%mplsaﬁﬁpt@lmm 1p0,i spRtificpidy té che anddeuaitl aa;thoate referenced
Space) to the capacitor. One or nore. inj ecMon no b
abovey 2 Bttt Heytati o 1e £XCAPIABE PVatipge 195EY iscatiout 4 pptts (W) OF greater but

such gﬁpéé (?A é%gfe?eag%‘%g C}Et%l}ﬁﬂot%%fmﬁ@ rfd}frﬁh@e ok tl’{@éﬁéﬁﬁ’lc application. A

vveen es’to vi de uni form and
secorﬂqﬁivma stygdy paitiondl3e campeatddon prévipopewerdo tlculiaser ie2ice an LED array,

rovided froma fixed |ocation 104. Alte Ivel .
referepped ool SHHBRD. 016 CLGTPIBG S0 HB 8 POE 0TI gF eater. A third
powe} Igﬁf)plkfsportlon 134 can be used to supply power to the RF heating device, referenced
above. One exemplary power range can be about 1500 W or greater for this embodiment. The
power supply portions can be formed as a unitary power supply or as multiple power supplies.

Naturally, other embodiments can have different power budgets and this embodiment is only
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sel f-cont ai ned i ndependent of a fixed l|ocation for at
| east sone tine period before refurbishing or
w0 e@batxfdng can be perfornmed. Figure 5B is a tPQI/USIN5/019246
schematic of the enbodi mrent shown in Figure 5A. In at
| east one enbodi ment, the andde 112 and/or the cathode
114 of the engine 100 can include one or nore openings
illustraée.i n order to increase the exit surface area of the
particul ar el ect.,rode or el ectrodes havi the . .
b b e SGioR g Shudh R b P EEls B o Mmeteig capeor so that
motivefBrtk €rotn VIR 4s§¥idti@ c@¥acRbN&h Hatitie b RBrusOtoefb aftGQuleheThe structure
efficiency and resulting force of the capacitor. The )
can SEnpeHi sayPrIcsb aarer ahqreneiaps Grothar Aiwingneigprisme, aueithas items of interest,
. C or ., s erates to pass through the
heremeﬁrtgg@g'ge&{e{{sedi ﬂ?gl%f“ﬁg regi on beltovveen t he gnode, cat hode,
OIFijant ITA The stlenigirsetspetti feaciewasfesnecanbglimehnilelf an unmanned aerial
. greater efficiency to the engine _100. Figure 6 is i
vehicle(Kqak i ]glgall'ea793 @ shemglc E%\,og?w T él@f:eqmlfqﬁmglﬁé)f Figure 7A. Figure 7C
. . . y n . .
s 2 e SR EE T Pl BEEIERPTRY RE° el Sy e escribed in
conjusetpacivitbreachrasbgh @hé iUASY Powercludeppl yampeorltse oswupBd, to one or more

specifically to t ode and cat hod ref exrenced .
asymB bR SHEES 1k S DS On SLRe RS ) ik Ehge Iesifgeribed above
with drSarRRBULatZRR, Y&t bife dVMhoR cl&tRB{BhetRiiadRUBH sH@CHELHCRAB one or more
be scal ed appropriately to optim ze performance for
photonremipredévides (sl asdaﬁeir:@mndAleg@@d@]ﬂgﬁgv@rrsog@mﬂnybmatlon thereof. The
portio 32 _can used r.ovi de power. te. .t he laser
uav Gl BB it PRgHSRG L7, RUBCRa DRIy bt Pt o3 et least one
embo@H&IHR) fdwerRAWee SipUed its tROAY 806udl Dphogeeadtuit W2, which can be
t hird power supply portion 134 can he used to supply
couplpdifei 11Ot MEVIRF SHIAY Py a3 geund leyera il Tisdecationd 04. In some
g .
cmbof TR, B ARISI 19826 5 ROBUL SO, OFRELAY o ncudes
sensof01 5% d 080 actuihinadyte powes, ekigpphygmticasndrdath icpptarepfongrocessing and
. .supplies. Naturally, other enbodi nents can have
dlspl%i’l-ff_er ent power budgets and this embodinent is
o%&oahﬂagé&{sgﬁ %ﬂé%A@hﬁOdéa%Cﬂlaﬁ&g Br8 OWidRS alti®fuef more or less engines
structure t e coupled to the asymmetric capacitor so
can bt hadd. & hechieg engimes essist onprovidiresplanse conteolcsysh@s poeh, calh, and perhaps

gﬁ vmeva thrust to the structure. The structure can
yaw, 1%ﬁ equi pment, one or nore persons or other living

OrHRN R Btag®bf AHeMEAV LRNBMLET itdnid f50GEd bPeRebiRe 060 sythe relatively
termed "payload."” Figure 7A is a schematic per sEept ive
low sdoasticf elosteoreranetic.mamd/onfadan wnssessAden signabire.yehis| fature can be

) . Figure 7B is.a schematic top view of the
paﬂlo&%ﬁﬁg)&sﬁﬂw%T&Fltﬁlgvﬁﬁlg?empd ffllr%m e 7Cis a schematic side
Vireau@fly ! diBeremsdient cafld mdiuetmdited BbGalfdr @usesl Weivet vehicles, and

be described in conjunction with each other. The UAVY . .
guidedsmhickrst adwell gs prhiwreofigherdisms @ulapd, iorms W sea, or in the air, or in
as G or.. i.n . [
oSS SHPAEL L RGO A0 (500 BB Al wed o
propudsionle The aieaten canalsopenaiste riiew ef endrpy waghstiaclirected outward from
radi at i i)n sour cecrc, suctl as pne or nore
no bodiment, th

the apparatus. ne em 1t, the engine has no moving parts and can reduce total cost of
ownership including acquisition and maintenance costs.

In at least one embodiment, some exemplary design characteristics are variable and
extensive range; variable speed and high speed capability; low acoustic, electro-magnetic and

RCS signature; variable pulsed power supply, in the range of about 120~160+ VDC or VAC,
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photon emtter devices (such as |asers) and heating
devi ces or sone conbi nation thereof. The UAV al so
WO p@batE87 var i ous el ectronics 154 suitabl e f orP€DOS200$/019246
of the UAV. In at |east one g odi ment, power can be
supplied to the UAV t hrough power conduit 102, which
can be coupled to a renpte power supply such as on
Lo~Krtodna2itebWi apd lowrapintengees duscte fegn ifl @2y moningopasts with some light

. [ ower. supply 118 can be provided on
]nmnﬁﬁ%%%&gﬂg%ggk$Eﬁ?ﬁg%ﬁiwialso i ncl udes sensors 156, 103
taF igmmﬁﬁ%ris%ﬂoﬁeﬁmﬁgperslﬁcﬁgé Zl@W&flgiT&E ie%m(lj)oaiﬂ%bn@ of éinllann%c}] aerial vehicle
re. for_processing and displ ay. vant ageously the
(MA{&%@S&%&%&S&%P SREPHP dOT HgPRe SPRAISHT abFiguesr 8A. The figures
will BRI iﬂ%l%nﬁﬁ@ti&?wi{ﬁ %ﬁch é-ﬁl}&ht TILRLRR E‘Jﬂpfﬁg‘f ?g ﬁéaef(]it das' d'ground hover

provi di ng planar control, ch as pitc
vehicteer ManesMydiv,170f genhiallpAvclu@sea dhnant A2)ea ofibfidnee WAY, anblone or more

. ot it owered by the engine 100 is the .
enginy 190 ch ST (PSRl RO HEnE E0H i gr Ot faimeat i reepsraby shaped and
sized CfoP Bic D€ @idr® PembaIaTHE 8rgohbintesf @AARF ak®mh Beleast one embodiment can
particularly useful for certain vehicles and craft.

resenppe @hadiropaft dtighdr seatrb ddie nathireme ol ddisi foeed @f el elements and is

coupB8h s Ay 079U 5500tk TR B GhEmore ngines

100 colipled @@ thedVIAWN 1T ETIRY Engiifds cafl bs PakBted b Qalhi®S&ations, such as below
i nvention creates a unjversal notive force system

or abgypdhaffamadéd Fort Br BlslRiago fLerohREVIcHy efit Some cambasliments, a higher
clevafSHEEF R0 aul LONCELR 01 L ARE (S AT B o

nAltimuighghpanibeand cngines edn cery, cddabntegiuslgf malpds shgipes 100 can
A | [ i.Siti i nt | t
prov1lf1€§%s;ilt?<lbt%g cgrﬁ:g)g Iéci?rl %WAQQE%Q Ig(g‘rnl.g;sggi]:,ee ggg(g’ '%ent, nheaengines 100 can tilt
in on& BRLARL 8kdsSkiafie & fiec\sbiARL ¢ 72Rd sﬁ%ﬁ}f AN &y R MMBst vectors. Such tilt
vari abl e speed and hi gh speed capability; Vow
lebQGQMSRimﬁmewauﬂro-nagnetic and RCS signature; variable
{J/ Se(e)lgos@}%(\ﬁ?lg c%ﬂ%@ l_{g%% blegcg)t_}_ltc] %}éo? nﬁgaﬁgvﬁ%ﬁj yéélgﬁggg%mgﬁon thereof.
For ekdmpleVe tontiMyr 0/ isich R34 8 yMick? 3R FRovid IMbndFRbREEN 3G Ess pitch and
to the nodes due to erosion. Figurée 8Ais a schemitic
roll cpetrelp et cpwteolier dVi8 efn prwidentrod condrel and be aptaated dyaerdpstator’s feet on

the M(;Witl%b.e Tﬁn;%/l(? tr(giZa s caf'fli ig?lége ﬁl%sli}g%esaﬁrizce?ei%g?}ﬂgg, {ﬁﬁﬁﬁgf,bc‘éh{%‘i wires, and

he e Iment” o ur e

other @68 pobhdfslas Woaldrjellawinmoo thbdehwitiaerlimirnekill ihhge MAVY Fagther, the MAV
al so be used as a_giround hover vehicle. The MAV 170

170 cgerigelads § moMer gerisolier o e contpol the paprr drtheiqug, onpmgre engines 100.
Furth@) SoRtol B fe RIAVNED K ecﬁ{f‘éf'ﬂlle%gedt ngl{%eéﬁoé@oégs 1 other stability control
e generally

appropriate controls. ame 1
systerehlaped and sized for one or nore persons. The

er.gononi cs, can vary, a in_at | east one enbodi nent can
¢ S aioBee S EmedRae MY T gt Hopn@eBidb i sevavacige 182. The
recov%ﬂir oAk ein & LYFld Al L RERRES, ARGhd SafEQU B teféo?gb? persons on the

rame 172. The subframe 174 c¢an provi dée support
MAVt he one or nore engi nes

Various basics of the invention have been explained herein. The various techniques and
devices disclosed represent a portion of that which those skilled in the art of plasma physics
would readily understand from the teachings of this application. Details for the implementation
thereof can be added by those with ordinary skill in the art. The accompanying figures may

contain additional information not specifically discussed in the text and such information may be
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100 coupled to the MAV 170. The engi nes can be nounted
at various el evations, such as bel ow or above the
w0 e@ae15502 or at an el evation therebetween. | nPGDOBE2005/019246
enbodi nents, a higher elevatlgn may provi de greater
stability by having a | ower éenter of gravity of the
payl oad. Al though the nunber of engines can vary,
descfdf@dahlt adatsusippligaiion; pithowngdding newoswbigst gn@ﬁdldeAddltlonally, various
east
comtficht b BRI of R olelfpoY ebfRiaiof Bl e Gl presented. an
can baxlese t’o&i;ﬁﬁqhmepélﬁortﬂmﬁccsmtﬁ spacific hgdlidadosuppl y a variety

of _thrust vectors cht|It can be automatic or . .
meigalerm TFI%“PE &b t?%’ﬂ? ng.c $R¢ Like RS e usfgroadly herein and can include
[ y i ' t s : .

oy UG SO TR i SR 1844 IGEEL, (b i
therejm duindiegptharan @otheraih,, ceumhniasgting, tor hotherviseo hd;sociatlng, for example,

cont roller. 178 can. provi.de yaw co .
mectRARE e BTRY e TP ieBLY. BHCNQONRVIIETY VWG intermediate
eleméiﬁ@ toh@ bl giose ?@Bes' JTGhdtelrd f@)get'ﬁ&cﬁﬁ%ﬁ)fuﬁﬁe@ Ghd1 QL 1ﬁ%grallg forming one

ling, control wres, ot her conponents as woul

functmakmgmheqwlthn@@berw th ordinary skill i n the art.

1;@ t%{lioug ré%eaw/eﬁgi?bedcl"f‘enelllnc%i l’b%ecoam‘t% IF Gifn otthélo lstﬁ%s can occur in a

0O Co nore

variefyOsT. sequsht&xeiinle 3 st Wlse @faecﬁf@llM@MuﬂeﬁQvﬂﬁfhs b@p@ ugﬂ'ﬁ@ﬁﬁ&lmeated with
[ gyroscopes or other stability control systens.

usi
the sipiedgie EWUBE R stepstopl ARt KDL Sepsi Ailessdhecontext requires
(6] r n T h 1 " n
other@v?s% ﬁ%e%g% gér?c B}%Eg ng{gg) 921595% Pé: Mgs‘?goﬁle omr risﬁ% should be
undelfseroslcm Smply thhandiBdion \»’ﬁat kust thasted etdmddter stepentgreup of elements or

have be pl ai_ ned, her The v i ous_techni ques and
steps (g GIupE fai.tss ﬁ}%%)é:dal}de B%@ rﬁxclavswarq B otpes glgmegi pg giep or group of

elemdiio i}}@'dr ggﬁvhrén{sfaﬁaé&t of plasma physics would
r eadi rstand fromthe teachings of this
appirihegtangnlocDatuts lte Whaeh telieenasph eumintiatth&) npplh:eﬁ@mfor this patent as

can. be .added b hose wi th .ordinar the .a
well $h & EEB T £F g bt hdy el Ahavieh Bisapopifion are hereby
incorbOYaRH B lefitet@l IIRR6ICL t6ahé ¥xtEhiS@Mmenests night e E%ldeAAdinconsistent
such information may bedescribed in a I ater
with ﬁpmartemémg@ﬁ this tnhmtlolagmlhﬁatg@wltgm epressht nagto be considered as made
b thAddllt [ IOE@I 'y, various conbinations and pernutations of
Y e APPUSPR It s or applications can be created and

Preseingdiireilidnscath be“dpNeEbbtorapidh, 2 engla,r”f“@pwafm@“ddm\:vard ” and
a speciftic application. The term "coup

other~ cats%ebwn@ld OréFﬁ“é’at}OinR are sribesy kereiadar Bhaaaquryreff‘é%eﬁo dhg figures and
r

are ngtlatﬁ gi% %gﬁlﬂg% %fa‘flqﬁé ga?ﬁ%gge:éféc% or Q%f%??)g gﬁar of iz Héx}n%;or system The device or
systemnagy bé mgdtilhemeitber aSﬁmmcngna dmdroexentaﬂonst her e| n

comuni cating, or otherw se associating, for exarrpl e,

mechani cal |y, magnetically, electrically, chemcally,

directly or indirectly with internedi ate el enents, one

or nore pieces of nenbers together and can further

include integrally form ng one functional nenber with

anot her .



The various steps described herein can be conbi ned
Wi th other steps, can occur in a variety of sequences

wa0ed 550t herwi se specifically limted, vari ouBCHUSE5/019246

can be interlineated with the stated steps, and the
stated steps can be split i ntd mul ti ple steps. Unl ess
t he cont ext requires ot herw se, the word "conprise" or

REFEREN&HESONs such as conprises or "conprising", should

1.

08 HUSEL SRR VIR R 5480 0 Bl Ll or st

OPhﬁﬂ&MV@E&ﬁbSAﬁﬂﬁﬂﬁQf and not the exclusion of any
ot her el enent or step or group of elenments or steps or

e§tainAVdhan B.heeevtkingtigtraprlsiogn e &H%%W%A’f%"wf» dhyrdue
t hi tent
SR Eh el Gy ok b PR 2000 | oy Sof ™

r ghedenTeands B.etdBazh) Ghne, Bppt be akilpnaeric@aelifor, Army Research
|ncorporated b refer nce However, to the extent

LabaatoRy.eRie %FéQ@ fAsi dered inconsistent with the
p%taﬁ@ér' Tﬂorﬁés 15 Nind By @Mds dﬁor%l?' oh aﬁgﬁ}ﬁ%ﬁks(@fa%lto; Army Research
expressly not to be cdonsidered as nade
ajppboratony, Mdarch AD8DH, any directions such as top,

"bott o t," "right," ™ ot d " .
ot RlEh, SHePeGe HHOTkAE NP EH T P Qe AL b Lhe FRFEfeid Plasma
f gnvﬁbﬁﬁzéﬁt%f LBl erans&e 1RehbB, Uhisefsas ofMlcldben, I A Conference,

e limting of the actual device or systemor use of
tﬂemﬂE%ch or system The device or system nmay be used

LA, aunper .o tigns an e :

) Loy BERg S oG P 0 pABUTPhFH, AR e Clors or
B'ﬁgﬂlﬁvﬁr@lédh REfcacdh @it de@&WHS@SQR—E@Q@lB?) 1Bphistitute for
200 2. Stein, WIlliamB., Electrokinetic Propul sion:

TiSeientfir RewardaOgiaben200®ur due Uni versity, Energy
Conversion Lab, Septenber 5, 2000. 3. Bahder, Thonas
B. and Bazi, Chris, Force on an Asynmmetric Capacitor,
Arny Research Laboratory, Septenber 27, 2002. 4.
Bahder, Thomas B. and Bazi, Chris, Force on an
Asymmetric Capacitor, Arny Research Laboratory, March
2003. 5. Bilen, Sven, G, Donobnkos, Mathew T., and
Gllinore, Alec D., The Far-Field Plasma Environnment
of a Hol |l ow Cat hode Assenbly, University of M chigan
Al AA Conference, June 1999. 6. Canning, Francis X,
Mel cher, Cory, and Wnet, Edwi n, Asynmetrica

Capaci torsfor Propul sion, & enn Research Center of
NASA ( NASA/ CR- 2004-213312), Institute for Scientific
Research, Cctober, 2004. CLAIMS: 1. A nethod of
providing a force with an asymmetric capacitor,
conpri si ng:
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a. applying electromagnetic radiation to particles in
a nedia in proximty to an asymmetric capacitor having
w@rookessd7 t wo el ectrodes of different surface BCEHS2085019246

separated by a distance; and_b. applying voltage to at

| east one of the el ectrodes t® generate a net force

wWth the asymetric capacitor. 2. The nmethod of claim
CLAIMSWner ein applying the eI ectromagnetic radi ati on to

tg‘r E@‘Pé %I es on| es att east a.porti ontoo

PPEPEst B frige BibapARypldets capct ﬁ'e“tOHBO&lS%‘#

Claa| m Zp Mﬁl%r &bﬁl&ﬂ@nﬁh@ Gadifterete phitionrBgned infedia in proximity to an

radi at i on to the particles creates_a plasma between
asymmpigiceppasiton Hewng 2t legn dwanslagbedasfof differantzuriacg agey and separated by a

i sing stabilizing the plasma with a | onger

dls’tan%gr%)lidengt h el ectronmagnetic radiation than a wavel ength

used t apglyiat eltabe tohtasas ond of THeeelemtodesltcofenetaad andt force with the

wher ei n applying the electromagnetic radiation to the
asymIBgHicicapEdiof-ncr eases a particle density for a given
2. Ve qf‘feﬂh@d Bk ?Elﬂ? I %{ege)fm gélyﬁlgctﬁmélé&?rbfnggl étﬂ&%@@ﬁon @ the particles

The nethod o aim 1 ein applying tThe voltage
iomzasmrrmastsaqmrﬁqnpbg/ﬂm@alaucles\hememItltaa@@:tmdes he capacitor

hlngep[g‘%f Sgﬁ‘{? %tréélﬁ aéﬁgllﬁagte © \%ﬁ%f) §%1!§l§{}ﬁt{0%8@@8?% fo the particles
creat&la‘iﬁés[rﬁwgéﬂ the ERBI:&ddson for a given net thrust

force. 7. The nethod of claim1, wherein applying th
4.  elllact mothagnef ictaimadi diitlay @@nmansww&dpm% rtget Mesma with longer

wove S SRR SeB b PR Bl P PRLR

5. ofrnelpéiivd of Whehel, Wvlwﬁeﬂh vbplgirdehie elabrapigiattiation to the particles
radi ati on conprises_applying ultraviolet radiat.ion,
incredsps ¢ paréiglerdensit 05 a SR VAlERBIDRETIAGREIZ Pl fom g natgnghereof.
6. gﬁ&g?gegﬁcgd ﬁiL @51% ?a dﬁ\é}?ﬁfahﬁleﬂ%zé ¥gggaé§gg)lmﬁnﬁas atqﬁ)éymg a lower voltage
to the adpaiton I'W1ﬁi tle tleempamytit hadiatienbggsed: tvetheaparticles sotmpared to an -
phot on em ss 10. The .met hod claim1, further
apph%‘f?é‘iag%w&% i ElsErirg ot B caaRST E) cbreil EPES | &
ORMITRL bf ClaHAP @C 'vxth‘éfenp%pﬁﬁlﬁﬂgy i e}élcﬁélﬁ‘dg&]tl@t radiation comprises
lation, 1 nfrared radiation, or conbination thereof
applying thé mdneardnl toltlespartides foinic:y tcpreppiymig@lﬁe woltaigertal the fagymumetrical capacitor.

c r | SI r at t he net
8 | PERREPeLr Pt Goaotly O BrBalbbBEtofdiain comprises
applyﬁ?gyﬁﬁfﬁﬁble@ R ARGl In®hredkddiatlie of R th@Binafio thriddt.1,
wherein the as rmetrl c capaC|tor is coupled to a
9. st’lfh@cmth@daﬂﬂ aint Rewhetniprapslying o wlegirpgagnstigstadigsion comprises
t ur I
oo H R g O R pab AL B e ST,

10. torR 1ﬁétldé@ bf tiindfl, B ﬂhemcﬁﬁprmhg mleﬂeaﬁmg e plaantahiensity of particles in the
structure to provide a plurality of thrust vectors

asymmieEitsPAGEPT B apPkiig Lﬂha‘flg}ef Wél}at@gnaﬁifrpquﬁ 1%1% 0§ PW@ 1nat1on thereof
to thPPfihigl es to the asyninetric

11.  The method of claim 1, further comprising generating the net force in a direction from a

smaller electrode to a larger electrode of the asymmetric capacitor.

12.  The method of claim 1, wherein the asymmetric capacitor is coupled to a structure and
further comprising providing thrust to the structure.

13.  The method of claim 12, further comprising allowing the asymmetric capacitor to rotate

to a plurality of orientations relative to the structure to provide a plurality of thrust vectors.
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capacitor to develop at |least a portion of the net
force independent of a nediumin which the engine
wop@ral®s? 15. The nmethod of claim 1, further PCT/US2005/019246

conprising reflecting the el th romagneti c radiation

into a volunme in proximty to’the el ectrodes. 16. The

met hod of claim1, further conprising pulsing the
14. e[Télcthﬂﬂaé neft cleimalii Authsn Ctomnrﬁélgpamnnlﬁnésparwés to the asymmetric
capacggxi,r% %lvtelo nz%t %S?gl Oéor?@n? of %l 1*116“? f?%w Bcﬁe%gﬁ%ent U fe}nedmm in which the
enginé UpéraRE. conpri sing switching the el ectromagnetic

radi ation froman off-state to an on-state back tg an,, . .
15, oflihe gpethed ofhidaimrh Ut oansising 1gﬂﬁqt]ngftﬁq glgelFomagnetic radiation into a

Volun&ng)%ﬁ{ tS’Hf‘eré?édu%Qest he asymmetric capacitor in air

on alr particles to generate the net force.
16. 1TheThethodbholdimofl, (ﬁluzblneunCb&plﬁmgtﬂmllg:dwmiecztnongignetlc radiation to the

. suppl enentin cles of air with select
partcliiple SRERD HplepvtcBp ot tesltodiie” hhe FubbisRturGifoto
17. V"ﬁehre%é’ch&ch 6t SHRP L eRBMeAtoRFidihE E@ﬁclﬁxﬁ@ﬂﬂﬂa‘f&@éﬁlagﬁéﬂc radlatlon from
he nmethod of claim | further conprising operating t

anof%sgmﬁ@am pe-setgeeck topn pH-séteredi um at | ess t han

Sﬁga?htﬁ%d 8{1§r es;et:% %1?11: osng 11591?%(2136% ge ﬁée ?%?nm%kglc ca%ettcrcor in air and

actmg&l{ i partidles IhgenRid10€ ﬂéf fo@d:eﬁl m | further conprising
provi ding portable power to the asymmetric capacitor.
19. 2§he'l'lﬁéthﬁétho‘da1@T 18] &pher conDEFEETUPRISHSIIEE A particles of air with

Selec@ﬁg‘?@flénﬁ%héeﬂh%ﬂﬁ%mt ric capacitor in a liquid nmedium

urd is delivered to the asymretric
20. capeehdthsd bﬁblalwmowhemﬂ tieaupple@éntallpeeticted e gasdous.| al m
1, wherein the net force is a thrust force to nove
21. adimmieipd fapaidr tofUibe comaprising QPEating, EfeeaS}inHE?té‘PocaPacmf in a

meduﬁﬁ at 108 t;%r& E{ehq%sgfle&é 16@%&16 b 1ol 84rd COBH R Qﬂd ?&15Mg%pplemental

e net adj usting a surface area of | east
partiodmeogénmiiteﬂmhmmfmodes 26. A nethod of incr ea3| ng

poyer from an asynmretric capacitor
o GRrEpR T Hai e ML PRPEF BE i OgR PN I VL R Y asymmetric
capachtBra medi um between a first electrode having a first

surface area and a second el ectrode having a second
23. sUtfeanshed ebelaiinf 1 cfuether domprisitgeopieratiog thaasyaueetag eapacitor in a liquid

meduérpe\é/g?rswgtge éﬂl& %e R/lgie%gcce) tlga 21[%114621'?% (té pg&fchr%g ﬁt\/gforlzed form.

24. elpethedss of Zlﬁim'ﬁh evHERdih Qlda adt fotcaiigna2Brustieseeionmove the asymmetric
ionizing the particles with the el ectromagnetic
capaditgyprg ¢ giucture coupled thereto.

25.  The method of claim 1, further comprising modifying the net force by adjusting a surface
area of at least one of the electrodes.
26. A method of increasing power output from an asymmetric capacitor, comprising:

a. ionizing particles with electromagnetic radiation in a medium between a first
electrode having a first surface area and a second electrode having a second surface area
different from the first surface area; and

b. applying a voltage to at least one of the electrodes and generating a net force with
the electrodes.

27.  The method of claim 26, wherein ionizing the particles with the electromagnetic radiation

increases a plasma density for a given volume, a plasma energy, or a combination thereof.
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i ncreases a plasma density for a given volune, a
pl asma energy, or a conbination thereof.28. The nethod
w@booshi&85m 26, wherein appl yi ng the voltage conpCT/B8®05/019246
applying a I ower voltage to the capacitor with the
el ectromagneti c radiation applied to the particles
conpared to an applied voltage w thout the
28. o B msthaghet climpadf, avhespins epplyingthe yolage rompdses2applying a lower
t
volta?é%1 gocpﬁo%g%%gti Ivgx h?‘fé?eﬁ%ﬁg#ﬁ%ﬁeq cﬁagfégh% aglﬁmtdwg the particles compared to
an applied avltageetithoatihatel etromhgdatia rred:iam(aﬂfoahlgﬂmm net foace.
caonbi natl on i her eo; 3?. The thO(iI of cl aim 29,
29. \wnkheemst pb r?@mt % Whergin, &]ﬁlgtqlé q,%c&qog}aggﬁw radiation comprises
applyrRltda$ R kot ?@ﬁaﬁ/dnn QlffaPé:ﬂ 1%@@[1@15 |23 Bhbatibh %é@&ﬁy t hat
I ohi zes the particles by phot’on em ssion. .
30. netlizodhetifodc bhichiia629, wivkereinn appiemgst}nmmeomagam lracbartmn comprises

S ed t structure and furthe 0 ng .
sppIsiie, ARG oGO HE" Sp ey i eirislss STRBO bR ety
31. ClEidmMméfhod fodlclan@r26c YlBreirs thathsSiapihiyd Epadiddrtit 6bied ® a structure and
the asymetric caf)amtor to develop af | east a portion
furth@‘fcommlsmprmdm@tnm@tetpéh@@mcttbe the medi umin which

f an%}/emcg% Of fCIal ?g I h(i){hef OHW%Q%%F%F)H@%%% l%lci'r%t&) 916 asymmetrlc

capadiioe &b devagm et least raqﬁhﬁén Oflthte(het f@cpaidep@ldest ofdfe mlddum in which the
met hod of_ cl.aim 26, further conprising swtching the

asymgleliaq panaeitids fisp9ssfli ati on from an off-state to an
33. onl'hctat ﬁ%&hﬁ%‘?‘&a&ﬁ 0 Qe $b& ﬁsmg %uﬁﬁéethg%felaﬂgm%neﬁlo 3hfhtion to the
f'urther conpri $ing oper e asymetric
partmlaspamtor inair and acting on air particles to
er at net 6. The nethod of claim
34. { iHharapt e@ﬁgF feup .%6 1&5@ C@Hﬂ%ﬁl}ggwflwg%&ﬁ? olop Gamhgnetp padiation from
anoﬂvgtta{é dahSaLede %y&%%ﬁ%@m&tepartl cles. 37. The nethod
claim 26, further conprising operating the
35. as’l;/lrmaethpd oﬁ elpbe Q6,cﬁuth¢1 campeidingmpatating s dspigmetric capacitor in air and
. at nosph ﬁr hS ress tandard conditi ons and
acting, P g1 i &?JB&F%% %ﬁneﬁ P'tfcl es to generate the net
36. forgemeddd dhelai®tIzodudher c&@hdgnszl{g stppldrR@fting ORB rfaSiiddes of air with
nodi fying the net force by adjusting a surface area of
Selec@d shpplsmenigbpasticlehe el ectrodes 39. The nethod of
cl f 0 [ [ . ..
7. el@%ﬁ%ﬁﬁ%&ﬂ&‘i{ clt:lg%lri a2 : g@l ﬂoeg c%glp?x% n% (g%tl Ez% th:e ats%rélmetrlc capacitor in a
mediv@l dtalgss thanafimbgdstic pr&sak dt |“s&uﬁh1&1€tdlﬂﬂﬁﬁls aat @oviding supplemental
conbi nation thereof.40. A system for producing a
Pam(fl‘%ﬁrt@egen%%??ﬁh‘? getfgrcea. an asymTet ric capacitor

38. COfRY in%'tﬁ')gl &f f:fa{ e lfﬁ‘%ﬁc{ro&‘?ﬂﬂ Qlé)ﬁg fngsﬁdwsur g@ﬁ@ by adjusting a

area an a secon el ectrode g
surfaee ®aa df itfleasenbe Mthemleb@ocfasr st surf ace area; b. a
o G oS St Qb BT HITELY L R ARASAL R Siiaion o

particfl@sr, B8R Wifabe 8 1&@9@&' 3f9he cld&ttbdes, or a combination thereof.
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c. an electromagnetic radiation source adapted to
apply radiation to particles between the el ectrodes.

W@ 2006/THS0BYst em of cl ai m 40, wherein the PCT/US2005/019246
el ectromagneti c radi ati on source is adapted to provide
energy to the particles in addition to energy supplied
by the voltage to the capacitor. 42. The system of

40. cIAaéysteﬂriLfoumBiueing atﬂoe:eebcenplﬁmgneti c radi ation source
is adapted to ionize

i 11 cPBeSHaRREhe Ere iy oBtmiiid P BBt hifiag,afrst surface area
and a §édhMefbbirodIBA@hNa tdien@hatict aradn@tiest faditlad fifNsBRE ara;
is adapted to create a plasm between the el ectrodes.
4b, The wsitagerpovice cdoapler 40, tharpsymmetii gapacitor to apply voltage to the
ectsro [ pplies
cap acg?r %}d o %%neeé |1% f§§g I‘Xﬁ{hl tgﬁ C%%H{t‘%é al?J&Jar ticles between the
elcect r ageslepirdrnignietic appiagiomgsotive wddptalgeo tapphyheadiation to particles
ymmetrical capacitor. 45. The system of claim 40,
betwe\%él?eefﬂ%t’qu]és -el ectromagnetic radiation source conprises
41. Ayl sé;s@}ﬂ Qk %‘ianrl agh abhQBinS r&@cﬂcﬁﬁa ) {]%cﬁﬁlcfnagdtﬁ‘&é & adapted to
sourc or “a ‘conbi ratton t her eof e system of
provmbd aienzyl, thevhatielen nt zluteht&hﬁotenmgugnﬂihed hyabié weliagn te thgrcgpacitor.

adapt ed t se.a.pajtjcle densi for a given .
vdrEretes of Tima ooy B st oAt iopiisrt fifbted to fonize
at 1ea§t|'é§)0§‘§éﬂ'm15 berteRB iR theblectrblags. syst em of cl ai m 40,
rein the asynmetric capacitor is coupled to a
43. stlhecysiem cfnthiaddpwbareinthp eloeirdmagtatiggadiation spurce is adapted to create
structure e systemof claim47, wherein the
aplas&?ﬁﬁ%@ t@©8§§5&$ﬁsor is rotatable to a plurality of
44, Omh%ngﬁtélﬁnéf r@higt 1408 WRerthe tled rdlinonRgnédd ra'd‘i@tuﬁly sbeite supplies
of claim 40, further conprising a particle sup

electromaghati méiatipre iy mericlasdesugsache slecipdes a)al&bf%@ﬁiﬂng the voltage to
y es to the asymetric capacitor

1hea$%'"&xcﬁ%h&kﬁ ‘a mediumin which the asymetric

45. capRCiistin afeilaiired0, Hlereithéhesyistieomagdnetié aadiatzﬂ(m source comprises an
wherein the el ectromagnetic, radi ati on so rc lﬁ%ﬁlles

ultravaelgiiadighiag AOHTS 2P AFAEY BIIAHOnSOFCRQl SO HHEC HhT Yes

46. pgﬂ{e V\ﬁs‘?e?n by dahet a5, @zﬁh%ﬁi Qe el%éﬁoﬁ[&%eﬁ&’ Srﬁcﬁﬂﬁtﬁf &l M adapted to

erein one or nore of the electrodes have

increasp enpangsle fdensiydot heenodugd a plasme eweagy oa aggnfharasion thereof in the
area on t.he one or nore el ectrodes.52. The system of

asympel{G§aRACH yr t her conprising one or more

47. elBetdRerRopeihen 1ot RLtRANKE aljeateicapitel @dcdudlddn® a structure and
asymmetric capacitor. 53. The system of clai m 40,

adaptf:dltct providedhrst ‘t9|ﬂmfgstltﬁtur@ structure coupled to the

ﬁél Sstyp{%l} 8{;: aRAs ' O(Nhelaeﬂ{j th%'as?m‘fh%mcr Qiplagﬁorcig YBaBliel 8 2 plurality of

orientations relative to the structure.

49.  The system of claim 40, further comprising a particle supply coupled to the asymmetric
capacitor and adapted to supply particles to the asymmetric capacitor independent of a medium
in which the asymmetric capacitor operates.

50. The system of claim 40, wherein the electromagnetic radiation source supplies
electromagnetic radiation at a frequency that ionizes particles by photon emission.

51.  The system of claim 40, wherein one or more of the electrodes have openings formed

therethrough to increase a surface area on the one or more electrodes.
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54. The system of claim 53, further conprising a power
supply coupled to the structure and tethered to a
wo poved13§pound | ocation. 55. The system of cl ai PEBEBS2005/019246
further conprising a portabls power supply coupled to
the structure to supply powe Oto the asynmmetric
capaci tor independent of a fixed ground |ocation. 56. . o
52. TH&essysteamodfclamnith S@ther \gorHEisingo ARt (0% i IHQrCaclgelamnagnstic radiation
uppl v+ ¢ e " rycture to supply particles to
reﬂecf%gg%%)lleﬁd?%? irl? gsy%g%%g?tc %}ra.c H@?. The system of cl ai m 53,
53. T htRestera@Tplaimidogfiathpt conaprising: of asymmetric
capacitors coupled to the structure and adapted to
provi dé HUEWFE cqupled o Mhepsympetidntarafiitioatthe vehi-cl e.
58, The RYabAE Blpel @ Me3ducipfler i n the system s
adapted to carry payl oad. 59. The system of claim
54. 5Thewstemi of dliien &3, dotthamagpesing sspawe supplypoigled tathe structure and
ot E&ot OE‘ %gitterldiﬁect ed toward a vol une between the
etherggl {09 FXLEOURGIOCHII sy st em of cl ai m 53, wherein the
55. elegt QR Be il HmS O3 RRhEOBRNEESe ANp&tHLS HOWBYBEPIE coupled to the
radiation emtter directed toward a vol ume between the
structetedo snpple power to the asymmetric capacitor independent of a fixed ground location.

56.  The system of claim 53, further comprising a particle supply coupled to the structure to
supply particles to the asymmetric capacitor.

57.  The system of claim 53, further comprising a plurality of asymmetric capacitors coupled
to the structure and adapted to provide pitch, roll, and yaw control to the vehicle.

58.  The system of claim 53, wherein the system is adapted to carry a payload.

59.  The system of claim 53, wherein the electromagnetic source comprises a photon emitter
directed toward a volume between the electrodes.

60. The system of claim 53, wherein the electromagnetic source comprises an

electromagnetic radiation emitter directed toward a volume between the electrodes.



