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ABSTRACT 

Transmission or plmer mer long distalH.:es. acros" difficult terrain. ano unlkr 

environmentally unl~lvourahle conditions had heen capital inten"i\ e. dangerou" and a 

source or pm\er loss to energ~ generation and transmission through the use or cahk", 

Ways of checkmating or rcducing the ahm c ha\ e hccn of major intercst in the last 

cenlUr~, Several rcsean:hcs ha\c bcen carrico out to curh thi" trcnd and \\'irele"" PIl\\er 

I'ransmission present" a viahle solutioll to the"c prohlenh, 

Wireless P(mcr Transmission ill\ol\es the translllis"ion of electrical energ) from 

generation point to the consumcr end \\ithout an~ ph~sical conncction bet\\een them, 

This pro.icct takes a look at the e:-.isting ekctromagnetic 1;1\\". <lnal:"es them and supplic" 

c4uations that rrm e that \\1'1 is reali/cd due to the preselh:e nf IOllgiwdillal 

elcctromagnetic scalar \\;l\CS, 
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CHAPTER ONE 

1.0 INTRODUCTION 

1.1 PREAMBLE 

Technological developmcnt has unr(llded ne\\ races ill mall~ Llccts or cngineering and 

sciences. \Ian ha" hrol\ell the harrier ol"di..,tallce COflllllllllication \\ith the ill\entlon ol"thL' 

teleph(lnc. :\dded to this. techll(llog~ has opened a spaCL' to enahk data. \ ideo ,1I1L! 'iOllild 

transmission \\ itllOut physical cahling. 

Wireless data. \ideo and sound tran"mission has 'i(l\\ll a 'iced ot" possihilit) lill' 

transm iss ion or p()\\er \\ ithOllt cahle". :\nd to 

has plunged into the quest or making transmission or po\\er \\ it/lOut cahk" ~l re~Iiit~. 

Wireless p(l\\cr transmission IS the transmission or L'kctricit~ \\ itlwut ph: sical cahks. 

Thc quest has brought hig organi/ati(lllS sllch as thc\lllcrican Space \~cnc: to ill' cst 

both financial and mental resources t(l\\ards remote po\\erillg 01' hea\~ space machiner:. 

The Siemen Engineering and other independent agencies arc also lInderlal\ing research 

The year I XXX \\ as Illarl\ed h~ the deillollstratioll 01" \\irekss I'o\\er I ransmissioll (\\P I ) 

pulsed pO\\ered generated at :'\()()\II /;. Since then. onl: a k\\ d(:l11onstrations and 

fcasihilit) studies have heen puhlished at discrete time intel"\ab. Among these. the ll10st 

important is a fcasibi/it: stud: reJlorted h: a I rench research group in 1977. ~l I crrestrial 

\Vircless P()\\cr Transmission Project. I he aim or this project \\as to deli\ cr a 10k W load 

from a grid systcm through AC DC miCf"(ma\e' DC :\C cOll\ersion t(l a O.71\m 

distance. a small tourist Sp(lt across a nllHlntain in La re l 'nion Island. an ll\ er sea 

territor) or France. Ihe project \\as termed as (irand I{assin Wireless Po\\er 

Transmission Model ancr the namc or thc tourist \ illage 

- I -



;\ largc part of thc projcll IS anchorcd Ilil thc ph) "ics and cnglllcL'rlng of 

clectnllnagndism, 

The project \\ill enahle us to re\ ic\\ "ome of the clas"ical clectromagnetic cquation", 

\\'irelcss pll\\er transmis"ion can hc implemcntcd and rcali/ed h) t\\ll hasic metlllld,,: 

I, ~Iicnma\c pO\\cr transmission 

Transmission through thc ionosphcrc 

William C. BW\\Il, \\11(1 \\as a pionecr or practicalmicro\\:I\C PO\\cr transmission, It \\as 

hc \\ho lirst sun:ccdcd ill dcmonstrating a micro\\a\c pll\\crcd hclicoptcr in Il}h-lu"ing 

2A5(lIlz in thc frequcnc) rangc ul' 12A-2,5(jll/) rcscncd lill' thc IS\I (Industrial 

Scientilic and Medical) application of r~ldill \\a\cs, .-\ pll\\Cr con\crsion dc\icc from 

micnmave to DC, callcd a rcctcnna, \\as imcntcd and u"cd lill' thc micrll\\L\\C-pll\\Crcd 

, , 
hel icopter [I I; 

The idea hehind Inlcnl\\ave pll\\Cr transmission IS that Solar I'm\cr Satcllitc (SPS) 

consisting of panels of solar cclls "trctching man) squarc ki lometcrs in spacc com crts till' 

electricity penetrated from light into radio \\a\ cs and bcam thcm \\ irelessly to thc carth, 

If" the largest cOllceivablc "pacc po\\cr "tation \\as huilt and operated 2-l hours ada) :111 

year round, it could producc thc cqui\aknt output of tcn million kilo\\au-class nuclear 

po\\er stat ions: \\ h ich is rather i mpres"i \ e and in Il}ln, a .I apanesc tcam succcclied I n a 

first-ever experiment to transmit mlcro\\a\e cnerg) through the lonospherc uSing t\\O 

rockets, In 19lJ:'. a tcam led h) Prof. ~ohu~ uki I\.a~ a or Kohc I 'ni\l:rsit~ managed tll 

transmit elcctricit) li'om the ground to an airship in till' sk~, .Iapanesc "cicntish "a~ th:1l iI' 

micrll\\aves carr~ ing electric p(\\\cr can he hcamcd lInilill'l1ll~ 0\ cr thc carth, thc\ L'llllid 



he used as a po\\ersuppl~ 1\11' mobile dc\ iccs such a~ ccll phoncs.1 hc p(mC\" u\" 

11lICf<m aves \\ nuld hay e 10 hL' \\ cakcr Ihan I hc rL'gulalor~ "Iandard 10 prc\ CIl! an ~ 

ph;.sical harm to people from the dlectrlll11agnetic r:l:". I hc mohile phones no\\ In u"c 

rcquirc up to appro.\imatcl: X()()m\\' 01 PO\\cr. I u recci\L' 1l1icnl\\a\c L'ncrg;. Ihc; \\ould 

nccd an antcnna abolll 2:"-.~()cll1 "quarc .. \~ it \\oldd nllt hc kasihle I\l!' a nwhile IWlld <t 

to itsclf scrve as Ihc antclllla. thc llptiollS \\ould hc tll rcducL' thc pll\\Cr Cllll"Ulllptillll or 

de\isc a large antenna III. 

Ihc Illllllamentais arc alJ'ead~ 111 placc. but the .lapaIlL'''c sa; that thc problem \\ ilh 

trillion ;.en in total as a rough c"lil11alc. 

The reported \\orb docs not rc\cal all~ dcsign method llr l"(II11plctc information "huut 

tcrrestrial Wircless [>o\\cr I ran .... ll1i .... ~illll and thi~ has rcstrictcd I'urthcr ad\ <Inccmcnt ill the 

, 
research 011 \\PI. 

AC DC 

RECTIFIER MICROWAVE 
TRANSMITTER 

SPACE 

DC 

REACTENNA 

Fig. 1.0: Block [)ia~r;lm of t\,licrll\\a\c \\'ireless PO\\L'i" Trallsmission 

CONVERTER 

The seconu method of"trallsmilling pO\\cr through spacc is the Ic~1a Systcm o\" \\"irekss 

l>tmer Iransmi"sion. in \\ hich a rcsonating cay il: i .... al"ti\ aled \\ illl <I high 1'"III"c \\ <1\ L' 



\\hid, radiates EM \\a\le horn the ca\ it~ . there b\ Glllsing the ioni/ed gas transt"cr 1:\1 

\\ave. 

1.2 ADVANTAGES OF WPT 

I. For Third World countries. \\ here terrain and topolog~ are harriers 

impeding against installation or I ka\~ suh-station and p~lons l(l run high 

tension cahles. this gap is hridgeo. 

An implementation or\\irekss s~stern tlll' p(l\\er transmission \\ill ill\ohe 

rural areas in adi\ e production 

3. It \\ ill bring the realit~ or unmanned airuaf"t to ih rull capahilit~ 

4. Small c..'lcdl"Onic dc\ icc" \\ ith small \ oltage requiremenh can he rellwtcl\ 

pll\\ered 

5. In a special case. it can he t;\shioned to sen e as air dekn"e munitions. 

1.3 PRO.JEer OB.JECTIVES 

I. To re\'ie\\ the classkal e!cclr:ol11agnetk la\\s 

To sho\\ that there e:\ists a longitudinal electromagnetic scalar \\ a\ I..' 

3. oro also sho\\ that thL l'nll~Lqllt:nLL ur longitudinal L'1L'llrulllagllL'liL' \\ a\ L' 

supports t.ransll1ission or current in \\a\ c-li"e tlll"lll 

lA SCOPE 

The scope or this \\or" is limited to the electromagnetics as it applies to Wireless 1\1\\cr 

Transmission and the la\\s thatillstir~ its kasihilit~. 

- 4 -



CHAPTER T\VO 

2.0 LITERATURE REVIE\V 

2.t ENERGY NEED AND TRA~S:\IISSI()N 

()ne or the \\ orlu' s most important needs is enert!: and man has '>LT;lpped enert!: rrom 

\\OOU, built machines capabic or nploring lilssil ruels and the best or engineering minds 

stream energ) rrom the electron \\ hich is the heurock or electrical ent!ineering. 

Ihc \\orld Ilot olll:- :J\\aih all allcrnali\c cllcrg: sourcc III Illssil rucl hUI thc casc or l'llcrg: 

uistribution to end users. 

The lielu 0 r electrical PO\\ er has SCCIl \ arious changes start i n g rrom h: urocicctri c pI l\\ er 

(IIFP) gcneration to nucicar po\\cr gcncration and all this has rclicd on cabics lill' 

transmission or po\\cr to thc linal u'>crs .. \s man c:\pands in mental cllast. ne\\ enginecring 

capabilitics arc gin:n hirth til and thc realit) or \\ ircicss po\\cr transmission IS a 

consequence or man's mcntal coast. que'>t and nl'ed lill' a \\ irclcss grid s: stems. 

Ikrurc major brcakthroughs in cnginecring arc made, thc) arc ushercd in h) thcsis and 

anti-thesis. Ihc Bulk or these paper,> arc centrali/ed on elcctromagnetism and thc argul11ent 

Iln longitudinal cicctromagnctic scalar (I.LS) \\a\c, licr/tiall \\a\e and ho\\ this principlc 

supports ti:asibilit) or \\ irclcss po\\cr transmissioll II ~ I. 

2.2 BRIEF RESEAI~CIIIIIST()RY 1:\ REL\TI()~ TO WIRELESS POWER 

TRANSMISSION. 

rhe major cvcnts thaI \\L'rC rcgistcrcd in \\ irclcss pI)\\cr transmission occurred in the l'ra Ill' 

clcctromagnctism and thc time \\hell \1a:\\\eW'> cquation \\a'" )et til hc accl'pled. Ihe 

n:scarch originatcu \\ ith its hasics.l) ing in thc t"ullllamcntais of elcctricit: and. l1lagnctism or 

5 



more preferably in the wnne<.:l ion hct \\ cen thc t \\ 0 a~ cstah I i~hed h) Ilans C hri st ian ()r~ted 

(1777-1 X51). 1'0110\\ ing this .\ndr0-~laric\mp\:rc (1775-1 X.)h) lill'nllilated thc la\\ of 

ekctromagnetism (:\mp\:re\ la\\) that dC~LTihc~ mathcmatical" thc Illagnl'lic lilrcc 

bct\\cen t\\O circuits. 

In I X()4 .lean-Baptiste Biot ( 1774-1 X(2) shlJ\\cd that thc tcrrestrial magnctic licld doe~ not 

\ar~ apprcciabl~ \\ ith altitudc. In I X 15 .·\ugllstin-.kan I rcsncl (\ 7XX-\ X27) beellllc 

il1\ol\cd in optics and pionccn:d In c~tahli~hing thc \\a\c Ihcllr: 01" light. Bcginning in 

nrganilcd a \\orld\\ idc s\stem lll" "tat ion" lill' ,,\ stcl11atic ohscl"\ ation~ of tcrrcstrial 

magnctism. Thc most important rc~ult of thcir \\oll in clectromagnetism \\a~ the 

dc\ elopment. b: others. 0 I" tclegraph:. \ I i chac I I· arada: ( \ 7lJ \ - \ Xh 7l. .Ioscph I kill": ( \ 7l )l)_ 

IX7X) I kinrich 1-.1-:. I.cnl (IX()4-IX(,5) \\crc thrcc ~cicnli"h \\Iw ~tlldicd and pUI lill"\\ard 

the conccpts oPvlagnetic induction. 

Thcn came in thc licld the kgcnuar: Ii gurt:. .Iamcs Clerk \ hl:\ \\ cll \\ ith t he scm i nal 

mathcmatical s~ nthcsis of all thc pin i(lu.., c.\pcrimcntal \\Oll on ckctricit: and Illagncti..,m. 

Ilis main prcdictions \\crc: 

,/ Ihat \\avcs 01" clectrom;lgnctism "llOlild c.\isl and hc ahle to Ira\ cl In al1\ mcdiulll. 

thc hypothetical ether includcd. 

,/ That their speed could he deduced form purcl: L'kctrical mcasurcments. 

,/ Ihat givcn thc close agrccmcnt hl'l\\ecn thc "pccd ul" light dcterlllincd III 

Koh I srallch and Wcher·.., c.\peri Illcnl. and the specd prcd i cted for I· kctromagnct ic 

(1]\1) \\a\cs.light itsclf\\a.., an 1.~1 \\;I\C 151. 

6 



ivlax\\ell's equations predicting the existence 01" electromagnetic radiation propagating at 

the "peed 01" light \\ere made puhlic in I Xh5: in I XXX I krt/ had delllon"trated gcnlTatilln llf 

ekctromagnetic \\aves. and that their propcrties \\cre similar tll tl](lse 01" light. Ikforc thl' 

start of the t\\entieth centur~. man~ 01" the concepts IW\\ familiar in micro\\a\es had heen 

developed 161: the list includes the c\ lindrical parabolic relkctor. diekctric kns. 

micJ"()\\ave absorbers. thl' l'a\ it\ radiator. Ihc radial in!,! iri" and Ih~ p~ r:lI11idal 

ekctromagnetic horn. Round. square and rectangular \\aveguides \\ere used. \\ ith 

experimental development anticipating for se\eral \car" Ra~ kigh'... I W)h theorclical 

solution I"or \\aveguide modes. 

Man) micro\\a\e components in use \\ere quasi-optical - a term lirst introduced h~ Oli\er 

I.odge l-lille slHl\\ed that I~I \\aves could be transmitted along \\ ires. but Llikd to "Iw\\ 

that thn propagate in free space. Righi in 11N7 published a treatise un micl'l)\\L\ve optics. 

lIeinrich Rudolf llert/ (IX--l7-IXl)--l) \\as successful and generated decimeter \\a\cs 

(\\avekngth of 6() cm): other C(lpost-I JerI/ian pre-Il)()() nperimenlers used \\a\ekngths 

\\ell into the shurt cm-\\ave rcgion. \\ ith I~ose in Caiculla 171 and I.ebede\\ in \Iosco\\ 

independently performing experiments at \\avekngths as "Iwrt a" 5 and 6 mm. Ckarl) 

Lodge's great reputation inspired tlw"e \\ho either had hi" kctlln: or read hi" hook. These 

include not onl) .I.e. Bose and (iuglielmo \Iarconi (I X74-llJ37) but also Branl~. iehnder. 

Popov and even Rutherli.ml. I\larconi experimented \\ ith 25 cm-\\a\ es.ln I XlJ7 using a pair 

of parabolic cylinder rellectors separated b) four mile-. he succeeded in con\ liKing thc 

British Post Ornce that "\\irekss" tekgraph~ \\as possihk. 

7 



2.3 HISTORIC "OI>IFICATION OF :\J..\X\\,ELL·S LA \\'S 

In th..: I X()()s .Ialll":s Ckrk \Ia\\\cll c(llllhin..:d ckctrical licld.., and Illagllctic licllb illt(} ;1 

taught today. though in a IlHlr..: lilllit..:d forlll. In his I X():, pap..:r. \la\\\..:11 spccilic;lIl: li~h 

his:2() ~quations and his:20 unkn()\\ns. Iii.., \\ork \\as strongl: conk..,t~d. hecau..,e 1\:\\ of the 

thr..:~ do/en electrical sciellti..,h (In earth at th..: time \\er..: carahk in qllatcrnion 

l11L1thelllatics.lkli.lI"C he died ill IX7l). \la.\\\ell hilmelfhad '>tarted IL'\\ritillg hi" Ixn hlH)k 

for a s..:conJ ..:Jition, \\ ith silllpkr ..:quations. 

In th..: I XXOs Oli'v..:r 1 ka\ isid..: a hrilliant hut "elf-taught "ci..:ntist \\ho 111:\":1' allenJL'd 

uni'v..:rsit: - pla~ed a Illalor wk in comerting (r..:ducingl \Ia.\\\ell's equatioll~ to \\hat 

toJa~ is 'vector alg..:hra. alter \la.\\\L'1I \\as J..:c..:ased. 1 lea\ i"iLie detestL'd pot":lltials. ;lI1d 

stat..:d that they slwuld he "r":Illll\..:d frolll the them:-." I he r..:ductioll \\(lrk 11:- I 1e;1\ i",Lie. 

(iihbs, and I lertl r,,:slllt..:d in the Illodern rour \ector eqllatioll" III '>ollle ItHlr ullkIHl\\n~. 

Th..:s..: ar~ taught -- along \\ ith a further tnll1l.:ation h\ l.or":lltl 

"/'V1a.\\\ell's equations" 1 X I· 

I'h..:\ alT in t~ICt I lea\ isid..:'s equation", furth..:r trllncated 11\ l.orl'lltl S\ Illllletrical rc-

gauging. Iklill"C I.orentl rq,!.all!!illg, thc \hl\\\cll-I ka\ i"idL' cquatioll~ arc ~till dilflcult tll 

solve analytically. Numerical lll..:thOlb arc 011.:1l n:quirL·d. I his poscd a calculatioll 

nightmare back in the mid I X()(}s, h..:lill''': the ad\":llt or Illodcrn cOlnputer" and ;llrtolllated 
1 

calculations. Toda\, IlllllH:rical mdhod" (an h..: a((ol1lnHldatcd Illl.(h 1l1Orc ca"i". U,,'llg 

(omput~rs 

To reduc~ the difficult\ in, soh illg the \1<1:\\\ell-lle<l\ isidc equations and larg~l~ elilllil1l1te 

th~ nccd lill' laborious nUlil~rical lll..:tllOds, simpler "\la\\\..:lIian" equations \\cr..: "ollght. 
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Lon:nlZ furthcr reduccd thc \1~L\\\ell-llca\ iside equations h: "s: mmetricall) rq;auging" 

thcm 121. This symmetr) ulnstrains the moJern gauge f"rl'edom principle. \\hereh: the 

potential lield ami the potential energ) uf" an 1\1 s\ stelll l;1I1 he freel:- changed ;It \\ ill. In 

those systcms covered 11: the reJuced them:. the potential energ: can still he changeJ. Hut 

it can only he changed in such a manner that the t\\O ne\\ f"ree lields produced arc equal 

and oppositc. llencc the nc\\ lieIL\-' "light each other to a dra\\ ". changing the internal "tress 

of the s:stem hut doing no e"temal \\Oll (\\hich require" a net nlln/l'ro 111I·ce lield). I hi" 

has the erred of hottling up an: e"ces" 1.\1 tield en erg: that might he recei\ed h: the 

systcm from its eln ironmcnt. into a force-free stress potential inside the s: stelll the s) stem 

can he freely ellergi/.ed hy the el1\ ironment to stress the s: stem. hut it cannot usc the free 

strcss potcntial cllerg) to perti1rm ~1I1: e"ternal \\ ork. 10 perform \\ork. such a ": stem has 

to ha\e an additional input of ellerg:- \\ here a nct tl)J"ce tield also emerges. 

In short. the systelll has to additionall: he as:mlllclricalh rl'gauged '-ll as to result in a net 

force -.- \\ hich means the e"lra as) Illl11etrical regauging energ) has to he input h) the 

systelll operator or e"perimel1ter. "ince the lorent/-re.l:!augcd ",,,tem itself prllhihih the 

eln ironment from furnishing such "energ: \\ ith a net tield". 

2 .... THE EN(;INEERING ANI> EXPERIi\lE~T IN WPT. 

The pre-\\orlJ \\;\r ph) sics of eicctromagnetism \\ as much of the l'lheric principics and the 

fundamelltal science behind \\ireics" po\\er tr:lI1smissilln \\as huilt Oil three hasil 

princip\cs. 

, Transmission along the earth 
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,. Propagation through Il:rrl:strial rl:sonant 

,. Conduction through the ionosphere. 

Dr Tl:sla approach \\as to huild a C;I\ it) resonator \\ hich \\ ill be place high abl)\ e earth 

surface and the hasl: or the pole \\ ill he earthed .. \s the ca\ it) resonator i" e.\cited the 

charge activation in Ihe almmphere n:latiH: 10 the e;lrth terminal \\ ill rl:sult in charge 

imbalance then: h\ acting like a spherical resonator as a re"ult the "pace \\ ill he ahle 

. transmits Cllrrl:nt in \\a\e like form. 

Today it ha~ been proven that electrical energ) can he propagated around the \\mld 

bet\\een the surt~\ce or the I.arth and the ionosphere at e.\trel1le 10\\ frequencies in \\ hat is 

knO\\n as Ihl: Schumann Ca\ it~. Ihl: Schumann ca\ it) surrounds the I-.arth bd\\een ground 

Il:vel and extends up\\ard to a ma.'\imllm X{) kilolllders. 

Lxperiments to date have shO\\ n that electromagnetic \\;1\ e" of extreme Im\ li'eqlll:ncies in 

thl: rangl: or 8 III. thc rundamcntal Schul11ann Resollance frCLJUclh:). propagate \\ ith little 

attcnuation around thc pland \\ ithin thc Schumann Ca\ it). 

Krw\\ing that a rl:sonant cavit) can hI: I:.\citl:d and that po\\l:r can hI: ddi\l:n.:d to that 

cavity similar to thl: I11dhods uscd in mic\"l)\\avc \1\ en" for hOlllc usc. it should hc po""ible 

to resonate and delivcr pll\\cr via thc Schumann ('av it) to all) point on I·.arth. Ihis \\ ill 

result in practical \\ in:less transmission of electrical po\\er. 

2.5 WIRELESS POWER TRANSFER !\lILESTONE 

Ikspitl: thl: faLl that almost I:\er: hoo!.. ml:ntions \\arconi ( I X7.f-1 ()-,7) ;1" thl: ill\entor of 

radio. the ()nl~ thing \\arconi did seems to he nothing more than reproducing apparition 

ksla ( 1856-194-') had registen:d : cars ago. 

10 



1893: Tesla carnes his tirst e:\periments \\ ith high ti'equelH:~ electric currents· the first 

demonstration or \\ ireless communication. In his articles and kCllln:s lesla descrihes his 

first radio apparatus in detail. 

1895:Marconi presents a radio de\ ice in I.ondon. claiming it as his ill\ention. Iltl\\e\\:r. the 

device is the same as \\hat I esla had ;IIread: descrihed in his articks. l.atn on. \\arconi 

\\ill claim that he had not read I esla's articks. despite that the\ \\cre translated III man\ 

languages very quickl). 

1897:First patent registered hy Nikola lesla on radio communication. Patent '\.0. h-i557h. 

1898:Tesla constructs the first rl'n]()tel~ controlkd hoat and demonstrates it in '\e\\ York. 

lie registers this ill\ emion under Patent \:0. h 13X()l). 

1899:Tesla builds a large radio station in Colorado Springs. l is:\ and starts his 

experiments. 

~ 

1901: Tesla begins the construction or a huge radio station in \\anderc" Ife. ncar '\l'\\ 

York. This station. Tesla's higgest dream. \\Ollld transmit electric signals and energ: to the 

\\ hole planet. It \\as never completed. due to lack 01" tinancial means. I he same \ car. 

r-..1arconi's great triumph \\a" ill succeeding to rL'cl'i\ l' "'gnals trallsmitted across the 

Atlantic Ocean despite the general opinion that thl' cun ature 01" the I.anh \\Ollld limit the 

r;mge or comlllunication h) electromagnetic \\a\es. This 'il'llsational achil'H:lllent \\as the 

start or the vast development 01" radio communication and hroadeasting. lhe \\mld \\as 

impressed. but did not karn that \larconi \\as onl: using I e"la\ Patenl "0. h-i5:'7h ( I ~N71. 

1917: In an article in "Lkctricall.:\perimenter" lesla announces a ,,:stem to locate metallic 

Objects through radio signal retlection. Ihis is the heginning 01' the radar. 
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2.6 MODERN DAY RESEARCIIEI{S l:.l WPT 

2.6.1 NON HERTZIAN \VA VE 

rhe term IlOIl-hertliall \\a\e \\a" u"L·d ill relatioll to the (plorado "prill~ e\11crimL'llt III 

presellt da) resean:her Col. lum Ikardell has piolleer allot of researcher to ul1\eil \\hat Dr 

r..:sla m..:allt hy th..: t":l"In Illlll-h..:rllian \\;1\":. in th..: cours": of his r..:s..:arch gi\e hirth tll \\hat 

is retl:r to as motionkss ekctl"Olllagn..:tic generatnr (\11 (il \\hich hl' l'lainlS u"es ener~: 

from the \ aClIum ,Ihe fundamental principk upon \\ hich the \ II (I and \\ irek"s Pll\\ er 

transmission \,orb is on the contrll\ersiallon~itudinal ekctroll1agnetic scalar \\;I\e, 

March 26 2002 recorded a siknt histllr). a da\ \\hich the ll111tillnkss ekctroll1agndic 

generator \\as pat..:nt \\ ith liS pat..:nt ag..:nc) .. \s \\..: sl1L'ak there is subscription for the 

product qnlin..: at \\" \\ .ch..:n..:rie.llrg , I he \Ii( i \\as a pwor to other researcher" that \\ hat 

Tesla meant b) non-h..:rllian \\as adual!: Illngitudinal ekctrllillagnetic s(alar \\a\ e 113 I, 

i\noth..:r r..:s..:an:h..:r .iusti'~ing the ..:\ist..:nc..: or longitudinal eketl'llnwgndic scalar \\a\L' IS 

pror C. l\k) I ~"10 complain lln the application in relation to \\arlll:ad and the likel) the 
I 

disasters "hen '~Ishion into \\arhead. Ihe anal)sis on longitudinal ekdroll1a~l1t'tic \\a\e 

\,ill be discussed in detail in the n..:\t dlapter. 
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CIiAPTER THREE 

3.0 MATHEMATICAL ANALYSIS OF TilE \VIRELESS PO\VER 

TRANSMISSION PHENOMENON 

3.1 ELECTROMAGNETIC EQL\TIONS 

Ihe present ida) classical electrllll) naillic equation" :Ire cOlbequence Ill' I 1e;1\ i .... ide 

modifications on the original \\a\.\\dl equation. I lea\ i"ide ;d ... 1l thought Ihal ",c:llar lield" 

present in the original Ma\.\\ell equations \\ere too C(lillple\. and had Ie"s practical 

significance in relation to e\.plaining material phenomenon \\hich \\ere based (\n 

electromagnetic principles. and then:I"ore deemed it \\ ise 10 L'lilllinate the ... calar field .from 

the original equation. 

One major limitation :'vJa\.\\dl encountered \\as the representation 01" the electromagnetic 

equation in Biquaternion 1(11"111 and caiculu". and thi" \\a ... hecau"e at that tillle. large 

number of scientists and engineers \\ere not f~\llliliar \\ ith the Biquaterilion Caiculu". So 

Ma\.\\cli had to revisit t\\l~nt) pllhlished electromagnetic equations and al"tl:r hi ... death. 

lleaviside helped in Illodil~ing the equations to \\hat \\e 110\\ ha\e a" the cla"sical 

dectrodynamic equations 1 X I· 

Thc argumcnt as to \\ hat ·1 csla Illcant h> non-Ilcrllian \\ a\ c is hu i It lln \\ hat is kno\\ n as 

I.ongitudinal Flectromagnelic Scalar \\a\c (Ies\\a\e). 

The realit) of a \\ ireless po\\er transmission lie" (111 Ihc n:alit> 01" longitudinal 

elcctromagnetic scalar \\an:. "·hat ... eems Illi""ing i" a con"is\L'nt mathenl;llical theol"\ 

thatof"ti.:rs a rational e\.planation fill· thi ... importanl lL'cllllo\ut!:. 
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3.2 REVIEW OF ELECTH.OI)Y:\:\;\lIC EQl':\TIO:\S 

C()n~idcr a h{lm()gcnllu~ mcdiulll Ill' clln~lant dicicuricit;. !: and COlbtant pCrlllcahilit;. p_ 

gO\crncd b: homogcnous \1a.\\\cllcquationI21_ 

\".'\ E = -W"\ll ( 1 ) 

\~.E = 0 (2 ) 

\; X II = 1:0(\ E (3 ) 

v.H =0 (-+ ) 

From these equations. it can hc dcri\ cd h: standard processcs that both eicctric and 

magnctic vector L and II rultill~ thc \\;1\ c equation. 

3.2 SEVENTH FIELD COl\lPONENT 

11I:111111Olt/ 
l-quation 

I-rom the standard \la.\\\cllcquati{ll1~ (11I:;l\iside l110dilicd \crsion)_ II thL'scalar 

potential that \\as eliminated is added. the se\ enth lield Ulillponl'nt l11ateriali/cs 1131 

Recall IJectric I-ield I-:quation 

1.+ 



Such that 

(9) 

for S .. (). Ie (). the ahm e equation transforms to 

V.A = () 

Recall that thc transformation that results to the ahm e equation is deri\ cd from the ~rad 

or Di\ of the magnctic potential . .\ h\ Hiquarternion t akulll~. 

hom normal \\ aVe cquation 

, 
V- = V. V 

I· rom classical dimcnsional anal~ sis 

For B iq uartcrn ion Calculus. thc trails f'o rill at ions arc: 

:\ 0-= -all + i . .'\ 

Thc hiquartcrniol1 gradicnts arc gi\cl1 as 

V = i/c.l', + i.A ( I ) 

A = i/c.lj> + i.A (II) 
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j = icp + i.A (III ) 

F = VA = S + i.IF/(ic) + BI '( IV) 

. . 
\lax\\ell/llc~l\isiue .. \' F = \' \./\ 

(\ I ).1 

the \\ave function operator in Biquarternion form 

10 

Note that the scalar constant. I", I in the 13iqualkrnion hut i~ inwrted in the full 

equation, 

The onicial theory of elcctrod) nalllic~ presumes that S () ah\a\ ~ and thi~ i~ called the 

guage condition, When i." () and S Il, thi~ i~ klHl\\ n a~ the lOlllolllh gallgL' condition 

and \\ hen I~I " I and S 0, I hi~ i~ kn(l\\ n as the l.oI'L'nt/(\ gauge condition, (iauge 

conuitions h()\\ever arc hased on the the arhitllalness of electromagnetic potential. 

In mue!' to pr~uict possihle eicctro scabr liekl effect. the "calar liekl plltential i~ included 
I 

to obtain a gelleralil.ed lill'lll of electroillagnclic equation, 

the 1'01\0\\ ing decoupled non-honlOgcllous \\,,\C equation~ (p I~ charge den~it), I i~ 

current density) 171, 

( I I ) 
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Togeth~r \\ ith t \\ 0 ~:\ Ira \ ~ctor id~nl i I i~" ( \." \x;\ ()) and ( \·x \lP=O) can h~ \\ rll kn Illlo 

th~ \la\\\~llillea\i~iJe li~ld eljualilln, \\ ith ~\tra :--.calar field l~r1ll~. 

( 13) 

laraLla\'s I a\\ ( 1.+ ) 

(he g~n~ralil:~d ti~ld ~ql1aliun:--. ar~ gal1g~ ill\ arian\. :--.inc~ it i, assll111~d the ti~ld S i:--. nol 

/~ro in g~n~ral and r~lal~d ph: ~ical dkcl. I h~ clas:--.ical ~Iel.:trod\ nalllic ~ql1ati()n i~ 

cOllsid~n:d a special case \\ hell S - o. 

l\jot~ that. the longitudinal \\,I\~ solution of the decoupkd putential \\;I\e equation al~u 

depends on '"' Th~ sp~~d of th~ phas~ \elllcit\ of ~kctric put~ntial \\a\~~ and 

longitlidinallllagn~tic pot~ntial \\a\~ i~ 

y- luI' 1.11ll I ... 

ha\~ intinit~ sr~~d (illllll~diat~ acrioll at a distalH.:~) and for i~, I. th~ \\ ,1\ e sp~~d C. 

\\hich is also kJlO\\n as retard put~ntial. 

In realit:. ,,,' can IUl\e \'alu~s het\\~en ()<-I .... I fur a \acuulll. \\hich1ll~ans that th~~~ 

\"I\es Illl\ e superlulllinal linite "pe~d" 

The additioll ofth~ factor tiS alld I/;'~I \, to the ti~kl equation is Ilut unlik~ th~ additiun:--. 

trans\ ~rse ~kctroll1agnd ic \\ a \l". 
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3.3 INDUCTION OF SCALAI{ FIELI> 

Ihe addition or scalar lield ill \Ll\\\ell equatioll "hll\\" tilat the equatillil" are 11 lit 

Ilatllrall~ IHlmogelHllls as gl\el1 ill the case or tralls\erse \\a\e. Ihis implies that it IS <I 

special case orthe generali/ed \Ia:\\\ell"s equatilll1. Ihe hig. question is. hm\ is the scal;lr 

lield induced'! 

a. I:kctron Tunnl!iing 

b. Charge lknsit) \\a\ e (C I) \\ ) 

c. I.ongitudinal current density \\a\e (I.CD\\) 

Ihe ahove cOl1sequence is due tothe 1'0110\\ ing equatillils 

E:1I~lll(-~B/(-t~ I- \:\\':\13 = - p\':\.1 ( 17) 

E:1I~11l t~Sii':t ~- Iii. \. \s = - ~lll( \'..1 +- (-(Pi (-t ) 

liT c~ () and B .~ () in the \hl:\\\ellequatilln. the equatillil i" rl'duced til 

V:\.1 = 0 

There are t\\O pllssihilities ror ekctrull transpllrt in <I COl1ductllr: I llilgitudinal CUITellt 

densit\. or thermal dli:ct. 

The them) or cil!ctrod) Ilaillics \\ ith the e\tra scalar lields actual I) predicts the 

longitudillal current dellsit: "calar \\;1\ e. 111 1l1l1"t situatillih. the "(alar lield Clll1lpOl1el1t 
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"calar lield dICct that are noticeahk. al~ll tht: otiler "calar lil'kl component. \.A i" nut 

'ver~ common since this scalar lidd i" induct:d h~ di\ t:rging or cun\ t:rging cUITenh 1 X I. 

J.... CONDUCTION FRO:\l CIIHTLAH. SliRF:\CE TO SP:\CE 

Ih'e inll!nd to conduct ekctricit~ through ... pace. \\t: net:d a ca\ it~ rt:"onator plact:d at a 

high altitlHk f()r rt:(.Illced a pre"sllrt: alld good contact \\ ith thl' iOllo"pheric I:t:- t:r. \\t: 

kn(l\\ that at high voltage and rrequenc:-. conduction through ioni/t:d gas i" possihk. 

Whell \\ e lise the term Iloll-herlliall \\ a\ t:. it rdcrs to purel:- t:kctric field illtt:nsit\ or 

magnetic fielL! illtellsit~ radiatioll. I r tht: ca\ it~ rt:sonator is acti\ ated h) high pul"l'. scalar 

field is induced. thereh:- producing di\ t:rgt:nct: or CllITt:nt through spaCl'. I hi" ClllTt:nt 

densit\ \\ ave can he sucked h\ i.2 anlL'nna and di ... lrihuled \\ ililin a deli ned \\ ired grid 

161· 

From I klmoltz equation. 

, , , 
~- = atE/('t + ~11l1;II/,o (~'E/tt-, /'11 = Scalar constant 

E E 1\\' . = ~(j>e 

, 
l: " + I' ,., 1>'-1' ~r Ir. :" = - '." 



2l~ " + I' , + 1,2 1>,' 1.:'11 = () r ~P ."p. " 

Z = rP 

, , , 
Z· -I' " + I" '+-/'1>-1' () ,::" :,,', :1' ::-: 

For thl: ionosphere, the 1'0110\\ ing parallll:ters an: not ~:qual to lero (1:11 ~lll ()), 

Lljuation * is a Iksscl cquation orthc "CClllld kind, 

E' 1/ [I I l /1 1 '_'11(-1 )111 (1'11)~11I111111 'p = _ IT • o( z) n rp _ + r + _ _ _ _ _ 
.,2111 ( I )~ _ m. 

3.5 I{ECEIVI;'II(; A~TE:"I:\"\ 

Indll\:tion or sellar lickl \\ill rcsult t(l di\crgclH.:c of.l (currcnt dcnsit:-) \\hich rcsults in 

translllis~ion or currcnt in spacc. If thc "pacc signal is not properl:- l!latchcd (il1lj1L'dancL' 

ll1atching). half of thc \\a\c \\ ill he rclkctcd to it "llllrCC point. III ta!..e care Ill' this. \\e 

need an antcnna for recei\ing thl' transl11ittcd \\ a\ e 1 h I, 

/ 

() 

/ '",. 

" '" 
() 

/ 

rig. ~ I I )ipoi.: Il,,· Ilcar ticlll 
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Thc on" wa\ to rcccl'vc cnerg:- is to transmit at a rrequenc:- or the encrg: transmitting 

system. So ir an antcnna is incorpmated with an oscillator operating at similar ,'rl'quenc: 

or the wircless p(l\\cr transmission s:-s!cm.1 he antenna \\ill recel\c cnerg:- orresonancl' 

principle. 

Volta!.!c L, _____ --. 
Suppl:- lilllt I 

.'\ntenna 
Plate 

Space 

r-----,----Q 

Thc rundamcntal prohlem \\ ith the ahm e system is that thl' empt: space around our metal 

platc acts likc a \oitage di\ider. II' till' sb has 10m\" cOl1lpared and ir thc metal plate 

currcnt. also tin: . 

3.6 RESONANT ANTENi\:\ 

Ira tuned circuit is added to thc schematic. then at resonance. thc I()pl' capacitancl' ol'nur 

mctal plate clTecti\·cl:- vanishes, !\ resonance circuit at resonance heha\ cs like an illlillite 

resistor. II' the I.e circuit is exactl:- at resollance. \\ ith the resistance llj" the \\ ire take intn 

consideration. , 
! 

Thc 'voltage will II1crease rapidl:- to meg;1\ olt. the resollance circuit \\ ill continuous" 

aCClllllulate E.l\1 energ:- ulltil the \ultage across the plate rise to the same \alue as the 

transmittcr 161. 
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Voltage 
Suppl) I inil 

:\ I1lel1l1a 

PialI.' 

lunt'!" 

Space 

~---------,-------o 

load 

Fig, 3,3: ".:ht:ll1ali~' (II';) In:t:I\ 11l~ ,1Il1l'11iJa \\ ilh ;) IlIllill~ c'llcuil 



CHAPTER FOUR 

.. to IMI>LEMENTATION OF AN EXPERIMENTAL MODEL 

Th~ analysis from ("hapkr Ihr~~ "htl\\s that th~ natural li1l"ln or \\;l'.;\\ell"" \\:I\e 

~lluation is non-llOmogenous. :\~ a consequence of thi~ I1tlll-hol11ogelHlus l1ature. it \\:\" 

also estahlished that \\e ha\e a longitudinal ,'kctf"lll11agnctic scalar \\a\e \\hich al"o 

suggests that the scalar plltentiallield can onl~ he induced ir\\c ha\e high \ultage Plrl"l' 

\\ a\ e to suppress the clkcl 0 r 

Since the scalar potential results ill current di\ergence. thi" il11plie~ that current can Ilo\\ 

through space ira high pulse \\aH' is u"ed tll drive a Schumann n.:sonatur. 

to implement an e.xperimentalmodel. \\e require thl' Ii) 110\\ ing: 

I. ~chul1lann Resonating ('a\ it~ 

Rel:ei\'er antenna \\ ith a restlllatur 

3. Iligh voltage rul~c \\a\t.: generator 

.... t STEP-TO-STEP I>I<:T,\I LS 

l.ine voltage is stepped-up b~ the high-\oltage transliJrlller tn a magnitude sul'licient tu 

charge the capacitor and lill'ce the "pall gap tn hreakdO\\ n. Ihi" actiun i" repealL'd :It till' 

60llz line frelluency. I-:t'licient energ~ transfer is enhanced h~ choosing a capacitur \\ IW"e 

impedance is ellllaito that nLI "econdar~ \\inding 1-'1. 

Fssentially. the capal:itor and I e"la cuil primary lilf'll1 lllle pair ur a tank circuit. \\ hen the 

spark gap an.:s. lh~ mOIll~11lar: short circuit cr~ated dump" the capacitor'" charge into the 

coil's prrlllary. The resulting l-t· circuit rings as the charge oscillate" had, and lill·th 

...,.., 
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het\\een the capacitor and the coil. The oscillati\lns decrea"e in amplitude as the chaq;e i" 

dissipated hy resistance. 

The ringing generates \\hat is reli:nnl to as a "Damped \\;l\L' the ne.'\t halr-nck' 01 

hOI II recharges the capacitm. "tarting the process ~\Ile\\ .. \ train Ill' high rrellucnC:-- \\a\ e", 

spaced at 6() III inter\ al s is gcnerated, Res(ll1ance Illust hc ach ieh'd til cfkct ri ng i 11 g. 

This demands that the capacitor and primar:-- h;l\e the ,,;II11e reactance .\1 .\, I he 

circuit resistance (capacitor. cllil and intermediate \\iring) limits the (l\erall enicienc: ()j' 

the tank circui!.1 he cfkct is minillli/ed h: \\ indillg primar:-- \\ ith a re\\ turllS lll' he;1\ \ 

COl1dlKtors. \\ell spaced: ()\ er a large radius tilrl1l, 

I he ph:sical si/e and area shlluld he minil1li/ed. Ihis. 11ll\\e\er. \\nrks against large 

capacitalH.:e \ alues and dictall:s the coil he \\(lund \\ ith nHlre turns. 

rhe goa\. then. is tn achie\e a \\ Ilrkahle range PI' cOlllpllnent "peci licatilln rather than til 

stri\ e ror o\erl: close tlllerances. ('lli Is lllien arc \\ lllilld \\ ith tapped prilllaries tll 

t~lcilitate tine tuning. 

The semndar\ wil IS situated hoth clectricall: and ph:- "icall: \\ ithin the primaI': wit. 

The secondal'\ and its discharge electrode. generall: a sphere or tllroid. make lip the 

second tuned circui!. 

rhe \\ inding supplies inductance. the capacitor is creatcd h: thL' electrllde and the (I'.arth) 

\\OllIHj-plane. Air is the diekt:tril'. 

\lost Tesla coils el11plo: secondaries Dr I I - \\;I\ekngth al their llperaling rrequenciL's. 

This estahlishes a cllnliguration \\ ith l1la,\II11UIll current at ILTO \ nltage \\ ith mlnlnllllll 

current at the ekt:trode. 



This situation pron:s to be beneficial in that it enhancL's ni"tint! coupling \\ ith thl' hi~h 

current primary. a\oid" arching hd\\el'n thl' primar: ~llld "L'condan and ~L'nLT~lIL''' lhe 

desired high voltage at the top ellLl. 

coil operational characteristic". hut L'lllpl(l:" a hori/olltall) placed "L'c(llldar\ \\ ith 

discharge electrodes at both end" and a primal': at thl' CL'ntre. 

rhe "Oudin" primar) sometimes is IllL'reh a pair lli' taps (In the "ecolldan (an 

autotransformer) I J I· 
I 

The I/~ - \\ ,1' L" arrangement affords a coil \\ ith maXllllUlll dischargL' at each L'nd and a 

\ irtual ground at the midpoint on the \\ illdillg"', 

The above experimental model should he impleillented \\ ith caution due to hL'alth 

prohlems associated \\ ith electromaglletic radiati(lll"'. 

GENERATING 
SYSTEM 

Step-up .. transformer Schumann .. Space .. ReceiVing .. 
pulse - Cavity r .. Antenna 

Flq 4 1 BLOCK DIAGRAM OF WPT 



Table .... 1: Dipole field tahle 

1 I 
I I I llIet rc I II III ct!·cs toO III ct res Ikm 

- -- j-- --------1-- --- -- • 
, I. \ I Nl:ar 5 .. Wh: V III 54X \ III ().!l.2V III 1.4111 \. III 

Ir-- _. 

I:h ,I'ar 1.33\'111 O. I~ \. III ()() I~ \' III 1.3111\' III 
• ------ --I 

I Fh Nl:ar, () () () () 

i Electric 
i dipole 
I 

! 11\ (~I;' - ~o 
t---~-- , 
I Lv Nl:ar I () 
I i-----~--·t·· - ... ---.- -" 

() () () 

() () () 

, \lagnetic 
i dipole 

: i Far I () 

r- i~~,---i-~-;;<~r h .25 ,\111 
I ..-----------t ---

i Far ; O. ()O" 5 i\ III 

Fh I Nl:ar 1 () 
i !--- ---------·--t .. _-- . 
: : Far rl () 
t--~------- - -- - -

I Ilv i Nl:ar O.5()\! III 
f-----~ -

: i Far I 925p.-\ III 

rl il-l-+'i~~I;' r O.l)(),\ III 
. ~ - t 

i Ir '2.5p.\ III 
.----.--.---t- --.--- -, 

I lJi~~'r ; () 
: Far '() _______________ .. ______ ~ ______ L __ 

() 

().().2~\.1ll 

35()p \ III 

() . - -
() 

-
O.()(l"(IVIIl 

()2.5p \' III 

(l.OO I \ III 

• O.2p \ III 

0 

0 

() .() 

23()p:\ III 2.3 p.\ III 

~:,p:\ III .~.5p.\ III 

() () 

() () 

5()p V III ().5()p \' III 
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Clearl~. the electric dipole JUI: to thl: voltage 011 thl: top of the electrode is thl: dominant 

source or radiatioll. alld the Illaglll:tic dipole dill: to thc coil (111'1'1:111 is rl:lati\ 1:1:- small 131. 

".2 SCALAR CONSTANTS BASED O~ TESLA EXPERI'lF~T 

From thl: experiment pl:rforllled h: :\ il-.ola Il:sla. the tillll: tah:1:1l ror thl: scalar \\ a\ I: 

potl:ntial to tra\el roulld the opposite side of thl' plalll:t (circulll Il:rellcl: of the earth) is 

O.()H2() seconds 13\. Ihis illlplil:s that the "peed (II' potelltial 

v = D/T \\ hl:re () 2rrR (Circuill I\:rencl: lli" the Lartl]) 

I) 40.0()()h:1ll 

v = (40,(HlOIO.OH26)km/s 

= ".H x Illllm/s \\ hich is ~reater thall the speed or light 
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\ 
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\\hich c(ll1lirl11"'lhL' ral1!:!L' lill'lhL' ... calar plllL'l1lial 

C()lhlallt () i, I 
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CIIAPTEH. FIVE 

s.u CONCLllSIONS ,\NI) RECO!\l:\IENI)ATIONS 

5.1 CONCLrSION 

hom the foregoing. it is seen that \\in:il:ss P(l\\l'r I ransllli ...... iun i ... kasihil: hecau"'L' pflhL' 

sLlperlllminal linite speeu \\hidl i ... a faL'tor tll;lt depcnd .... PI1 thc ... caiar constal1t (i",). It ha ... 

also hecn secn that \\·ircks ... I'()\\LT I rallsllll ...... ioll ha" trelllclldplI" applicatiPIl ill thc 

rcmote transkr of electrical po\\cr ill the "l'll"e that the CP ... t \1\' p(l\\er tran ... llli ...... i<ln I ... 

greatly reduced. po\\el' loss is minimal and thc dall~lT uf transmitting cicl:trical pu\\er 

over rough terrains is eliminated. 

- .., RECOl\lMENDATIONS =' .... 

I h",,·'I-lt,~ or Wirele...... P(l\\CI (iiven tle ~~, 

recommcndations arc made: 
. I t' \\ 'I' tl"II,,,mi ... sion should he 

• 

• 

• 

, I I . m(ll e (l po L ,. . 
\\ore research into t()tall~ harnes"ln~ liS 

\ 

undertaken 

\ II I)" set for propcr (U\11ponent 
. -.·t:\"Jards s 1llU l ,-. transll,isSll1n ,. Wireless pO\\cr 

designs and speciflcatinns 
calculus intl1 the themes uf 

of Bil,uartenion . I' the cllncel't 
\ ncorporatlon 0 


