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PCT/ US97/ 20958 DEVI CE AND METHOD USI NG
DI ELECTROKI NESI S TO LOCATE ENTI TI ES BACKGROUND OF THE
I NVENTION 1. Field of the Invention The present invention relates to

met hods andwapgpas@tus for | ocating va[rl ous entities, inclugcrgsdnoms bei ngs
and ani mal s, by observing and detecting a force and subsequent resulting
torque, acceleration, vibration or other neasurable, quantifiable
mani f estati on of the force created by the non-uniformthree-dinmensi onal

electric field spati al %Eﬂgi Bitdined uniquely by the entity

and bei ng detected nh*)ﬁc LIE MR |on as used by the
devi ce' s human oper The

detection of visually obscur ed entities, specifically hunan bei ngs, has
many uses in the follow ng areas: fire- flghti ng and rescue search
operations; |aw enforceBAUKGROUND @K THE INVENYI@Ner ations; etc. Wile

prior art devices_are kngwn that detect hunmans, aninmals and ot her
material s, lscfriﬁl-‘1-B-gﬁ’aSi%.@-?—?%g changes in an electrostatic field, none of the
operabl e pri or %Eg%%ydtmnﬁ@ma&éa%rn@{hs&sm Bb;gmﬁgf&ﬁ%eaa{@e non-uni form

electric field squared spatial gradient three-"dinensional” pattern
exhi bi t ed varioussdnyititsy mtudmgthtm;antbomgnmd(mﬂmals,rb& observing end datetingn and

direction of_the ect _enti rel ati e. s operator. By using
an el ect r ol FABF Eé‘msﬁaé’temrﬁ?%ﬁ‘ tf’?qb’ffﬁﬁ?ez%‘?tém’ Yﬁﬁﬁ%’f’ﬁ P08 a force and

subsequent p&Ssutble fiah@filemarifationsRhe foradestid S the AdHRiifdn parts of the
devi ce, the present_ invention gl ves a rapid directional |location indication

of the subﬂb‘@? dimensiopal electria 4s1d spatialgradient pattrp gxhikitedugiqualyibydhe t he
di rection ﬁqﬂstﬂ tial gradient
si gnal str%%& h ?%gﬁ?tﬁggg@gp?tﬁgﬁeg?ﬁghﬁﬁgP*egex{zuhﬁg&ﬁ%ectrop orgtlc fgrce and

subsequent deerds buman omeratore, accel eration, vibration or any other
measur abl e quantifiable manifestation of the force is extrenely small and
difficult to detect. It should be noted that while the present invention

wor ks for maryesghipicrdfe Brpest of entities, a primary use of the

The detection of visually obscured entities, specifically human beings, has

many uses in the following areas: fire-fighting and rescue search operations; law
enforcement operations; military operations; etc. While prior art devices are
known that detect humans, animals and other materials, some by measuring
changes in an electrostatic field, none of the operable prior art devices uses the
force resulting from the non-uniform electric field squared spatial gradient three-
dimensional pattern exhibited uniquely by an entity to indicate the precise
location and direction of the subject entity relative to the device's operator. By
using an electrokinetic effect, dielectrophoresis, that induces a force and
subsequent resulting torque on an antenna and other component parts of the
device, the present invention gives a rapid directional location indication of the
subject entity. A meter can also be provided to indicate the direction of strongest
non-uniform electric field squared spatial gradient signal strength for those
situations where the dielectrophoretic force and subsequent resulting torque,
acceleration, vibration or any other measurable quantifiable manifestation of the
force is extremely small and difficult to detect. It should be noted that while the

present invention works for many different types of entities, a primary use of the
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2 present invention is to | ocate human bei ngs, irrg@lpe&},g}: LSy o)
presence or absence of obscuring material structurles (’W§ Hiag gé‘é\'iearthen
o OF

nounds. etc.), of rfi and em interference signals g’é%@é} weat her
conditions, and of day or night visibility conditions. U"S."Pat ent
No. 3,771, hgGesntdet t|ling et al.) di sgl oses an intrusion dRCISIT20888er ei n
changes in an electrostatic field catised by an intruder generate a
detection signal. No directional information is derived. U S. Patent No.
4,316,180 (LeVert) discloses a directional detector that |ocates an

i ntruder (human) by npeasurin hanges in a local electrostatic field. Two
coils are uB’@ée‘FHW&W‘?r“e‘F@anFag‘EE% » FIESREELIve A thedpsevse s of the devi ce.

No specific @#ﬁ&adfoﬂkdiﬁﬁg hiaftRihl SrReturR (WA, trées! dthen MomdsFaL §RENP- S, 436, 613
(Ghosh et afl. measures a dissipation of an electrical field to determ ne

t hat bi ol ogrd¢mi intesfesncesignatspokasiense weahetwonditienspand of slay et might, has
penetr at ed theb.lti el d.ﬁJapanese Patent No. 113692 di scl oses a person

det ecting ATy EROdtONS S res the difference in electrostatic capacity.

None of the above s, PeRAINEI577a(1d2 p@etlitiet al phisdloReh AREruSibA Bét¥et@ 1 N
conbination, is seen to describe the instant invention as clai med.

SUMMARY OF THEreimshenges dnen electrosiatiy Beld caused by pmipemdsr@anaraiedct s the presence
of various 8&%&&&%&@% Hﬁ@di%ti&kﬁﬁ%ﬁ%‘tigﬁis' &rivld. 855, FRAR2S
i scussed above,

di el ectrophoresis. a primary use of the present
i nvention i 4,3d6118¢ (LeVeriadidclbses atdimgionalnietectve thaglcitesdn iatradeobscur ed from

sight. The el ectrpkinetic effect. used t he . e I nyenti on,

di el ect roph@?“é’éﬂ"égy EaPTIas G1aner/8 aﬁ%ﬁﬁ%?é@f‘%%ﬁn@tﬂ%ﬁ? WE(’:‘F%,to(t he ot her
four being glmeeimipRRWRShSonfindGédrides sMAt SevideONd PERE hotudNd St eam ng
potential), and describes the forces affecting the nechanical behavior of

i nitially ndirestignaliadieagtiondngiven. L §; Barerd Noi £3#36/613dChpshasal.by i nduction via
spatial ly ngn-unif.ox: . ' ' gﬁﬁlg' Aqp-uniformty of an
electric fie BH%%S# lggi%ltalgghfr“éexﬁel%éﬁ '{aﬂgelggg?elta gértg%ﬁggﬁ?glg? t{s'h%gmgl ectric
field. The dppdsedto@pthmtes bsinfuatos, hispenntadaie fidld.nxpatege Bgean Noever al

factors, including the dielectric polarizibility of the surrounding medium
(air plus any SRl neprign feeead Gt ot pepidh iy iEeatipe Vo
98/ 24077 electrostatic capacity.
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None of the above inventions and patents, taken either singly or in

combination, is seen to describe the instant invention as claimed.

SUMMARY OF THE INVENTION

The present invention detects the presence of various entities using an
electrokinetic effect known as dielectrophoresis. As discussed above, a primary
use of the present invention is detecting and locating human beings that are
obscured from sight. The electrokinetic effect used by the present invention,
dielectrophoresis, is one of five known electrokinetic effects, (the other four being
electrophoresis, electro-osmosis, Domn effect, and streaming potential), and
describes the forces affecting the mechanical behavior of initially neutral matter
that is dielectrically polarized by induction via spatially non-uniform electric
fields. The spatial non-uniformity of an electric field can be measured by the
spatial gradient of the electric field. The dielectrophoresis force depends non-
linearly upon several factors, including the dielectric polarizibility of the

surrounding medium (air plus any intervening walls, trees, etc.), the dielectric
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polarizibility and geonetry of the initially neutral matter (device's
antenna and ot her conponent parts of the device), and the spatial gradient
of the square of the human target's local electric field distribution as
detected at the device's antenna and ot her conponent parts. The spati al
gradi ent | swoegrsaeved by the diel ect rgphor esis force produdaF/s7/20388 | nduced
pol ari zati on charge on the device's antenna and ot her conponent parts, and
this force is a constant direction seeking force always pointing (or trying
to point) the device's antenna and ot her conponent parts toward the maxi mum

in the three-di mensi onal non-uniformelectric field squared atial
gradi ent papeleizibilif apdegegmetenpiyhe dtially ngutsl serterddavieriscrnganne egd t ype.

T, Con! el RebbARasE SR 562 15 ML Bk " 1 2 @

entity-to- bﬁuﬂxmatgeds lokallekcaicHfieithdistridutipat as dedettsd atah@wrﬁcemnmm devi ce's
antenna and o r conponent p s of . the devic on the effective
dielectric ﬁ?ff%fﬁ?‘ﬁ“ﬁ’ipPP"’t”itE%“So%’FﬁBat’iah@é GRS Wﬁaﬁ‘iﬁg%ﬁﬁ“’?l ike air) and of the
mat eri al s ugge irBhHoRRisdeNL %aﬁ@@ﬁﬂ@ﬁa@&é pgfaﬂﬂz[txoﬁ(&ﬁﬁg@&mhepa_r ts. The

foll owi ng equations define"the diélectrophOresis rorcés wherein equation 1
shows t he fdc\a@e’srantenspmtvtbfalcompomqnapargﬁ, muhm&rcmja@ons;m(tdptmiphcal ant enna
and t he devic 2 sh the force for
oyl i ndr | cal SRR st PR anasr BEbe 1 e e AT lelniatdBe’ (he device s
ot her Corrpoa&ﬁﬁoﬂéﬁtr pasts toward the maximum in the tl’&ee-diﬁ(eﬂméﬁul Sof-bifdrin) ) [err] Klerr]
(Klerr] - Kerr]). /[ (Kerr] + 2K(L§rr]) [err] [])

Equati on 1 electric field squared spatial gradient atiern P‘E}lue[lléF’Ff]l ieddya] (Klerr]- Klerr]) /
(K[err] + K

Equation 2 bﬁﬁé%%‘:uh&{é&l&%é'F is the dielectric force vector detected by

t he antenna and This cdmantéirs:tion BEkingcfmp@iséﬁahlpmrtabze in magmtude anai s the

radi us of t of the cylinder;

Lo S O B RBR St e Bl prfiPLind regial oot gt B bty cdei o615 10

PCT/ US97/ 20858 a human tar get) with @éspict kstht devieh' sBineahd bl iR Eb@Péneaf the materi al

in the sphere or cy
parts of the dev1ce and upon the effective dielectric polarizibilities of the

intervening medium (like air) and of the materials used in the device's antenna
and other component parts. The following equations define the dielectrophoresis
forces wherein equation 1 shows the force for spherical initially neutral objects
(spherical antenna and the device's other component parts), and equation 2 shows
the force for cylindrical initially neutral objects (cylindrical antenna and the

device's other component parts).

F=3/2(4/3 (ra%)) €, K, K, -K)/ K, +2K,) V |E,|?
Equation 1
F=(ma) (L) 6K, K-K)/ K +K)V |E0|2
Equation 2
Where:
F is the dielectric force vector detected by the antenna and the device's
other component parts;
a is the radius of the sphere or cylinder;
L is the length of the cylinder;

€, is the permittivity constant of free space;



K, is the dielectric constant of fluid or gas, (air) surrounding both the
entity and the antenna and the device's other conponent parts;

E[err] is the electric field produced by the entity as detected by the
antenna and the device's other conponent parts; and Vis the
spati al gr agipestsomat hemati cal oper at Q- |t shoul RETESIABPEH t hat
the term"antenna" as used in this context includes, (in a very real
sense), all of the conponents present in the device of the present
invention. To this extent, the dielectric constant of the materials that
make up the locator of the present invention all determ ne the overal

val ue of Klerr] Kaixthediglsetrie consansof basateriabipshaphercionrylindew not arranged
in a uniform spheri vl i i : €. he exact val ue
of Klerr] is diff¥ stct}ﬁ% d@%cgétcgﬁ%ﬂﬁgfhwﬁ%gg%fgg? %maégiﬁg%‘,qhetexperi ment ati on
has shown ( afgtyiaad derntenna gl thodsieb)otitcheohppest partst  pl acenent of

dielectric material s, needed_t roduge xi.mum di el ect rophoretic force and
subsequent resul E%‘Pﬁdh? gFﬁﬂ‘é?ﬂa@E@I"E‘?‘gﬁ tga?m’ﬂﬁsr ‘?cffﬁ%é'rthg?{?en&f‘ her

measur abl e %@%i&b@bé%&a&%&gé@?&@g%@f the force for precisely locating

different types of entities. The followng table lists sone of the

diel ectric mat eMisthe spatiadigiadientmoathernaticakoperdtasr r| val ues) and/ or

surroundi ng (such as air, water, walls, etc.) the locator (K err] val ues)

and the dielectric constant for these materi al s. WO 98/ 24077

PCT/ US97/ 20958 It should be noted that the term "antenna” as used in this context incllidsL ECTRI C

MATERI AL . CONSTANT ) cair

1.0 (in a verysgal sense), all of the components present in the devicg ofjthe present nyl on
4.0 inventio? OF i &tent, the dielectric constant of the materials ShaPmake w thT

silicon 12.0 2- propano

19.9 locator of thatpegsent invention all determine the overall value of Kz8n the above

n- maa . ol 191d3 i . . seleni.u

1000 equations. égbﬁswatena s are not arranged in a uniform spherical 55y mdrica

(CS[err] shape, and therefore the exact vaiue f&,GO@fFicult to determine. TARIpRctical

Lerr] sense, experimentation has shown {(and is continuing to show) the types and
placement of dielectric materials needed to produce maximum dielectrophoretic
force and subsequent resulting torque, acceleration, vibration or any other
measurable quantifiable manifestations of the force for precisely locating
different types of entities. The following table lists some of the dielectric
materials used in the locator (K, values) and/or surrounding (such as air, water,

walls, etc.) the locator (K, values) and the dielectric constant for these materials.



The above di scussi on and equations concerning diel ectrophoresis provide a
rati onal explanation of the operating principles of the present invention
that is consistent with all enpirical observations associated with the
present invention. These operating principles involve using the above
ment i oned fwomssddro poi nt an antenna toward the maxi num gPGRIUIIAR098 t he

| ocal electric field, to thereby indicate the direction toward an unseen
entity. In accordance with the invention, an operator holds the

| ocat or device in hand, and through a handle, the |locator device is

el ectrically connected to the operatorl)ﬁhﬁ gator is partially
electrically ground:ﬂgﬁgﬁéﬁggh t he operqig& T et), and thereby the

i ndi vi dual human op y's capacirantgfzggfand resistance (R) to
true ground are connected electrically to the handl e of the | ocator

devi ce. Ranges for ig#ividual human body's Q.bave been neasured as 100pF to
400pF and for individual human body's R have_bheen neasured as 0.03 K[err]
to 1. Merr]. Thus, PXe general i zed el ectricif parameter (the polarization
charge pattern indugggyon the device by thegglectric field spatial
gradient of the entity in this case, but also electric field, current and
vol t age) exponenti al palgestéey ti me (=RC) 3.5WD 98/ 24077

6 o PCT/USQ?/ZB?&S constant range for the
variety of human bei #§*%odi es potential |y actdWg as | ocator device
operators is about 32khepadl [err] seconds. Tiys decay time constant is
greatly increased through an externally connected series resistor of up to
100 K[err] and paral Wa%r capacitor up to 0.017%#, which results in an

ef fective hunan operatar's exponential decaydjiqre constant up to 1 to 10
seconds. Thi s enabl es di el ectrophoretic forces caused by the induced
pol ari zati on char gesseldmiwnd, not free) pattet@Oon the |ocator device's
antenna and ot her coggfggnt parts to be dete&i%d, repl eni shed instantly and
| ocked onto since th8%t'0Pce is repl eni shed f (%er t han the i nduced

pol ari zati on charge gﬁ%%ern on the device capyg®cay away to true ground

t hrough the operator's body. This effect is called and is using the
spatially sel f-corre®eithg nature of the diel®ctrophoretic force (al ways
pointing or trying to point to the maxi numof an entity's electric field

t hr ee- di nensi onal squared spatial gradient pattern). The | ocat or
device i s hel d [The abdvaldisoussibniaod eqmtivms costenting disledtréphoresisgraidera scans t he

| ocator device in a,const uni form,mtio ack and forth. An antenna
ot onds 1 ortanal eRiARRig ol e SHbRtRE St SabaasLimeioh bt 8, f he

af or enent i ong@gsistbRVAMS ehiiiel bbieRAfons'B8RRtcd withIES HeMt infvesidnl | Ng torque
around a well defined

These operating principles involve using the above mentioned forces to point an

antenna toward the maximum gradient of the local electric field, to thereby

indicate the direction toward an unseen entity.

In accordance with the invention, an operator holds the locator device in
hand, and through a handle, the lacator device is electrically connected to the
operator. The operator is partially electrically grounded (through the operator's
feet), and thereby the individual human operator body's capacitance (C) and
resistance (R) to true ground are connected electrically to the handle of the locator
device. Ranges for individual human body's C have been measured as 100pF to
400pF and for individual human body's R have been measured as 0.03 KQ to 1
MQ. Thus, the generalized electrical parameter (the polarization charge pattern
induced on the device by the electric field spatial gradient of the entity in this

case, but also electric field, current and voltage) exponential decay time (=RC)



pi'vot line which tends to make the | ocator device's antenna and the
device's other conponent parts point toward the nmaxi mum spati al gradient
of the square of the non-uniformelectric field uniquely exhibited by any
"target" human beings or other predetermned entity type within the range
of the | ocavowsryi ce. The effect creates a sel f-corRE@HIIWYPINEt i on of
the | ocator device when the human ogerator scans the device in a uniform
notion to "lock onto" a target entity initially. The effect also creates
an additional self-correcting action of the |ocator device to closely
follow the radial and angular notions of an entity (to track and reacquire
a target enequstanbigage fon thespaety b humgnsbaing hodigs mtenéauwanmﬂowort ar get
entity). Th acquire a

t ar get occur‘éé\évf/{p era?JJ% E%tbb&% %PP %C%Ind& re)ﬂpwé;ctg% gﬁegﬁ Eﬁxglsréﬁtl?of t he human
oper at or, aimdreatddahwbogh aee:tttraalbmonnatedmenestmmgonofdxpp@mi}aﬁﬂlayxdof t he human

oper at or. Four.inter J- FET | d effect transistors
aPe connect Byaiid °PI??§“°II‘E’C‘8{6®H TEE.\}‘B‘E r§s ﬁf’éﬂh “% PETAQ St hei r )
non-linear gpafedentapdihy BfdfelcsRitdn up to 1 to 10WeLSHAL24077

7 PCT/ US97/ 20958 change the antenna's
| engt h. Three oFhis treblesdiefectraphoreticriaregeehusead hyshieindeced patarizationequi di st ant

fromthe antenna ed 12 rees apart. The
fourth FET Rt %ﬁsr(g%mgd&ttrﬁrlégﬂr%aﬁ% (ge 80?413%1 g?’%"%&“?ﬁ?ﬁe rear of the
| ocat or dev b&ﬁpon“éhtr;ﬁﬁs mbeeauucoaaete@remshédanﬂmw and docked b6 sinte the t hr ee

nodul es to adjust the cﬁl_ljrrent Ievelg t hrough the first three FETs and

t her eby t un&Tehis rerieushsd fastst fign the iy QP‘PIW@PO%CW“E@W% body | ocat ed
at a preci Sg..aou deQs dwag o #te @roﬁﬁ‘é ﬁfd%@ﬁﬁleto%éﬁf’&s Swg t’Dﬁ1séﬂ?:@tiga' n and
frequency response of "the fourth FET by virtue of voltage pattern

i nduced by tdlledrand isrusingshespatially self- @d]eumgezdturg/ofah@dmlegmhmeuq switch

connected t@ the, base of. an NEN equency
Fesponse. of HECRUA Botinglr B AR It Pl RERRBRALER TN e
frequency eﬁemtmeagm{siogawqgﬁed @aﬁﬂcgmrﬁpat{eﬁgm all ext er naI sour ces,

i ncl udi ng those_sources associated with the human operator hinself in order

for the | ocator Thfpsaier deyice iy keldvinia Rajanped-hogizontal sty a’t“bthéﬁpifa@he t hr ee-
di mensi onal 0@ 'sz{)ﬂ*fr'ﬁbﬁh@ﬁtardoﬁst&ﬁt%hﬂ'oﬁgh@ﬁ&gba%ﬁ%d Rirth9 W3 Hafiths P! t €11

exhi bi ted uni que y a predetermned entity t scanni ng
t he | ocat or cxtendsd'mm theé'roooor&thamcamnﬁdvmemmmd oh by thezaforemexntianadi n front of
a known ent is a

o oor ot or o st ToRR BiteferBtl R Bunse et B g5 aut Brolod S TR pBBR7) "

subsequent pRGYlitd WEich iR mikedid IBeiedtictiels tintathaladd ihaideVicd fethant enna and
the device's other conponent cEarts toward the target entity, After

sel ecting t Rempefient pary paint toyvardsthe megimym spatigl gradient of e seysse ali the adj usts the
gain of the ki {5orhl¥i&ic field uniquely exhibited by any "target" human beings or

other predetermined entity type within the range of the locator device.

The effect creates a self-correcting action of the locator device when the
human operator scans the device in a uniform motion to "lock onto" a target
entity initially. The effect also creates an additional self-correcting action of the
locator device to closely follow the radial and angular motions of an entity (to
track and reacquire a target entity once the operator has initially locked onto a
target entity). The self-correcting action of the locator device to reacquire a target
occurs without any additional overt action on the part of the human operator, and
the device thereby is operating independently of the human operator.

Four internal N-channel J-FETs (field effect transistors) are connected to the

locator device's antenna and operate in their non-linear range to effectively



FETs until the | ocator device points or tries to point directly at the
target entity. For different entities, different dielectric materials are
used in the locator device's antenna and its other conponent parts.
Exanpl es of detectable entities include human beings, animals, netals,

pl asti cs ansvodgmaerrnaterials. Conti nu7ed research on the | RETRSIERIS8has

yi el ded positive results in the instrunent s ability to be tailored both
as a geonetrical design and materials of construction to specifically
detect a variety of different target entities. Accordingly, it is an
objective of the invention to provide an accurate nethod of |ocating the

di rection an¢hapgssthe peiangfs lengty nBiedef these SEB ary arrangediin mogyjes thate
instrunment’s AREL . ' W%% 34077, 8
PCT/ US97/ 209%%58&8 %tﬁ{ciagtegﬁ% ePHS jgé’ﬁ?%% sgaﬁeed Ilzr(l)vdee Pon to provi de
an accur at e apaithGte fdurthl RETais iarrgngell én slinodult belowahsdaxoamidtto € redr off

predet er m ne ﬁoycg%fgf .anijal relative to the ('i)nstrument' s human operat or.

It is a furthe geHes ?qu_ﬁ"él_nPWG@Fﬁair%PfOYlde ?’b%éiéstgﬁeea@@@#@te met hod of
locating they jn@_P&xbQﬁhﬁﬁl%v%%&b@i\h@ﬁr@ﬂﬂe%%mﬂlﬁﬂym%éﬁ mat eri al

relative to the instrunent's human operator. IS an objective of
t he i nvent i olecator torpoint dizedthypt o henjarcbairgsrhody dovdted at 2 pregieslenmover t her eof in an

apparatus for the rposes descri.be ich i i nexpensi ve, .dependabl e and
fully effect??fénolnr?ggéé(}grﬁ{)‘% g eﬁe “&'g’ﬁ%&?&g%‘%ﬂ% panse of the ™" oo and

ot her obj ect foufth FET Hyhértiy sfaloliage gatfeiidied by BRGeRRNECalG ¥  appar ent

upon further review of the follow ng specificatign and draw ngs.

BRI EF DESCRI #iystad tor2 siHRostiionArriel connected fo the jrgse pf pa NEN temsistobrBient al  vi ew
of the | ocat i 3deifls ¥HeFReqREich FetS AR dPYh fdr GSY; ik & duidbe a second,

hi dden personlﬁlg%1 gcgor ancc S\Il#th t he eg?cgsdé'gﬁme{?ﬁ{/e?%ﬁc%%; b FIGURE 2 is
a per spect i vegjogt hevhigher fresuknryaeidctrgmagnetic eignals arslowist fromealiextérnalt he present

i nventi on; FLGJRE .3 is a right. sid i ew of the |pocatj.ng device
Shown | n F1 CEEEeS, ety tops Snfeet 459pGardd i e R, bR BEREEEY g dovi ce
shown in Fl Gofidkr 3t the locator dEViE3 foEnterakSwith &@diespohd fo chlypGe aieaf the three main
nmodul es and the bottom tuning nmpdul e of the | ocating device of FIGURE 2;

FI GURE 6 i s dimepgeual sep-upiferm eleqticfigld sangradispatiab rgdisntnsdtemiexbibijed t he center

uniquely by a predetermined entity type.

While scanning the locator device in a constant uniform motion back and
forth in front of a known entity (such as a human, if the target is a human being),
the operator changes the six position switch until a maximum force and
subsequent resulting torque is detected and used to "aim" the antenna and the
device's other component parts toward the target entity. After selecting the
setting of the six position switch, the operator adjusts the gain of the first three
FETs until the locator device points or tries to point directly at the target entity.
For different entities, different dielectric materials are used in the locator device’s
antenna and its other component parts. Examples of detectable entities include
human beings, animals, metals, plastics and other materials. Continued research
on the instrument has yielded positive results in the instrument's ability to be
tailored both as a geometrical design and materials of construction to specifically
detect a variety of different target entities.

Accordingly, it is an objective of the invention to provide an accurate
method of locating the direction and position of a human being's body relative to

the instrument's human operator.



of the |l ocating device of FIGURE 2; and FIGURE 7 is a schematic
drawi ng of an entity, a ground plane, the device of the present invention
and the entity's polarization electric field |ines. DETAI LED

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The device according to the
present invewiossadirs shown as | ocat org device 100 in FlI GUREPQT/USR7TZ0838Nn
operator A is shown using the |ocator device to WO 98/ 24077

PCT/ US97/ 20958 9 detect the
presence of a second human being B who is visually obscured behind a wall
C. The handl e 101 of the |ocator 100 is in electrical contact wth the
operator's hand, Ttis@nather objpcavmef thoimvenignineroride ar accurnts, metod obt her
conmponent  par}.s; " JenRtd ol di ng the
| ocat or 100 ﬁﬁg%ngﬁrclﬁ%gﬁ&a%%%wggs l?laégn anéé1 carﬂla?{rll%a@t?ﬂae@%é%at or device
100 i n a uni fthe insamdents hoshanperamwt.i on back and forth, the operator A
detects a self-cqQrrecting constant- . direction-.geeking forc d the
subsequent resul t1H§ egﬁ@e%vﬁﬁ?ﬂ?én%ﬁ%Fl%Wé’r‘iﬁ a’h"rf&‘grf’ﬁén?%%‘%gr device's
ot her conponeRtatgilesdifedtiSard 1R s#ios af #pred@rifeditPpddTinititerial RAHE td he

direction and | ocation of the visually obscured second human being B.
The details otheinsbumgatshumen gpergtie | ocat or 100 can be seen in FI GURES 24.

The antenna 102 ipgl r ROL L simlar
material, tel escég‘l%rz#g{gg%% |eo°§?£ei§5t{,nhgﬁgaé§%g%%‘ggge%e. &Fﬁg antenna 102
prot rudes fr osfraag@Réits theredf il afGbparatud fon serpyrpoeéd described odichdd  arr angenent .

It is inportant to note that an na 102 does not K necgessarjly have to be of
t he tel escopi WEREPHES dﬁ?ﬂggﬁﬁa’@ﬁy gHestive Eb”é’c?‘fl@fsamgr“sf“l‘t@degl e type
antenna. Furtherimre, as all of the conponents of the |ocator device 100
effectively act™as an antenna, the | ocating device operates as described

Wi t hout the ant erifhaseld athes objettings ofthe preseph invertionoyildecqmengadityd are greatly

reduced. A > |y, t.F kNg: 200 are three
modul es 201, 28% eb@gw?%%%n‘%%ge%%n?ﬁr%ﬁﬁ%gggﬁé%‘gfnég over the
common axi s of the antenna 102 and the central dielectric housing 200 and
inline with this axis. _The_lo I g%drlelﬁ@&%éjowerleft nodul e
203 are spaced 120 apar Py O Lk ule 201 and are
al so in line w t ErERREKisSn eh@rdhnBRAGY\ Rwa? the 13&anga@bi&%%idg1a3e@war' abl e
resi stor control knob 204, 205 and 206, respectively. The lower right
modul e 202 anfirst pareon tb édcaterardednd, Riddeni pevson dreacoendarswith thepresentis 207 and
208, respectiyel ; both of the parabolic antennas being attached to their
respective nni?ﬁ'?‘éoflh a swept back position. The handl e

FIGURE 2 is a perspective view of the locating device in accordance with

the present invention;
FIGURE 3 is a right side view of the locating device shown in FIGURE 2;
FIGURE 4 is a front view of the locating device shown in FIGURE 2;
FIGURE 5 is a schematic diagram of the three main modules and the
bottom tuning module of the locating device of FIGURE 2;
FIGURE 6 is a cross-sectional view along the length and through the center
of the locating device of FIGURE 2; and
FIGURE 7 is a schematic drawing of an entity, a ground plane, the device

of the present invention and the entity's polarization electric field lines.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The device according to the present invention is shown as locator device

100 in FIGURE 1. A human operator A is shown using the locator device to



101 is formed froma netal rod that protrudes coaxially fromthe central

di el ectric housing 200. The handl e 101 bends upward, extends horizontally
for a short distance, bends downward to forma handl e, and then bends
forward to provide a support for a bottom tuning nodule 212. The bottom

t uni ng nodul WO28240hcl udes WO 98/ 24077 PCT/US97/20958

PCT/ US97/ 20958 9 10 a variable
resistor control knob 213 and a cable 214 that attaches to the top nodul e
201. The electronic circuitry for the |locator device 100 is shown in
FLORE 5. The:@iiepRfeddddrh el RERRELLiCD 3RoI0LbIRY oblidIRfiphlsl Lo FL
whi ch renoves al | requency signals a noi se from a &r nal

el ect romagneYﬂfﬁll:Csiﬂn3 gm;ile 1Hodfilet locatori@9és mredmtrichbcohtanmmtlotherat or A hinself.

The details nic,c itr nd th trical design and
material s ofooconst rhg?: %3‘?18’ sagﬁmfghfqﬂrfé'd)ﬁbe?ﬁ?%‘?r‘@%\g?%éﬁi’d@“ﬁ’%&”éhosen SO as
to tailor therkseraiced ode)ylmeaf&&ﬁzeh@dneafm@d@yqromlﬁgﬂe dthiok YOO wRe- The
output fromthe op ﬁlé@p?l ow pass filter F1 is o the gate of the three

N- channel f i horigoRp $%¥§t%@n&i@'@catwvtchr1@@mfmtanés anplifiers
and are hou ht dul e 202
cont ai ns FE??T%%&%Q%&%&%%& Hx@@a;?&?%%géﬁfgggg %‘?\%fté ) e top nodul e
201 cont ai ngdifEstioniseeking MCammrsumequem Rslfifi fofqerupory theiagiohea 102Si st or R3,
and a piezo b d.t ower |left nodu e 203 c¢ontains, FET J3, a
0-100 kQ varf® géﬁe O?%%fdgv{’ffsﬂg‘er WH?H?’BPF"%%“?"C e lopatopdevicedo peint battery BL.

Vari abl e resioah@rthe Bﬂecﬁﬂﬂa@lo@&bﬂ%‘fﬂk%n&lw6&@&ret9§éc9n&)ﬁunf IRimglg and J3,
respectively. B adj ust |fr}g%t he gai.-n of thése FETs, the effective
t

el ectrostatic ef fe detaibyo g)éerw@fgwggoqa@r@g@ eﬂmdudiemhé’ﬂGURESd#ET J2. The
overal | gai f b 0 1 err] variable
resi st or R3nr ﬁg{%ﬁéI%HCIA&S%E}QHQD%”%&&%O%%&H%8 %raslugx ?H’é‘lt I ned current
flow thr oughemmpmgsmoﬁﬂm aﬁdlaxﬂdﬂlkhblmml tTie aﬂteﬁﬂ@ldﬂ&&tﬁide?&oﬁr ovi des an
audi o out put vvho £NnC) 3@5[% ses, as the current through the circuit

i ncr eases. 'Iancgnlﬁ ‘@“ %‘rg e FERETREY gﬁ%ﬁﬂ?@“ﬁ@ltﬁa@é (preferably

nine vol ts) thazaetaﬁxﬁaam do@@n&'ﬂé@éééénlyﬁﬁ@t&s@oﬁ}i\éfeﬁﬁcoﬁél R{, a means for
turning the anplifiers J1 -J3 on and gt om nodul e 212

cont ai ns theber‘i‘ec@éﬂeﬁ?9g@|qfé1§mhfypwtdnn@>rﬁuﬁleng0re,mald&fnile operator's

el ectrical fI6E 3@ ant 0 seconds as occurs
natural |y to secon s0 as @%%?m n%ﬁlg%@? g%sl?'ﬁcmﬁgxéﬁ'g]ﬁ'{‘? %?ﬁ?ﬁ% and | ock
onto the di alerice Dpnqndltesastdescribed edthenthhdunteztla DY2 MstaRed)Blthoaphk tHey and t he
subsequent resultin ue, ration, vibration or any other :
measur abl e, fe rP‘fh?cﬁ% Cg’i?ﬁl?'fré’ﬁ%‘fl on of the force detected by the |ocator
devi ce 100. A 1A&a¢naal?oaxe%:ﬂ§m B1dcictoldidy 26D HS fitkelRoddid Vb 08, 9r ound to

the circuit bg i nserting a
The top module 201 is mounted directly over the common axis of the

antenna 102 and the central dielectric housing 200 and in line with this axis. The
lower right module 202 and lower left module 203 are spaced 120" apart from
each other and the top module 201 and are also in line with the axis. Each
module 201, 202 and 203 has a variable resistor control knob 204, 205 and 206,
respectively. The lower right module 202 and lower left module 203 include
parabolic antennas 207 and 208, respectively, both of the parabolic antennas
being attached to their respective module in a swept back position. The handle
101 is formed from a metal rod that protrudes coaxially from the central dielectric
housing 200. The handle 101 bends upward, extends horizontally for a short
distance, bends downward to form a handle, and then bends forward to provide a

support for a bottom tuning module 212. The bottom tuning module 212 includes
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PCT/ US97/ 20958 mati ng shorting plug into jack GP1l. Once inserted, the
mating plug (via jack GPl) provides a ground potential via the reference
entity RE to each of 3.3 k[err] resistor R4, 22 k[err] resistor R5, 100
k[err] resiswoms®@77.01 nF capacitor , clipping di odes D3PCEKEsIma095hnd
position one of a six-position select ¢ switch S2. The six- position
selector switch S2 can be noved to one of six-positions to connect the base
of an NPN transistor QL to one of the above conponents. The NPN transi stor
QL makes up PastabRiredstblédalRbBkriobne s hhd 4 Eblc Al43RatiafsdhdsiRh@dopN- channel FET
J4, a first .0l [err]F capacitor Cl, a first diode D1, a second di ode D2,
an el ectri camofislp@0500, and a second .01 [err]F capacitor C2. By inserting
or renoving the Qrtl ' | : . | osition of
the switch S2, t eeée%}rﬁ&g?ir{:iﬁg&?&;gl}]ésl?g or e&e?ﬁm%@@vﬁ%}n{}%ﬁéﬁﬁsgnd t he
overal | freqUramterned P isenndctddhe ah oprénial dow passtfiltenF 1, lwdhidhotmowvasratidul e 212

can be changed. for naxi.num response. stated earlier, all of the
conponent s o*“gh_lﬁ'@ﬁéc%s‘ﬁ& § %"éds 'Eﬂ‘ﬁezfﬂ%a%i’ft%"ﬂéise&‘fgo’f‘ﬁ%&enf ¥¥ase the

di el ect r ophopefiiitheltRise ot e hikBa® SRSAMUL RimdefS The HAGIS SR @edudaic | S _
detected by the | ocator device 100. Every human being, as_a |ocator device

oper at or, hasircuitey drfidshe geomsinicat designad pajeriglsof constryetionawsed Mthe esul ting in a
| ow exponentjal, deca hite, const ant . (= I Li d I ocking onto

t he diel ect rhoﬁﬂt(?f getvi1 c 1?)2 raf:ee&g"he s? r%tos%@%%gﬁ%tgf%g}éﬁl ngoqg orque. By

adj usting RlpfR3etamiinéentithgpé. MThe/dutma frofm theoptive lew-passdiler Fhis fedcat or

i 61 60t 1 ophorut g2tk o e ircNEEwE L HEH TG STty A dee tire B speci 11
I el ectropho p q specific
human bei ng QH%Et%b%ﬂerﬁﬁﬁidrgﬁ@ﬁsQ& mgfeeﬁicrrf]&tﬂaeﬁmﬁﬁmés.smswmh‘gwed by usi ng

a reference entit such as a visi uman being) and adjusting S2 and R3
until the manioduln20? edroains BER T and 20100 k@ vaniableighistorBérthe fopgnaduleng t or que

are detected the imqdiy human, APER: i 1ign of S2 has
been det er ni HQ%,“’W%S e)rlia'tggbr?é Ao "§srt\'ﬁéggﬁpg%pivc%%gﬁﬁ;eeggtno?gﬁh%{d%s pul | ed
relative to pleo bekzerEnasd teldwar left notile 30Tktonedis KBT J35a 0100&Qact | y toward

the reference, Rl and R2_are adjusted until th&ator%ge on the | ocator
devi ce 100 t ¥wrablargsister R2, anipa/odrgvaich>! 209 2 drvolidettsrywar d the reference

entity. After thg.hatalkatoRay &ﬁz@&gﬁs&ﬁel&ﬁﬁ&tgm op RETEYZgfd j3unobser ved

entities of the sane type as the reférence entity (e.qg., humans, different
speci es of andspedtively. By adjusting the gain of these FETSs, the effective electrostatic

effect on these devices is balanced relative to FET J2. The overall gain of FETs
J1, J2 and J3, is adjusted by 0-100 k(2 variable resistor R3. The DC ammeter M1
is provided to indicate the combined current flow through all three FETs. In
addition, the piezo buzzer P1 provides an audio output whose frequency increases
as the current through the circuit increases. The battery B1 provides the required
supply voltage (preferably nine volts) to operate the circuit, and the switch S1
provides a means for turning the amplifiers J1-J3 on and off.

The bottom module 212 contains the necessary circuitry for increasing the
human operator's electrical parameter decay (RC) time constant, from | seconds
as occurs naturally to seconds as explained previously, needed to capture and lock
onto the dielectrophoretic force exhibited by a target entity and the subsequent
resulting torque, acceleration, vibration or any other measurable, quantifiable
manifestation of the force detected by the locator device 100. A 1/8 inch

grounding jack GP1 is used to provide a ground to the circuit by inserting a
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PCT/ US97/ 20958 various precious and non-precious netals, plastics, and
other materials) can be easily | ocated by the device. The interior of
the central dielectric housing 200 is shown in FIGURE 6. One end 604 of

t he tel escopvagszarenna 102 ext ends 1i1nto the front end of tHox/USAm20958Ng 200,
while an end 603 of the handle 101 eXtends into the rear end of the

housi ng 200. A cavity 600 is filed wth a first dielectric material 601
that surrounds both the interior end 604 of the tel escoping antenna 102 as
well as the interior end 603 of the handle 101. Around this cavity 600 is
a second di éP@H‘tgrSF‘%“’ngrﬁ ugrintguack 3Pl Hpce inserteds hemmating plugdvistiackhe cavity 600
and al so co t i [ : ‘ CQRI enna 102 as
wel | as thert?lﬁ?gf?‘gé&gnggé 12%1?9 f)efmiﬁ%tﬁggeﬁ necterlégti{ygie%% etgﬂ{eg%d?@ where end
604 and end redgorB4,22ikikresistas RAG 02GQ resistor RGle01 mE'capdeitedl3; clifpingVi t h t he

force. pr oducisie? BB DA allstion ofif ofs S PERGeR leche avidihdd. o s br ot on or
any ot her ngmsitivasdlestorguatoh SP icabbembwdd th 6ad @ﬁsii)@ﬁos*iﬁonfs becdnBE@ e The ends

604 and 603 ,are feﬁﬁ{ﬁt ed by a distance D, which distance is human-

oper at or - speEsg 9fan TpasistoriQ Lioroge phibe ghesiesompereats: (TheNFN and r esponse of
the | ocat oryflgubre1 HiReds bt SRR, e e _and. torque.
VWil e the specifti cedi el ect rﬁgagt mat e@gégﬁpﬁgﬁﬁg% lr%zlgl?%sgantﬁﬁh%?lque effect on
t he ant enna REJiJ4da fifse (4 ruF aapaditor €3, afist dibdd D1,secmdrdisied; ked, diel ectrics

have been found fhat..nroduce a ,usable tor for, precisely |l ocating human
bei ngs. In eEegE-{clalglme rO;B’ ?“%ea ﬁ‘i‘é‘f{’gl‘@a&%iap&ﬁ@g@e By insssting orgemeyiag pref er abl y

made of met ahe shoPtRigPligintod@dk GB1 akd chah@h@e dbsifQPof the KMtch PNt e rear
portion 209 of the antenna is nylon. Tn addition, the circurtry in nodul es

201, 202, 2@8nHdheEneisior R)gan be adjusted, endsthe qpesell freanenéyrespease athi | e t he
modul es theﬁﬁ@ﬂuﬁ&ﬁcirc?ﬁ?&h@%\?ﬁ&gmcﬁﬁle%hlcal}ﬁeschéﬁéedqg{r%gqu |G, antennas 207 and

208, are also made o en these nmateri are ueod™ an effective
di el ectrophaesponse. f orce and the subsequent resulting torque are detected

by the antenna 102 d the deyi.ce's other ent parts to precisely

| ocate the preséﬁété‘%gfeaﬁiﬁﬁﬁﬂ O\é&er‘fﬁ?.f’mﬁn@loég‘fwggﬁ%@sia&?“%l may

al t er nat el y ekRnsiensaRit@tréds® teldigeckobh PV TBrcEBAEME Shtke 'ef.hre 2t g ng levels of
resulting torque: water (distilled, deionized), glycerol, %I |r¥et hyl ene,

tri et hyl ene torgpg/ sl is detegtediby the Iapaton dewiesdi081 Everythuman being.tasmdocator
di met hyl pr oREARANReor, Hisa different capacitance (C) and resistance (R) resulting in a

low exponential decay time constant (=RC) for capturing and locking onto the

dielectrophoretic force and the subsequent resulting torque. By adjusting R1-R3
and S2, the individual human operator and the locator device 100 can be jointly
tuned and optimized to detect the maximum dielectrophoretic force and
subsequent resulting torque for the specific human being operating the locator
device 100. This is accomplished by using a reference entity (such as a visible
human being) and adjusting S2 and R3 until the maximum dielectrophoretic force
and subsequent resulting torque are detected by the individual human operator.
Once the position of S2 has been determined, the operator notes the direction the
antenna is pulled relative to the reference entity. If this direction is not exactly
toward the reference, R1 and R2 are adjusted until the torque on the locator
device 100 tends to point the antenna 102 directly toward the reference entity.
After the locator device 100 is tuned and optimized, unobserved entities of the

same type as the reference entity (e.g., humans, different species of animals,
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PCT/ US97/ 20958 nmet hyl sul f oxi de, nethanol, ethanol, propanol, barium
titanate, lead titanate, and |ead zirconate titanate. FI GURE 7 shows
a target entity of interest 700 and a surroundi ng ground plane 702. The
entity's powwydspagrron charges 701 prqﬁuce non- uni f orm el ecPET/USH2A58 | i nes
704 that have a unique spatial patterfi as shown. The non-uniformelectric
field lines 704 al so have a uni que spatial gradient pattern (not shown).
The non-uniformelectric field lines 704 term nate on the surrounding
ground plane 702 and i nduce opposite polarjzation charges 703 thereon. An
initially negtipepreigusapd BPn‘H’@GEOHW‘F@E,: plagtich, apd othgematenialedcapbe t he present

i nventi on, i&iwg%‘ﬁ?tﬂéa‘ﬁ&e non-uniformelectric field lines. The
: I ncl )

neutral matter udes a cavity 706 filled with a specific dielectric
materi al 707. TH&e interior ofitht centrad Hiekerwichobsing 200 is shesvn indFIGEREE. ar i zat i on

charges 709 and 7 I p.the dielectric terial 7Q7.. The ral matter 705
al so_cont ai r@neperns%gggftgﬁgquﬁ?%ggenméH?ngncggrg? rfff)élberf‘f%uﬁf‘% specific

di el ectric rmushg 200, ¥hile ah end 60300MBCHanEIRN DA SkteMstikto tiRGe4aME bYthé06 and the
dielectric materral 707. The protuberant antennas 708 forma pivot line 711

that is per fentirgd?hrA covignfO0ps fled wab st shigleptin mpegEal 601 thas

di el ectroph ' ' [ [ ) t t or que
noti on of tﬁs{eﬁ éﬁ@é%ﬁ%ﬁ%@ aLoggxfé%e&f%?é\}glf%Pﬁga&@a ngg%gﬁtagﬁlg to be
under st ood tih@tior dnd 603 efthe thandiy EOL. | Aoundthivatavity 600tied sécond dieleeidodi ment s
desct | bed ﬁgﬁ%%aal?{ig;hﬁg&é%{r@? S APy 48 Roui BP0 GRS SiSo Conthts the nleridr | 1€ SCOPe

PCT/ US97/ 20938 604 of the teiédtdfing antenna 102 &s well ashhélB¥drofeddd603! @Rt | Ng an entity
of a predeterm ned type, said device conprising: a housing

havi ng an i riaadledf1 ngar thepofnt whereging 16684 and end PAB exit the howing:20), The
device's handle 101 with the operator's hand defines a pivot line E around which

the dielectrophoretic force produces the subsequent i'esulting torque, acceleration,
vibration or any other measurable, quantifiable manifestation of the force. The
ends 604 and 603 are separated by a distance D, which distance is human-
operator-specific and also affects the overall sensitivity and response of the
locator device 100 as to maximum detectable force and torque.

While the specific dielectric materials for maximizing the torque effect on
the antenna for different entities are still being researched, dielectrics have been
found that produce a usable torque for precisely locating human beings. In
particular, the handle 101 and the antenna 102 are preferably made of metal,
material 601 is air, material 602 is PVC, and the rear portion 209 of the antenna is
nylon. In addition, the circuitry in modules 201, 202, 203 and bottom module
212 is encapsulated in PVC, while the modules themselves, housing 200, as well
as the parabolic antennas 207 and 208, are also made of PCV. When these
materials are used, an effective dielectrophoretic force and the subsequent
resulting torque are detected by the antenna 102 and the device's other component
parts to precisely locate the presence of human beings. Dielectric material 601
may alternately be selected from the following materials with varying levels of
resulting torque: water (distilled, deionized); glycerol, (di)ethylene, triethylene
glycol, 2-ethyl-1,3-hexanediol, y-butyrolactone, dimethylpropionamide, di-



and a sinuous rod formng a handle, said rod having a first
end extending fromsaid interior of said housing and out a rear end of
sai d housing, wherein said housing and said handl e are constructed such
that said device reacts to a unique non-uniformelectric field squared
spati-al gradvepsgr4otm ee- di nensi onal Qgttern exhi bi ted by s®CH/USHT/10858 t 0
produce a diel ectrophoretic force and™a quantifiable manifestation of said
force on said device that indicates a specific direction relative to said
entity. 2. The device according to claim1, wherein:

sai d housing includes a cavity within said first dielectric material, said
cavity bei ngnethyl suboxife, meshanals gihanal neprenels bariusntitepgtelead titanate, and 3, The

devi ce accorg' ail.m.2, further conprising at least a first nodul e
184dH Bf?t&hé]aﬂb. | mp g . : )
attached to aécol;creqspon Ing first surface of said housing, said first

nmodul e housi ng FAGUBErTeshpwnd target ehtity obf thtertst 700 arcl axsmtretndihg groendei n.
said first

4. The devi ce, gccording tq claimg3, ei . .

Todul e has P 1B 0 EHGS PRPGERaR Bk P! pipeg gn-unitorm elecwig °* g
devi ce accorglidindsT0a kinkt Ravé a wWRitR shtialatiein dstshowe CPRchaRGifblth rd  nodul es
attached to corresponding first, second and third surfaces of said

housi ng, sai deawisiiglésn ialsg have & wgisrrating gradientpatter petishawn). f i f t h

diel ectric  pue non.uniform electric field lines 704 terminate on the surrounding ground
plane 702 and induce opposite polarization charges 703 thereon. An initially
neutral matter or medium 705, such as the device of the present invention, is
shown amidst the non-uniform electric field lines. The neutral matter 705
includes a cavity 706 filled with a specific dielectric material 707. The non-
uniform electric field lines induce polarization charges 709 and 710 in the
dielectric material 707. The neutral matter 705 also contains protuberant antennas
708 that are formed from a specific dielectric material and are in direct contact
with the cavity 706 and the diclectric material 707. The protuberant antennas 708
form a pivot line 711 that is perpendicular to the plane containing FIGURE 7.
The dielectrophoretic force manifests itself as an easily detected torque motion of
the antenna 708 about the pivot line 711.

It is to be understood that the present invention is not limited to the

embodiments described above, but encompasses any and all embodiments within

the scope of the following claims.
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devi ce according to claimb5, wherein said" sposed radial ly

120 degrees from one anot her. 7. The device according to claim
5, wherein wasz4o7vst, second and tp' rd nodul es conpri se PCYEI2SEoNd and
third anplifiers therein, respecti vel{/. 8. The devi ce according
to claim7, wherein said first nodule conprises a first variable resistor
therein coupled with said first, second and third anplifiers, said

vari abl e resistor changing a gain of said first, second and third
anplifiers. ICLAIM: 9. The device according to claim8, wherein said
second nodul e conprises a second variable resistor coupled with said
second anplifieriand Adedice fofldetinpaentityCafpréde®amined Bipethaidadevizbl e resi st or
coupled with said third anplifier, said second and third variable
resistors changidige:-a gain of said second and third anplifiers,
respectively. 10. The device according to claim7, wherein said

second dielectric mayghigpl hia§ingiraﬁ inte ‘or(gvithaf%rgt]dielechnq_matgﬁ&iit Geigccording to
claim?7, further conprisi né an ongated antenna having a first end, said

first end extending fromsaid interior of said housing and out a front end
of said hou8Mg, wherein said first nodule and said second nodul e each

have a parabolic antenna nounted fhereon in a swept back osi tion.
P a sinuous roci Form%ng a handle, said rog havl;l)ng a grst endp

extending from said interior of said housing and out a rear end of said housing,
wherein said housing and said handle are constructed such that said device reacts
to a unique non-uniform electric field squared spatial gradient three-dimensional
pattern exhibited by said entity to produce a dielectrophoretic force and a
quantifiable manifestation of said force on said device that indicates a specific
direction relative to said entity.

2. The device according to claim 1, wherein:

said housing includes a cavity within said first dielectric material,
said cavity being filled with a second dielectric material.

3. The device according to claim 2, further comprising at least a first
module attached to a corresponding first surface of said housing, said first module
housing a corresponding third dielectric material therein.

4. The device according to claim 3, wherein

said first module has a corresponding first amplifier therein.

5. The device according to claim 3, comprising first, second and third

modules attached to corresponding first, second and third surfaces of said

housing, said modules housing corresponding third, fourth and fifth dielectric
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ant enna nounigsbgidgreon in a swept ba%s posi ti on. RCT/USITRDS8 devi ce

according to claim5, wherein: said first, second, third,
fourth, and fifth dielectric materials are selected to nmaxim ze said
di el ectrophoretic force for said predeterm ned type of entity.

14. The device according to claim5, wherein: sai d
si nuous rod pnglddeRerdinSeGRMVeRNd having a rear nodule nounted thereon.
15. The device according to claim 14, wherein: said rear

e on <219 rof hacr Byl HELEAR SO SR 10
Four he 11 1¢ fisapcriat o bt R R 8P s are pyc and
sai d secongl di el ectr! c_ material is sel ?%P@%%pthe rgug 1(Lzri)ﬂn_si sti_ng of :
air; water; glycefol; [BRJextRpreariing tog ’bqaif’c%gt’ esond 1,3
hexanedi ol ; y-butyrol actone; dinmethyl propi onanm de; di-nethyl sulfoxide;
third modules comprise first, second and third amplifiers therein, respectively.
8. The device according to claim 7, wherein said first module
comprises a first variable resistor therein coupled with said first, second and third
amplifiers, said variable resistor changing a gain of said first, second and third
amplifiers.
9. The device according to claim 8, wherein said second module
comprises a second variable resistor coupled with said second amplifier and said
third module comprises a third variable resistor coupled with said third amplifier,
said second and third variable resistors changing a gain of said second and third
amplifiers, respectively.
10.  The device according to claim 7, wherein said second dielectric
material is air.
11.  The device according to claim 7, further comprising an elongated
antenna having a first end, said first end extending from said interior of said
housing and out a front end of said housing, wherein said first module and said
second module each have a parabolic antenna mounted thereon in a swept back
position.
12.  The device according to claim 11, wherein:

said right bottom module and said left bottom module each have a



met hanol ; et hanol; propanol; bari um t i tanate; lead titanate; and | ead

svihre(r:glnﬁt ° titanate said second di ﬂmmmlﬂﬁﬂmmg. ;Oaflr?i m 1o

18. The device according to claim 15, furfhet cbnpriSing:

an anplifierwdisspesed in said rear rmﬂ,)ul e, said anplifier heoTnisp7a0058i nput ;
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PCT/ US97/ 20958 a multi-position switch electrically
connected to said input; and a plurality of tuning circuits
coupled via said nmulti-position swtch to said input. 19. The

devi ce accor glirat@lit antehim mdukfed théredinm swept back position. said first nodule
conprises a corresponding first variable resistor therein for changing the

gain of said firsf3, anpitelde@ie according to cfafln 5, whetbl§; devi ce according to claim
3, wherein said predetermned type of enfity Is a human, and wherein said

first and third diel e%;lirdl E&H ﬁ{u% ﬁmhs%{gﬁﬁ%%dele ‘id"flgtgf nd ?II electric

material is selected from e group tonsi’sting Y air, water,
glycerol, (dleiec ela | rerfg.:?ﬂm%er 3|me J}XILgtpo%hgrexg R)rée tzof seaExP B/redetérmined type of

entity.
14.  The device according 10 claim 5, wherein:
said sinuous rod includes a second end having a rear module
mounted thereon.
15.  The device according to claim 14, wherein:
said rear module on said rod has a sixth dielectric material therein.
16. The device according to claim 15, wherein:
said predetermined type of entity is a human;
said first, third, fourth, fifth and sixth dielectric materials are PVC; and
said second dielectric material is selected from the groub
consisting of: air; water; glycerol; (di)ethylene; triethylene glycol; 2-ethyl-1,3-
hexanediol; y-butyrolactone; dimethylpropionamide; di-methy! sulfoxide;
methanol; ethanol; propanol; barium titanate; lead titanate; and lead zirconate
titantate.
17.  The device according to claim 16, wherein:
said second dielectric material is air.
18.  The device according to claim 15, further comprising:
an amplifier disposed in said rear module, said amplifier having an

input;



hexanedi ol , y-butyrol actone, dinethyl propj m de. di-nethyl sulfoxide,
nmet hanol , et hanol, propanol, bariumti taﬁﬂjﬂﬁ"ﬂ&ﬁ“ﬂ’”ﬂ te, and | ead
zirconate titanate. 21. The d ngiWo claim2, further
conpri si ng: an el ongated antenna having a first end;

sai d- el ongawebsaarenna’ s first end eyjending fromsaid i nt BET/BI73P958 s ai d
housi ng and out a front end of said housing. 22. The devi ce
according to claim21l, wherein: said first and said second
dielectric materials are both disposed in contact with said first end of
said el ongated antenna and said first end of said sinuous rod.

23. A et hod for | coatltinpsiion ewitclt sleapfically pometed tosaididpatymd, said  net hod

conpri si ng: WO 98/ 24077 o _ 18 _
PCT/ US97/ 20958 a plurality of tuning cifbﬁﬁwdﬂx?an_ﬁvﬁdamﬁﬁlti%sﬁeﬂ swicthaving a
housi ng and a handl e; hol di ng said | ocating device by said

handl e; to sai m%‘t(t. scanning said locating device in a constant
uni form noti1 on ba and forth in a general direction toward said entity;

and 19.  The device according to claim 18, wherein:

said first module comprises a corresponding first variable resistor
therein for changing the gain of said first amplifier.

20. The device according to claim 3, wherein said predetermined type
of entity is a human, and wherein said first and third dielectric materials are PVC
and said second dielectric material is selected from the group consisting
essentially of: air, water, glycerol, (di)ethylene, triethylene glycol, 2-ethyl-1,3-
hexanediol, y-butyrolactone, dimethylpropionamide, di-methyl sulfoxide,
methanol, ethanol, propanol, barium titanate, lead titanate, and lead zirconate
titanate.

21.  The device according to claim 2, further comprising:

an elongated antenna having a first end;
said elongated antenna's first end extending from said interior of
said housing and out a front end of said housing.

22.  The device according to claim 21, wherein:

said first and said second dielectric materials are both disposed in
contact with said first end of said elongated antenna and said first end of said
sinuous rod.

23. A method for locating an entity of a predetermined type, said

method comprising:



observing a reaction of said device caused by a quantifiLable
mani festation of a dielectrophoretic for mm “M\‘ﬁ I nteraction
bet ween sai d devi ce and a uni que non- um“\m g C.lield squared
spatial gradient three- di mensi onal patterfi ekhibited by said entity, to
determ ne a gjeasahidgre direction relative to said entity. PCI/US97/20938.

The met hod according to claim 23, sai & net hod further conpri si ng:

providing said | ocating device with at |east one dielectric material; and
wherein said at |east one dielectric material is
presel ect ed dependi ng on said predeterm ned type of entity. 25.

The method accor di g "t grahdtid’s RltarirkaiedicRivii hbtishB@hd « hERIRY | Si NG
providing said | ocating device with at |east two dielectric mat eri al s;

a first of said dielectLi Er@%’ Lals jhnl MGandie: a second
of said dielectric nmat tgﬂdgﬁ S g?n%%e%c%‘%d% rom the group consisting of:
air; water; glycerol; (di)ethyl.ene:. triethylene cpl:. 2-ethyl,-1, 3-
hexanedi ol ; y-butyrol a%f%’#é‘,g %‘fiﬁ%"taﬁﬁ %ervbcﬁi%ﬁﬁ?ﬂs&g% X'Hfé%?cﬁwbéfh f oxi de;

WD 98/ 24077 PCT/ US97/ 20958

19 and forth in a general direction toward said entity; and

observing a reaction of said device caused by a quantifiable
manifestation of a dielectrophoretic force produced by an interaction between said
device and a unique non-uniform electric field squared spatial gradient three-
dimensional pattern exhibited by said entity, to determine a specific direction
relative to said entity.
24. The method according to claim 23, said method further
comprising:
providing said locating device with at least one dielectric material;
and wherein
said at least one dielectric material is preselected depending on
said predetermined type of entity.
25. The method according to claim 24, said method further
comprising:
providing said locating device with at least two dielectric
materials;
a first of said dielectric materials being PVC;
a second of said dielectric materials being selected from the group
consisting oft air; water; glycerol; (di)ethylene; triethylene glycol; 2-ethyl-1,3-

hexanediol; y-butyrolactone; dimethylpropionamide; di-methyl sulfoxide;



met hanol ; et hanol; propanol; barlum itanate; and | ead
zirconate titantate. u 4]ﬁ ding to claim?25,
wher ei n: sai d seco rial is alr and

said predeterm ned type of entity is a hunan belng The

met hod accom ssgp4dm cl ai m 23, further,,conpri sing: PCTmswnogﬁsovi di ng
said locating device with an eIongaté% antenna; and wherein

said quantifiable manifestation is a torque; and sai d
reaction is a tendency for said antenna to point toward said entity.

28. A device for detecting a unique non-uniformelectric field squared
spati al gr adiefizhol; bthesol Ppropns]; Garhm piainhtes lead titheate] end ead cixvpaiesi Ng:

a housing defining a cavity therein; a first dielectric
materi al di gppeRsl 1 n said housing; and a handle formed of a

conductive material disposed in contact wwth said first dielectric

mat eri al, wherei sal %ﬁ&%h@ﬂcc%% icflau?%d\'nﬁr%e constructed such that

said. devi ce reac s to the unique noh-uniform ec’trl c field squared
spatial gradient thre tern to produce a dielectrophoretic
force and a quantifi g%‘?%ecﬂ% #?@gpa&%%eﬁﬁg) a‘@ force on said device.

29. The devi ce according,to ¢la.m urth conpri sing an antenna

di sposed in operati ve%‘%ﬁ‘%ﬂﬁf’%ﬁ‘%ﬁwqq‘?ﬁgﬁ? HEH‘B beig-

27.  The method according to claim 23, further comprising:

providing said locating device with an elongated antenna; and
wherein
said quantifiable manifestation is a torque; and
said reaction is a tendency for said antenna to point toward said
entity.
28. A device for detecting a unique non-uniform electric field squared
spatial gradient three-dimensional pattern, the device comprising:
a housing defining a cavity therein;
a first dielectric material disposed in said housing; and
a handle formed of a conductive material disposed in contact with
said first dielectric material, wherein said housing and said handle are constructed
such that said device reacts to the unique non-uniform electric field squared
spatial gradient three-dimensional pattern to produce a dielectrophoretic force and
a quantifiable manifestation of said force on said device.
29.  The device according to claim 28, further comprising an antenna

disposed in operative communication with said housing.



P pvess T

The device according to cla s defined by the
devi ce conponents. The devi ce accordlng to claim29, wherein
sai d ant ennawosharned of a conductlge material and is d|§UU@§uWWWﬂtontact
with said first dielectric material. 32. The devi ce according
to claim 31, wherein said housing conprises a front end and a rear end,
sai d antenna being secured to said housing at said front end and said
handl e bei ng secured to said housing at said rear end.
30.  The device according to claim 29, wherein said antenna is defined
by the device components,
31.  The device according to claim 29, wherein said antenna is formed
of a conductive material and is disposed in contact with said first dielectric
material.
32.  The device according to claim 31, wherein said housing comprises

a front end and a rear end, said antenna being secured to said housing at said front

end and said handle being secured 1o said housing at said rear end.



