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METERING CIRCUIT - 5 CROSS REFERENCE TO RELATED APPLI CATI ONS
The present invention is a continuation-in-part of U S. Patent
Application No. 08/758,248 to Afilani filled on Novenber 27, 1996, the .
di scl osure in which is incorporated herein by reference and I s attached

hereto 10 as Appendi x A I n adMETERINGQCIRCIIENt i nvention is a

continuation-in-part of US. Application No. 08/840,069, to Afilani,
filed on April 24, 1997, the di sclosure in which is al so

I ncorporated herein by reference and is attached hereto as Appendi x
B. 15 FI ELD CF THE I NVENTI ON
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various entities by detectlng dlelectroklne5|s response in the entity. In

particul ar, the prepi@fredeivvedtidn if £ taitRGatich-a-paRtdTQHS aderppar atus for 20
detecting and nmetering current indicators of the dielectrokinesis response.
BACKGROUND OF ApitticriiwENGI @8758,2482® Afilani filed onNereember 25i1986,ghe or gani ¢

obj ects and other entitie ener a extern ctric field and
gradi ents t her BSHOSHFR ‘Bﬁ”}ﬁéh’g éncBmoQtF@E?remy rgfgrence At affachEd hirkro
10  as Appendix A. In addition, the present invention is a continuation-in-part of
U.S. Application No. 08/840,069, to Afilani, filed on April 24, 1997, the
disclosure in which is also incorporated herein by reference and is attached

hereto as Appendix B.

15
FIELD OF THE INVENTION

The present invention relates to methods and apparatus for locating
various entities by detecting dielectrokinesis response in the entity. In
particular, the present invention relates to a method and apparatus for

20  detecting and metering current indicators of the dielectrokinesis response.

BACKGROUND OF THE INVENTION

25 Humans, animals, organic objects and other entities generate an
external electric field and gradients thereof which cause polarization, de-
polarization and re-polarization phenomenon in cellular membranes. These
phenomenon result in polarization states which can be detected by a detector
device as described in U.S. Patent Application Nos. 08/758,248 and

30  08/840,649, attached hereto as Appendices A and B. The background
information with respect to dielectrokinesis effects and how they can be
detected is thoroughly discussed in those applications attached hereto and
incorporated herein by reference and thus, for the sake of brevity, such a

discussion is not repeated here.




pol ari zati on and re-pol ari zati on phenonmenon in cellular nenbranes. These

phenonmenon \R’S%g)l@é#/n pol ari zati on states which can ‘be defec‘;%ﬁu%gqm

det ect or ice as described in U S. Patent Applicat

08/ 758, 248 and 30 08/840, 649, attached hereto as Appendices A and B. The
backgr ound I nformation with respect to dielectrokinesis effects and
how t hey can be detected is thorgughly discussed in those
applications attached hereto and i ncorporated herein by reference
and thus, for the sake of brevity, such a di scussion is not
repeated here. ‘The present invention relates to anim%ovement to the detector and 2

The present invention'relates to an 1 nprovenhent to the detector and

met eri ng ci r cundétengasscaityaissodiated Wwith the inventodsi desibed icthoseed i n t hose
applications. In particular the circuitry show in, for_ exanple, Figure 5
of U S. Applicatigns. Jp priculap thesr coityy s{%@néﬁrﬁxmplp,rﬁiwe 89f3hSant enna
102 upon 5 i Gh f Qci ated, W th.diel ectrokinesis effects act.
The ant enna 1%§1cat}om§go.@§ﬁﬁ§ﬁ§3gp er}gﬁt_ éx)ulpflﬁg?s a!n(?WCeBﬁ%@#]ﬁ’ROc“er F1, which
outputs 10 sa GyRiERHe forces asdsdisted Wil dRHERinédiTeffeb@UEE TheSARNRa 862 JFETS J1,
J2, and J3). After the current detection JFETs, the current continues

i nto a curr entis petnected ddlan optilna fow pass filtpt F Qivelichoutmns tvwaerenPl. The current

detectors (JFEJs J1, J2 apnd_J3), 10 together with the nmeter ML and piezo
buzzer Pl are Gpisston devaes @Figuise @‘G_B‘F‘Iaé ETs llg /¢, ad{3). Mierpiee @ameBhna 102

whi ch are indu . i el K. I f Thus, in
accordance W tcge?{iﬁgxgﬁeé;@r %tclugr%h{) . “g"%r‘@g%‘?’&kﬁ%‘?‘?‘cy{ﬁ' Sﬂéﬁ}). -

08/ 758, 248, t héptidRApRizE busEp POY The Burkétit ABfeoFTBETS A, 1Nendlj3§] ect r oki nesi s
effects associated with the presence of an entity to be detécted and

t hereby 10 together with the meter M1 and piezo buzzer P1 are used to detect the subtle

currents on the antenna 102 which are induced by the dielectrokinesis effects.
Thus, in accordance with the description of Figure 5 of Application No.

08/758,248, the operator employs an antenna to sense the dielectrokinesis

effects associated with the presence of an entity to be detected and thereby

15  creates a very low level current in association with that detection. The low
level current detector in Figure 5 takes the low level current induced on the
antenna 102 and passes it through the low pass filter F1 and then to the gate of
the respective JFETs. If the current exceeds the gate threshold of operation
for the respective JFETS, the JFETSs open to thereby complete a circuit

20  powered by battery B1 and including meter M1 and piezo buzzer P1. In this
way, current induced on antenna 102 will control the operation of meters M1
and piezo buzzer P1 in order to thereby detect dielectrokinesis effects in the
vicinity of the antenna 102 and display them (via meter M1 and pieéo buzzer
P1) to the operator.

25 The present invention is a circuit which is designed specifically to
improve detection of the low level currents that are induced in the antenna by
the dielectrokinesis effects of an unknown entity existing in the vicinity of the
antenna, In particular, it is desirable to improve the distance in which the
detector device can be accurately used to detect the unknown entity. That is,

30  in detectors, increasing the distance that the detector device can unequivocally



15 creat eVQIVHBE | ow | evel current in association with thBEVYEIEAE6nN.
The | ow | evel current detector in Figure 5 takes the | ow | evel current
i nduced on the antenna 102 and passes it through the | ow pass filter
F1 and then to the gate of the respective JFETs. If the current
exceeds the gate threshold of operation 3 for the respective JFETs,. the
JFETs open to thereby conplete a circuit 20 powered by battery Bl and

including nmeter ML and piezo buzzer PL. In this vva¥ current induced
on ant enna 102denitify the preserse afitke ensidy istdesirabler Unfersynately, as the distaneg pi ezo

buzzer P1 in qrder t her eby det ect .dielectrokinesis effects,in the
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effects of an unknown entity existing in the vicinity of the ant enna.
I n particulsar,presengesofithe putitipl Since thergyrignideyalindiced gn@atenna 102 @R t he

detector device c be, acqurately used to ect the .unkno enti.ty. That
is, 30 in det@@?&n@"‘, re}q%gé’lgi%wﬁa& qﬁﬁl%?fl t&‘? ﬁ@g?t%t&eﬁéokﬁe{egg%qm&vi ce can
unequi vocal | y t'levels (and hence the signal to noise ratio) can have a dramatic 3
identify the ptrhggérrl;%ne %’Fst(ﬁne eerrllﬁt;silgsn dgsniorsatr)?e.) Unf%’rtunatel y, as the

di stance inpavteathe bperditdrat tlmracerittichiacldding tteanaximumteffectiver eases, the
signal strength received by detector due to the dielectrokinesis

ef fects of thedlﬁﬁm&me@ﬁm%y are dramatically reduced and can thereby

1 i dentifi ; . , S h
carrent 1elers | naueddebiife Ssishief gsboriaRl RERSGocPlo MBSl ARN BT VS, 1
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| evel s (and hence the signal to norse ratio) can have a dramatic

i npact on the thedetioonaised hpdislectrokinesicaffects dddudedy thi gresendernfitheef f ecti ve

unknown entity. The detection occurs as a result of the induced current on the

antenna 102 exceeding the gate threshold on the JFETs J1, J2, and J3. Current
15 levels below the threshold will fail detection. This method can provide low

sensitivity of operation since the operator will receive either a positive

indication (via meter movement and piezo buzzing) if the current threshold is

exceeded or no indication at all if it is not.

20
SUMMARY OF AN EXAMPLE EMBODIMENT OF THE INVENTION

The present metering circuit operates in conjunction with the antenna,

filtering and detector circuit described in Appendix A and B. By replacing the
25  JFETs of Figure 5 of Appendix A with the present circuit, the operator can
detect more subtle indications of the presence of an unknown entity.

With the present metering circuit, the operator sets the detection level
to a particular value (preferably a null value) such that changes in the
dielectrokinetic effects are more sensitively detected. Thus, for example, if

30 ambient levels of electric field are 20 micro volts per cm and the change in field

caused by the dielectrokinesis effect of introducing an unknown entity into the




di stance of detection. 10 In addition, the detector descri-bed

wth respe (ﬁ?:,pendi Xx A and B i ncludes circuitry whj | esi gned
to sense tﬁgog lec ric field in the vicinity of t he d%@%ﬁ’é%ged by

di el ectrokinesis effects induced by the presence of the unknown
entity. The detection occurs as a result of the induced current on the
antenna 102 exceeding the gate threshol d4on the JFETs J1, J2, and J3.
Current 15 |Ilevels below the threshold will fail detection. This nethed can
provi de | ow sensitivity of operation since the operator will receive
either a posi tdfeiive range JFhH &Rénd" 0f YhiBed B4 £ idfB VB! orft Bnfl i7 0 PUZZ1 D).
if the current threshold is exceeded or no 1ndication~at all if it is
not. 20 antbiguk/eenditiomns,/the ERohREHBMENBOD 1NnNTméter thight b&WENTI ON
The present netering. cirtcui grates in conjunction with the antenna,
filtering and ‘B‘gftg’gg’éﬁabi‘i todhe gates. Jaguehy msedheimgtenanchpie®® buggen epl aci ng
the 25 JFETs | Al with the present circuit, the
operator can ‘Q&I(fhtgle%dg%%t%%figﬁﬁ%r%%hﬁ?ﬂiaggpﬁ)ﬁﬂ%‘%&ﬁﬁ’f’ﬂén FE@@&E@ of an
unknown entsi t Yoondition. Wth the present netering circuit, the
operator sets the detection |evel to a particular value (preferably a
nul | val ue) such t Hfthowievergthe cimrentidetection ciratit&kzeros rinkif acthe ambfehect s are
nore sensitively,.detected. T%us, fo %xarrpl e,.if 30  anbient |evels of
electric fiel &%@8%@&@@%6 pmzer it candrtionbtochlmisso velt peredna
fﬁgsed by the el B \nREdAE Ry &ilifSductd inkd b QHHG0 nge of B, SNt ity into
102) can be more sensitively identified by the detection circuit and thereby

10  provide a more obvious identification to the operator of the presence of an
unknown entity.
The present invention thus advantageously provides improved
sensitivity iri detecting the presence of unidentified entities and also provides

increased distances of effective operation.

15
BRIEF DESCRIPTION OF THE DRAWINGS
Other advantages and objects of the present invention will be described
in detail with reference to the accompanying drawings, in which:
20
FIGURE 1 is a circuit diagram of an example embodiment of the
present invention.
25 DETAILED DESCRIPTION OF THE

PERSENTLY PREFERRED EMBODIMENTS

Figure 5 of Appendix A shows a circuit diagram in which an antenna
102 detects an electric field in the vicinity of the detector and delivers a low

30  value current to a current detector circuit The present invention can be



4 efW@8%1088 r ange of the antenna 102 causes a +1 ni cPETAUSIHITp& cm

change in anbi ent conditions, the change from 20 to 21 on a neter
m ght be i ndi stinguishable to the JET gates. In such a case, the
nmet er and piezo buzzer woul d not adequately distinguish between an
anbi ent condition and a changed 5 condition, I f, however,

the current detection circuit "zeros" itself at the anbient
condition, the change from zero (anmbient condition) to +1 micro volt per cm
(when t he unkrivgbstiteted intg thesapparapusdigsasibed in Appendixeh inctonneation avithehof t he

t 102 1sitively i tified t det ecti
i euit and 1 rePERgteRte 1 BN e e et ofliRun d EaPHe o he |

operator of the-REEREES : W ity. The
present inventi onﬁﬁ?ﬁé&lg \?gn a%feFol%lgle; pr |nesk|' npr oved sensitivity
In detecting the priasksesgany, Figire e of tHel preseftlbvdntios ilasteatey Alexamlel des
i ncreased di stances of géfgf ective operatpi?on. 15 BRI EF
DESCRI PTI O Orembeginpmnof thedmproved current dete@oheircuitdhfaAssshewnamBigots ect s of

the present inventi.on w.ll| be described .in detail with reference to
t he accorrpanyi]néh"tﬁ“'éwtﬁngés, cqqx}e%ﬁ&%gntg@az(commgmg with antenpRE02 08 s a circuit

di agram of an | g | ®’N f th . present i.nventian. 25
DETA L ED. DEGCHTEHIR T bRadl 15" The anikhifa 2 providd ERSRex BB Ty

EMBODI MENTS  electric fields are brought into effective proximity to it. The current detector

circuit 10 senses the current provided by antenna 2 and provides an indication

10  of that current to the operator via meter 50, in accordance with the purposes
described with respect to U.S. Application No. 08/758,248.

The present current sensor 10 includes a series of amplifiers, beginning

with a first operational amplifier 12 conngc.:t'é.d to a series of amplifier circuits
30, 32, 34, and 36. Operational amplifier 12 is preferably a low noise, low

15  frequency precision Op amp that permits very low level input currents (on the
pico amp level). An example operational amplifier suitable for the present
current detector is marketed by Analog Devices of Norwood, Massachusetts
under the product no. AD645, a data sheet corresponding to which is attached
as Appendix C, which is incorporated herein by reference.. Alternative

20  amplifiers can be used provided they have a voltage noise spectral density
curve to operate at a frequency at which the dielectrokinetic effects can be
detected with sufficient sensitivity. For example, for detection of humans by
detection of the dielectokinetic effects of the electrical signals in a human heart,
an amplifier with a voltage noise spectral density curve to operate around 18

25  Hzor less, and preferably around 10 Hz, will suffice. Other—and different—
operational characteristics may be more appropriate for detection of other
types of entities or for detection of alternative physiological characteristics of

human entities.



Figure 5 of Appendix A shows a circuit diagramin which an antenna -

102 detects an electric field in the vicinity of .the detector and delivers
a low 30 WeMUBSBurrent to a current detector circuit ThePHFUSH7206

i nvention can be ) 5
substituted into the apparatus described in Appendix A in connection with
t he sane antenna 102 by substituting the circuit of Figure 1
(attached) for the current detectPon circuit of Figure 5 of Appendi x
A In this regard, Figure 1 of the present invention

[ I | ustrates an examg f?equg?cauo?ergsgmig@gb%d eﬁ%&%ﬁ%ﬁ’d’eﬁ%ﬂ?ﬁ’w{i{e det ect or

circuit 10. As shown in connected to

antenna 2 ( copeacfredugcyofithe Bedre Myichlly, thé beat frequehitytid afound 92 ARpendi x A).
The antenna 2 provides a | ow | evel current as electric fields are

brought i nt o By Fewrier jrangfeaningthebeatosignal, ome ndsua fupdamental Eequency at circuit
10 senses the .cu ovi ded ,by antenna 2 and. provjdes an iphdjigation 10
of that curr e?‘P(Ou{ E)J;? k’gp@wg}?eo@e%ji%erﬁﬂ? CWCt?WB%E{Lﬁ%’ﬁgeﬁﬁthft he

pur poses lﬁi?e?‘"' Welc s ATV I &Q%I ' \ 08/ 758, 248.
The presenst c%orren{n%gensgp@!&%sicglzpﬁg%gﬁge&s@ﬁogs dngtﬂrr%?‘%??lj;érﬁg, begi nni ng
with a first amponentsofitheFopherd sigmal dPtocamyfirqhady levelfors whick sheafigrahpl i fi er

circuits 30, 32, 34, and 36. QOperational anplifier 12 is preferably a
| ow noi se, | otf D5 FAtGERMSOW caeuabi te sxTppolatpa usable signehi The ivanjors ow | evel

[ . ' I | ).. | ' I
o0 o S0 By o BoE ot "B} i KBURE S 0BERHE R0 vy
Anal og Devi Cegane Nploye@dp t&/amgb%tmmpeandgumqmmspséfswt no. ADG45,

a data sheet corresponding to which is attache as Appendi x C, which
i s i ncor par at katkpmned noiky overéemesrtheFoulier eompdtienesigi@ls. anplifiers can be

used provided they _have g vpltage noise spectral density curve to
operate at a freq UER%‘?V%{F“WEWQ%H%OB‘?’E‘I’M *I"Hﬂi%ﬁé” recgivesacieedhagh pe

signal from the output of OP amp 12. The non-inverting input of the

operational amplifier 12 receives the antenna signal via series capacitor C1. C1
may be chosen based on the specific design constraints of the system used, but
15  may preferably be a metal film capacitor of, for example, 0.47uF.

The output of the operational amplifier 12 is then feed into the
inverting input of amplifier 14 within first amplifier stage 30 via the resistor RS5.
Each of the amplifier stages 30, 32, 34, and 36 includes such a resistor (RS,
R6, R7, and R8+R9) at the inverting input. In addition, the output of each of

20  the amplifiers 14, 16, 18, and 20, of respectively, amplifier stages 30, 32, 34,
and 36 is fed back to the inverting input of the respective amplifier via the
parallel combination of corresponding resistors and capacitors R1, R2, R3, R4,
and C2, C3, C4, and C5. Also at the output of amplifier 14 is coupIing
capacitor C6 which may be a 2.2. UF ceramic capacitor connected in series

25  between the amplifier 14 and the second amplifier stage 32.

The non-inverting inputs of amplifiers 14 and 16 are tied to ground via
resistors R11 and R12. For the non-inverting inputs of amplifiers 18 and 20 of
amplifier stages 34 and 36, respectively, automatic nulling adjustments are
provided. In particular, at the third amplifier stage 34, the non-inverting input

30  of amplifier 18 is connected to variable resistor R14, which is connected in
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By Fourier trvaniableresistar Ri4emiicestups mnodf thezeso difsed adjastinenticironit22) frequéncy
at about 17.5 Hz (hence the jdeal operational characteristic of 18 Hz,
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up to about Skighigaih amplifieyseagasdASen Hmmpletdimdﬁin&toﬁﬂfemem ddjust backgr ound
noi se overcones the Fourier conponent. s The i nverting
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may be chegenchases cymm\z%ra%laeldf @@&F%ﬁﬁ@ﬁb‘éiﬁkﬁl ﬁInQEaﬁaEi%rSySt em used,
but 15 may preferably be a netal film capacitor of, for exanpl e,

0.47[err]F. The fourth amplifier stage 36 includes amplifier 20 and input resistors

R8 in series with R9. Resistor R8 is variable and may have a value of 250K
ohms, while resistor R9 is fixed at a value of 220 K ohms. Resistor R8 is a
potentiometer which provides a sensitivity adjustment for the operator. In .

15 addition, adjustment circuit 24 is provided into the non-inverting input of
amplifier 20 to provide a center adjustment for the meter being used. This
allows the operator to determine whether the presence of an unknown entity
causes the metering circuit to build capacitance or to draw capacitance. Center
adjustment circuit 24 includes variable resistor R16 connected between

20  positive and negative voltage. It may be a 50 K ohm resistor connected in
parallel with capacitor C10 which may be a 0.1 microfarad metal film
capacitor. Ideally, R16 is adjusted for half scale (i.e., centered on the meter)
when no input signal is present.

The output of the fourth amplifier stage 36 is provided to a resistor

25 R10 which may be 47 K ohms, but will be adjusted depending upon the meter
used. The output of the resistor R10 is provided to the meter 50 which will
identify the presence of current at the antenna 2 to the operator, as amplified
by the various amplifier stages discussed previously.

In operation, a very small current is detected in antenna 2 whenever the

30  dielectrokinetic effects cause a change in electric field compared to ambient




The out put of the operational anplifier 12 is then feed into the
i nverting input of anplifier 14 within first anplifier stiage 30 via the
resi stor ROVO99/1085Each of the anplifier stages 30, 32, 34, BEHUSHITIE| udes

such a resistor (RS, R6, R7, and R8+R9) at the inverting input. In
addition, the output of each of 20 the anplifiers 14, 16, 18, and 20, of
respectively, anplifier stages 30, 32, 34, and 36 is fed back to the
i nverting input of the respective anplifBer via the par al | el

conbi nati on of corresponding resistors and capacitors Rl, R2, R3, R4,
and C2, C3, C4, and C5. Also at the output of anplifier 14 is coupling
capacitor C6 v#anditiopsyThjecurrent may be i the ogder afipisoarpsaad iprovidethect ed in

series 25 betyeen e.anplifier.14 and the secaond, applifder,s e 32.
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adj ust nent s arsts show that theisdbk diklectpekiniesis effedts oﬁhépfeeertcbiofﬁh anplifier stage
34, the non-inverting input 30 of anplifier 18 is connected to variable
resi stor R1%, wmdantifiedensity arecseerandrcoupling between the unidentified entity and

fesi stor fua o dpebioris migmisat, T vtpifer 74 igBafes e smnif s %o

vol ts) thr Oqugﬂg@@%f‘EhQ%u%?to 8 %our amphﬁ&asﬁd%gk@, 3"2,6’373,\?7%?'36!?%&@&‘(65 up a

part of the z set ustnment crrcuit ch is connected to

t he non-i nver t amglifien ftagesdlirthdt®oasinhe figeal vdle sush that the meter Seataheof f set
adjustnment circuit 22 is provided to permt _the operator to adj ust the

gain of the thpytautsfsbecursnbéeennbeieuy 18can ideptflito phighaeice of platitye
high gain gl b elserde 3358 unidentHbd SKATPLen B HRGhc 'S, £3" 0 ad ust

example, 20 meters or more.

e
-

The circuit 10 will float to ambient electric field conditions such that,
after, for example 2 to 3 seconds, the circuit nulls itself at the ambient
condition. Thereafter, changes in the electric field caused by the

15  dielectrokinetic effects of introducing another entity in the vicinity of the
antenna 2 will be registered by the metering circuit. In this way, any changes
to the ambient condition can be detected with greater sensitivity directly on the
meter being used, as discussed above.

The present invention is not limited to the precise circuit shown in

20  Figure 1, but may employ other circuit designs which are low pass and keyed
off of a device having a voltage noise spectral density curve to operate around
50 Hz or less, and preferably around 10-18 Hz. This allows the cirgﬁit 10to
sense a charge on the antenna 2 and use the charge to apply a series of gains
for detection by a meter or other suitable device.

25 The present invention has many uses and is not necessarily limited to
any particular use: The inventors have found that the antenna detector and
metering circuit can be used to detect the presence of hidden entities, including
humans, animals, polymers, controlled substances, etc. Further applications
include the detection of movement (motion detectors) in a defined

30 environment. For example, when an entity is perfectly still within a room, the



circuit 22WOe¥1085hr R3 may have a val ue of 100K ohns, resi BEBUSHMIZ26hay
have a val ue of 100K ohns and resistor R14 may have a val ue of 5K
ohnms. Further, 10- capacitor C9 may have a value of .0.1l[err]F and nay be a
metal film capacitor. The fourth anplifier stage.36 includes
anplifier 20 and input resistors R89in series with R9. Resistor R8 is
vari abl e and may have a val ue of 250K ohns, while resistor RO is fixed
at a value of 220 K ohnms. Resistor R8 is a pot enti omet er which

provi des a- serpsesentdiropit xdll fiest deteet theentithsheplaftert ofew denorids) makidselfi on,

adjustnent circuit 24 is pr.avid I nto.t.he non-inverting input of
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allows the o b Qe W a known entit
causes the motcayer et et aEIglelE bt BE TSGR Bl pOhe AR T ance.

Cent er adj physitahérientationidf ti/hunnatsuites rdaiveab ik deshing ahtefd® connect ed
bet ween 20 positive and negative voltage. It may be a 50 K ohm resi stor

connect ed in (whichjimhun ckanges the elegpisdieldsenseddywhé attenma2)be a 0.1 mi cr of ar ad
metal film capacitor. .ldeall R16 is .adjusted for half scale (i.e.,
centered on the rret“gt} her aPP‘“i?oﬁ%Wﬁ‘Be FYFUtond? Q)HEV” %mﬁ&éas’éiﬂﬂg.‘“’sm

The out put of tofol | [ r.esi stor 25
RLO whi o rmy TERE 49 BRI W Ik Rontaf 88 ustd 1 huefl) Sthrdloeife b et o

used. The out mltctrif fidldhassoeiated trith aRhanhest muisclednd e chbRiudBYEherd®. Whi ch wi | |
identify the presence of current at the antenna 2 to the operator, as
anpl i fied ThigRermnits theaperater tamaw these eleptrigBeld ghasaateristios against ous| y.

I i.qn, mal | . | d_i 2 wh he 30
i of oct r odbnedPiar PIRHE ik BNtk iyb A e, A RorNe compared to

ambi ent characteristic (of potentially many different characteristics) that can be 8

detected is the heart rate variability and the synchronization between the
sympathetic and parasympathetic rhythms. In this regard, the present invention
is more sensitive in detecting heart condition than, for example, prior art ECG

15  tests.

A further alternative use of the invention is operation in an autonomous
mode, without the presence of a “reference entity” (such as a human operator)
in contact with the ground plane GP1, as shown in Figure 5 of Appendix A and
described at page 12 of Appendix A. The inventors have found that, by

20  choosing the proper operating characteristics of the amplifier 12 (as described
above and in the example of Appendix C), the detection and metering circuits
will operate without a reference entity in physical connection with the ground
plane. This permits the device to operate as a stand-alone device, without the
need for a physically present operator.

25 While the invention has been described in connection with what is
presently considered to be the most practical and preferred embodiments, it is
to be understood that the invention is not to be limited to the disclosed
embodiments, but on the contrary, is intended to cover various modifications
and equivalent arrangements included within the spirit and scope of the

30  appended claims.



conditions. This current may be in the order of picoanps and is provi ded
t hrough bl ocki ng capacitor Cl to the non-inverting input of amplifier 12.
Thi's aWPIWAPESE i s frequency clipped at 10 Hz which i s BCPUSE2Eq

frequency at which tests show that the subtle dielectrokinesis effects

of the presence of an 5 unidentified entity Mg

between the unidentified entity and t he detector . B ﬁ“ﬁ The

anplifier 12 increases the signal streng)c% and Lm\\wmﬁm‘m utput to
<

the four anplifier stages 30, 32, 34, and 36. The L ampl sfi &r stages
further boost ) Signa , ! uch that the neter 50 at the out put of
the current de ‘can identify to a high degree of clarity 10

the presence of an unidentified entity, even at |arger distances such as,

for exanpl e, 20 ) e . i it. 10 will
float to anbient el ﬁd‘ﬁ?&fﬁtgﬁéﬁ g%%\égiatclhgnr% %ngﬁcttr%lg{{%}fas eﬁ}e&g'iﬂa#x} er, for
exanple 2 to 3emmﬂdﬁ,chm&eﬁkémiah¥]mﬁahsw irsifidtint@deotihembsiomi ent

condition. Thereafter, changes in the electric field caused by the 15

di el ect r oki het dielectréldndtc condition,rcothpasings anot her entity in the vicinity of
t he antenna 2 wll be reister?d tc&e rretﬁrigg circuii. In this
way, any changes -t HOVHE BRSFOR or(g%g} CRICRAD ArEERna Loy wi th
greater sensitiyiiy ﬁ%%tgg%%mﬁ tddfenna fiﬁnalmﬁc%fiv@ s?%#é@liigas di scussed

above. presen nvent Fon 1's not t he precise
circuit shown {Rledfokindsisdffeets lconipsisingy enpl oy other circuit designs which
are | ow pass and keyed off of a device having a voltage noise
spectral density curve to opet lveinguioeument amplifieslaviag ayoltage Boisend

preferably around 10-18 Hz. This allo he circyit 10 t . .sense a
charge on tfie SPRCHRYEENISIVIOOPLHES @@r%’eoﬁlﬂssﬁ |°9ﬂf§°f§g?? Eeoelye oo s

for detection r i e vice. 25 The present
i nvention has Qnﬁgﬁ%a{}g%n?%xﬂ(}o;ﬁgﬂﬁ%ta%#éé sé‘a?'ﬁfy limted to any
particul ar use. The inventorsamavglifiepstage tdrmecttdin seri¢sewitiathdddvedipnt  and
metering circuit can be used to detect the presence of hidden entities,

i ncl udi ng cutrenvamplifienip miplify thefisshsigral into an petpicignslifps usties, et c.
Further applications ,

. i L.ude t.he detgecti . of. t ti
detectors) in Ae@ElqTLsyicsdo Héﬁ%@'itﬁ%?h?gﬁ?ﬁ ?“'Iusé)’g’élgﬂ? é&e\ég%ng’ﬁe%&‘@ﬁlt |O? yis

perfectly skillymifild sPhoB i cRRIZL a Z8Ring circuit to periodically standardize the output

signal to a predetermined value commensurate with the instantaneous ambient

dielectrokinetic condition.

2. An apparatus according to claim 1, wherein the antenna signal is

20  low frequency and low current at the low input current amplifier.

3. An apparatus according to claim 1, wherein the low current
amplifier is an operational amplifier having a voltage noise spectral density
curve to operate under 18 Hz.

25
4. An apparatus according to claim 1, wherein the low input current

amplifier is clipped at 10 Hz or less.

5. An apparatus according to claim 1, wherein the low input current

30  amplifier is a feedback operational amplifier.



9 . preoesiossi rcuit will first detect the entity, then [AFEBAEEew
seconds) null itself to the anbi ent condition. ”mmm . y he
entity noves, the neter wll regi ster changes " RHMI I”r£| netic

effect in the room caused by the change in physicaf oridntation of

the human's heart relative to the detectildg antenna 2 5 (which in turn
changes the electric field sensed by the antenna 2). . Anot her
application of the ignaaRppaEtuk Gcobirdifg fo tlligh MBMiceah tHéi APNAST dtdge field.

In particular, the invention can be uUsed to nunerically characterize the

el ectric fi el dimhslesaaered ofampliferhunan heart nuscle and the conducti ve
nerves. This permts the operator to view these electric field
characteristics against a 10 normto provide an indication of health of
the heart. One possiqbl £k (3 3 i m di fferent
characteristics) thgt' %?P"B’é““ ﬁﬁ%ﬁgcﬁ'ﬁgi é’ﬂérﬁ@qhiggﬁteglr)g%n va?sl ability
and the synghr ivhades tiese thretglethird tahplifier stagegynpat heti ¢ and parasynpat hetic
rhythms. In this regard, the present invention . is nore sensitive in
detecting heart conditi ofthefirshamplifier stagepring a fxedgainamplifies 15 tests.

A further alternative use of t:ch Y ntionbi.s 0 er%{ei on in.an tillgtonormus
mode, without the presend® PO APRFIT H38GOUNE ¢ Y]pabie L3 Ampier n

oper at or) vaﬁ&&@%ﬁ%tto‘ﬁiiei’b g,gﬁtgdjggﬂ,gmgh@ﬁe GP1, as shown in Figure 5
of Appendi x A and escribed at page 12 of Appendix A. The inventors

have found that, by 20 thdthirdianmplifibrestapedpmg aoadatie paig amphfiethatr i stics of

the anplifier 12 . (as descri bed . above and in the exanple of Appendi x
O, the detl8ct iVBAesATEOTIRBAPIa RIS Adjustment. will operate without a
reference entity in physical connection with the ground pl ane. This

permts the device to operate as a stand-al one device, w thout the

need for a physicallgy A gsatiuPRRbAlind to cBfim 7, wherein the Webh@ahpigidrnvent i on
has been described in connection with what is presently considered to

be the nost pr atage includgna vpltageativider cinenisth prowide saifl zeroopffset adjustment.

15 9. An apparatus according to claim 7, wherein the third amplifier stage

includes a voltage divider circuit to provide said center adjustment.

10. An apparatus according to claim 7, further including a
potentiometer between said second and third amplifier stages.
20
11. An apparatus according to claim 7, wherein the first through third

amplifier stages are connected in consecutive series,

12. An apparatus according to claim 7, further including a fourth

25  amplifier stage.

13. An apparatus according to claim 1, wherein the zeroing circuit

periodically standardizes the output signal to a null value,



to be understood that the inveation is not to be limted to the disclosed
enbodi mentg)y] but on the contr_ar%, is intended to cover_various ————
ore nt

nodi ficati . This Sheeh Fiap Be¢ © arrangenents included_w Lrit
and scope of the cl ai ms. ﬂ“mm | M mm
10 WHAT I S . 1. An appar ati@S%t'o a

|

change in dielect nesis effects in an envi ronnent characterized at
any instant by an instantaneous amnbient LZ di el ectrokinetic condition,
conpri si ng: a current detector for, el ectrical
connection to an anlbrianethpd °fdet9°3%?9@“gﬂ?rfﬁéi%’%§ﬁ EAHNAAt enna si gnal
i ndi cative of sRifdnmba LtRrized at afl Isnesi iS¢ CONprising:

a low input current anprbﬁls}fa?e?z%aaviaﬁ%ﬁlgﬁ%lf}f%’dg&%g%ggﬁglﬁﬁ&&gpect ral density
curve to oper atieleetrokifikticizonditiblg comptising chenespt 6f- to receive the

antenna signal and to output a first signal, and o )

an anplifier stage connetet@ving, frerean antenya; an antennasignalipdicative of said¢ ur r ent

anplifier tp applif: e first. signal into an output signal for use by a
ke didlfeoldpetin 8635

detection devi sange i n dielectrokinesis effects,

wherein the 15 anplifi eﬁrsﬁ&gﬂgﬁhgﬁie%%ngsiéﬁétg%g%‘giﬂgﬁeéﬁn&p periodically

st andar di ze t he out put signal to a pr rmne ue commensurate
wi th the inst aamplifieobavismieltage noise spedirel dentityakirvectd ioperatengides SMHz

and outputting the resultant signal as a first signal, and

second amplifying the first signal into an output signal for use
10 by a detection device to identify the change in dielectrokinesis effects,
including the step of’
periodically standardizing the output signal to a
predetermined value commensurate with the instantaneous ambient
dielectrokinetic condition.
15
15. A method according to claim 13, wherein the first amplifying step
includes the step of amplifying at a low frequency.

16. A method according to claim 13, wherein the step of first
20  amplifying includes the step of amplifying using an operational amplifier having

a voltage noise spectral density curve to operate under 18 Hz.

17. A method according to claim 13, wherein the step of first
amplifying includes the step of amplifying using an amplifier clipped at 10 Hz

25  orless.

18. A method according to claim 13, wherein the step of first
amplifying includes the step of feeding back the first signal.

30 19. A method according to claim 13, wherein the step of second

amplifying includes the step of amplifying through a series of amplifiers.

THIS SHEET HAS BEEN
REPLACED




2. An appar¥tus according to claim1, wherein the antenna sPERASY 2% | ow
frequency and Th@Shetids Besh Raglackdhe | ow i nput current anplifier )

3. An appar at us||§kBidE Bjicl aim 1, wherein the | ow current |

anplifier is an|/SnBr ik | :rrpl ifier having a voltage nc”HﬂIJfﬂﬂﬁ“lﬂﬂuLuull

density c e under 18 1g. 25 I AP us
i's

according to claiml1l, wherein the | ow input current anpliftier
clipped at 10 Hz or | ess. " 5. An apparatus according to

claim1, wherein the |low input current 30 anplifier is a feedback
operational anplifi&?. Amethopd according to claim 19, whgr%in the step of second

ampl i fier st gt e ARREHE S RUNPY il Rifloudl B uplel

appar at us accojtdgdigaddowhérginm 6, wherein the series of anplifiers 5

includes first through third anplifier stages, ) t he
first anpli%ier stage bethedirst ahiplifer Sagerproviges o fixed gain, ) .
the second anplifier stage bei a. yxariable in anplifier that, varies
according to a zero of f SHE sﬁ?ﬂ‘@%ﬂ?@ﬁ?’,s‘%ﬁ’@m ides a variable gain that varies

according to a zero offset adjustment, and

the third amplifier stage provides a variable gain that varies
according to a center adjustment.
10
21. A method according to claim 20, wherein the second amplifier

stage provides a voltage divider circuit to provide said zero offset adjustment.

22, A method according to claim 20, wherein the third amplifier stage

15  provides a voitage divider circuit to provide said center adjustment.

23. A method according to claim 20, further including the step of
adjusting the further including a potentiometer between said second and third
amplifier stages.

20 '
24. A method according to claim 20, wherein the step of second

amplifying includes the step of amplifying through a fourth amplifier stage.

25. A method according to claim 13, wherein the step of periodically

25  standardizing includes standardizing the output signal to a null value.

THIS SHEET HAS BEEN |
|____REPLACED

nooy of




the third anplifier stage being a varlable gain anplifier that 10 varies

according to a center adjustnent. 8.+ An appar at us accordlng
to clai m7,WQB¥I08sh the second anplifier stage i ncl udRCTHUPS1T246e
divider circuit to provide said zero offset adjustnent. 15 9.

An apparatus according to claim7, wherein the third anplifier stage

I ncl udes a voltage divider circuit prOV|de sai d center adjustnent.
10. An apparatus according to C|aIHJ$ ————— ncludlng a

potenti oneter between said second and thn er stages. 20

11. An apparatus according to claim?7, [ h? first through third

anplifier stages are connected in consecui sbries. 12.
An apparatus according to clg§n17 further i ncl¥ding a fourth 25
anplifier stage. Y 13, An gp aratus according to claim1,

wherein the zeroing Circujt——L———pertodiec -Y standar di zes t he out put

signal to a null val ue. 17
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14. A nmethod of detecting a change in dielectrokinesi Hi-aeks—ia @an, | |
ehyi-fgmment char asteri-zed—at—any 1 nstant by an instanﬁgﬁe‘gﬂ‘éi’a‘rlb‘ije%t L}'

roki neti c conglidel 6 eniQiaR i@ Ng t he steps of: PN
e ng, froman Hmﬁﬂm“ﬁﬂmmﬂ‘ma signal indicati v;bf‘ S% a c@%ge‘ E%
di et’ect r oki nesi s ef , L s * ffigr st anplifying the antenna

signal by a low input current anplifier having a voltage noi se spectral ‘
density curve to operate under 50 Hz and outputting the resultant signal as
a first signal, and 14.Amethod of detectisg 8 chahga mpdiekegtrokinasiseffects g asi gnal i nto
an ‘out put signal..for a. detecti.on vice to identi he change in
di el.egtr oki nes i%}SMIé? eeglf ?}alg%/cﬁ%fzﬁ% Pﬁaélytull%arg & g B#antaneous aimblent
per.iqdi cal |y stdihaabRingtid\ebridiidnetndtising tBORkpddt: @ predet ernined val ue
comrefisurate with the instantaneous anbient ‘diel ectrokinetic condition.
15. A method accordi ng t ocediving flom anpwierdanan sndermp signalingicativgiofgaidt ep
| ncl udes the s : IR | ow frequency. 16. A nethod
according to c}cg%r%%&%agv%ﬁ{er{)%#%ﬁtmgt ep of first anplifying includes the
step.;of anplifying using fast ansifeing dreodntennp bighdl &y alewimnet swyaltt age noi se
specdtrial densi téﬁpﬁgrve to o&?rate .Junder %8 Hz. 17. A _net hod
according to cf quhavifes ¥altaes peisepepira) density sprvg o, ppergte NedsT 38 Hrdes t he
step rof anplif yj i calahi did ' t..40 Hz or |ess.
18. A-met hod a}é%grg% ﬁ%ﬁ (t)&(r:}l al mﬂlﬁéﬂmﬁﬁ%%‘?ﬁﬁg%% aéléep of first
second amplifying the first signal into an output signal for use

by a detection device to identify the change in dielectrokinesis effects,
including the step of;

periodically standardizing the output signalto a
predetermined value commensurate with the instantaneous ambient

dielectrokinetic condition.

15. A method according to claim 14, wherein the first amplifying step
includes the step of amplifying at a low frequency.

~ 16. A method according to claim 14, wherein the step of first
amplifying includes the step of amplifying using an operational amplifier having

a voltage noise spectral density curve to operate under 18 Hz.

17. A method according to claim 14, wherein the step of first
amplifying includes the step of amplifying using an amplifier clipped at 10 Hz

or less.

18. A method according to claim 14, wherein the step of first
amplifying includes the step of feeding back the first signal.

19. A method according to claim 14, wherein the step of second

amplifying includes the step of amplifying through a series of amplifiers.
REPLACEMENT SHEET
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appl i fyi ng incl udes_the step—of~feedi ng back the first signal.

19. A net hod accordi . i ,“n,herei n the step of second anplifying
i ncl udes the step of W“mug“ gh a series of anplifiers.
¢ L

13 * ¥ 20. A nethod according to claim 19, wherein
the step of second anpl{3ying i ncludes the steps of
anplifying through first through third anplifier st ages,
and wher ei n: the first anplifier stage

provides a fixed gai 2. A method according to claim 19, wherein the step of séched second
amplifier stage, pf g&WVJBgd ﬁicéz?de\éﬁ}re' g@g@ﬁ%@%@%&gﬂ hr%?through third amplifier

according to a

the third anplidiRs, salladRrdpi:0vi des a variable gain that varies

according to a center adjustnent. . ) 21. A nethod
according to clai m20, wheedirst anpificegagedproviges  fieed gain,

stage provides a voltage divider, cireuit ta provide.said. of.f set

adj ust nent . ﬁle segO%d aﬁ'{p'hﬁe",'r étageg&w%sr%\{aﬂg egg@?@aﬁiv%aest o claim

20, wherein t heactbriding taapkio dfiet &faggent, and provides a vol tage
divider circuit to provide said center adjustpent. . . .
23. A method according t othethirdamplifierstage grovides p yanighle gaie thet wagicst

according to a center adjustment.

21. A method according to claim 20, wherein the second amplifier

stage provides a voltage divider circuit to provide said zero offset adjustment.

22. A method according to claim 20, wherein the third amplifier stage

provides a voltage divider circuit to provide said center adjustment.

23. A method according to claim 20, further including the step of
adjusting the further including a potentiometer between said second and third

amplifier stages.

24. A method according to claim 20, wherein the step of second

amplifying includes the step of amplifying through a fourth amplifier stage.

25. A method according to claim 14, wherein the step of periodically
standardizing includes standardizing the output signal to a null value.

REPLACEMENT SHEET
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(57) Abstract

A curnent detector and metering circuit is provided for a dielectrokinesis detecting device. This device is particularly useful in the
areas of locating obscured entities, such as human beings, anitnals, materials, or controlled substances. A current detector is attached to
an antenna and detects when subtle changes in the dielectrokinesis occurs within an detection environment, The present current detector
automatically zeros itself to ambient electric field values and then has a heigtened sensitivity for changes in that electrical field caused by

changes in the dielectrokinesis. The present invention can be used for detection of hidden entities or substance, for motion detection, for
medical diagnostic detection, and other uses.




