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WD 2004/ 073361 PCT/ US2004/ 004438 ELECTRONI C DI SABLI NG
DEVI CE FI ELD OF THE | NVENTI ON The present invention

wo edoaesset o devi ces for disabling an ani mal orP¢IE005004438
target; and to nethods for providing an electric
current through el ectrodes and the target in a
circuit havi ngERECGERONIE INSAIANG DI rode and the
target. The original stun gun was invented in the
1960's by Jack Cover. Such prior art stun guns
I ncapaci tated a t &IBED OF THH INMENTHTION sequence of

hi gh vaqltage pul ses, into the, skin ; e target _su
that t ﬁlé‘ed’a‘?SF’éfrfflV?ftt@thﬂ%E?g‘tFVt%é forg &@?mg i el gEuman
targetMidd ol HEhO & ﬁ?gro%ldhq Q?Méaﬂy\%ﬁt%rﬁrthl%ﬁ% IRt irdR08hd BRWAet in a

Systens cause a stun effect. Higher pdwer systens
circuit baigeg amaio e betwygemars eleeragiorand dlst taxges. El ectroni c

di bl ol h t d )
SR o TR sl i et 8 BeRleit ™ B R0l BY o O b agihyprior art
stun guld§ 1rﬁu§hc(1)tfhfétd%g§1rg§i byPdelivegng wg&{] e (ﬁbﬁ%l‘ﬁﬁﬁf&g@ 'pﬁl%@é into the skin

cont ac el ectrodes to e targe A second
of thed@lgﬁgwcb (d@at éheecsmnt How thyeuglethe émg@ttmmfetea wridhihe garaet'
ar t dart . includes_an C
neurof bl 0 o el sl St AT e HiHT 2b B e
causeQﬂ@ﬂﬁﬁaﬁyhﬁuSél@édﬁhﬁ@tldt@ I Blditohid thfaﬁﬁﬂgﬂe\@éeseﬁﬂﬁ @€ stub@uns, have
target's skin. In nost cases, a hltle npedance_ai r

been ’é‘ﬁﬁi%tnst“t?ét%éﬁ Arfstylesigahps electrades Pft-:tq thg gus. Bh@pet%@n the

user e§{§bﬂ§h%fs gferggt Cc%ﬁf{a c%f t?ﬁgl@#go?lag F)etélg Eag? % %0{1&; n Iﬁarates ona

remotpeargetrtatlamgehiyen par gfdarts. Ekclndartﬂmchﬂtzsaart eleaﬂideshamy;gcﬂy
according.t the f ional 20

) 00 be, i nmpl e nte
mclu%s 6&%@%’@%% of w@l‘t@r engags thereley hinetem byt Giapggt or engage the
targetSPdkEL YinSibdt Chses alhi Hﬂﬁﬁ&faﬁceaalp &ﬁé/ts 10%etR on@or both of the
m Ccroprocessor cir UI t* 124 and pl aces stun gun
electrt)dlﬁs ahd itieeskin afiide tergetypetausé bneor wah bi gurekicirodes contact the target's

.Sub nt closure of trj r switch S2 causes
Cl(’thlﬁg Eqiﬁ%l%g@e%%&atl%thf’ 5“%???%%5( hi gh vol t age power
suppl y Al@hvehlical vigh gﬁﬂ @0@91 be %?Ehﬁén@eg‘hcéﬂtﬁﬁ%t@ tif¢ functional
pul sed vol t age of out 2, O volts that is coupled

blocktdaagtm |0§ E1G. kalpestunt gim m@ﬁclpong rafety, D0Bh\AJ| conpestea battery 102 to
V,0l,t a VQ| ta

a micg et ireib L ot Sinm 815 100 AT b oS aBERBH o fre

configuratednatSubedgtiehi @bsuy®bt t@%ger%mt%ﬁ@i caa¢ed pHcioPEoRESORREY to activate
wi_ndi ng of transforner Transforner 108 st elos up

high yaiage pewersyeprkyd 04b dligh veltage @oviet supphicUseptpyea pulsed voltage of

X ; eI |
abou G5 A%t AP kO S 18,1k S0 L0y AR o
outpuanoltaigﬁ‘g @dﬁmlcthe gdltagé ab&mlsﬁﬂj'aylegap Gagh e?(@éeﬁag&: 1bﬁlzhtitﬁr \&ﬂtﬁge of
to load Z1. As the output vo tage
air, a E%E%H@f lyeh voliageAppeary agresstba ReRan vindag o fttaatfmn?rotpéh

Trans?d}ﬂfet‘ 1@8&&6@? th@se\?‘tf £88 £5abo BB OO Bvol R derdsh tﬁehﬁe&ﬁﬁéé(El and E2,

deionize an O resune ‘an open circult

1ontzlngﬁmctanma1r gaps GAR coplcGARg it thotargq:tambd@egpaﬂ\lbad having an

1mpe(ga:re1 2?8 Faitit_xfn]g( of e %Ee ?slh%é)&%@meg-;%%lzel As the output voltage

of caﬂ%@%%@@ﬁﬂdﬁpﬁ?&seé Mlﬁ%&t@ho@ttﬁfbugﬂ Bp#2k ghp &ABIRRcreases, causing
[ lustrated’in roducesfromflvetotvventy

air in [ﬂlﬂ spesk gaprto delomze and to resume an open circuit impedance. This "reopening"

of spark gap GAP1 defines the end of each output pulse applied to electrodes E1 and E2. A
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second. Taser International of Scottsdale, Arizona,
has for several years manufactured stun guns of the
wao e/ o7d3bustrated in FIG 1 and desi gnated as PEEUS2004/004438
Taser(r) Model M8 and 5 Model M26 stun guns. High
_ Eomer stun guns_such as these(%ypically i ncorporate an
typicabstan gyn ofthe tengellusippted indilG1 b pradicesrieom Tive pe bvendn pelsestper
%rom about 0.2 to about 0.88 mcrofarads. It is
SeCONQYesirabl e to disable targets that may be wearing
cl ot hi Tgses Ugbrnatoral be8édnedale,krizonaf linsjfacdewtral Cans mangfactured

functions to establish a gap of about 6 cm (0. 25
stun gppgof)the typg pltstrateddn FiG, I and f%é}g}lafsg@&ﬁ@?%ﬁ@ l\/gﬂdﬁé"@ and

. ‘
Mot A FRRAE PSR S O Rl ARG BBl o
storaga kapasitepliet hazirgpue capatitamoé 6f fommabottd).2 tralwet MBS euicefarads.
contractions jn the target. Wth hi gh power Sstun guns,
Such al it fephs AR st et ot i be B R iR bE Ju ¥ teather
or cloﬁln Eciet! rC‘F) 'n% ERMiBRY B3tabliéh SPRCTUbERA.S cBil(8259HEN) to about 2.5
out put el ectfodes may cause humerous groups of

cm (1 sthohl) betsleemiteahngst’s skin iagd aih glectootter ot outParvodtapeipabout 50,000

target, the stun..gun causes the target t.0.10se it
volts il 1B a6 A L B ap B REPOR B TEiet B e guoseular
contrac88MY ih thd Bfbet. 1ﬁ7iﬂﬁﬁgl?f30\§/@4 st %1915} dJueh 8§ Hevd 18860 M6 stun guns,
di sabl ed. about 50,000 volts, the air in one or

the magnithdafthe awdentAlon ansessdbnspaaedhanart syneguny QHpU ofgctrgdes may

E2 and the target .i.Qniz and. r [ '
cause ppin siivet B S BRULES  oiRals 367 R Bt eldihe stn
gun cdudethe tREQIE Yse s wbility & mehaid sedryct| balandepiedenne Av@cksult, the

Z1 instead of the high inpedance air gap or gaps, the
target allsrfo ghaerovrdind ivdiseblgd wi || drop to a 20

signifi I v e |

uman (hiaSQOR0Ro 1 B0 Aot GAPEEATR) fry Welrerfoutpu
electr@fes @ antl F2%nd thd thogeit fvatves and timeend beging flowidgahmugh ekectrodes E1

nodel M26 stun gun _m ght dro 000, vol

d f. b, e
and E§ o Whsaico 00 LB B2 SeaHiAehieh ovidia SR URY iespRiaice lowd 21
insteall BF ﬁ1§ Hti n e\ﬁ%&%@ﬁga@[}c{??a@f%& SHESUBLHUWBHEEEVIRRD to a

tune erate In single node to )
significemtty lowenvoljegeieal.eF arexeinply, witbal huanan tagebas! with ebaut probe to

hi gh, . near.infinite jnpedance air . ter [ .ow
probesREHIRE Bpoaam [ PRRTLAS MEBgh péret Beis Mas Hiigen
might@rép S8R BouldFNF0AFoHsRE abtt GRI00 voe CEAveRtibhal St diis Bidiibit this
| oad i npedance decreases toward the target's

rapid voltrgd drapshecgeneshelt styn ghesare tuned dpoptiaks b pnlydsinglamode to

.typi cal  human subj ect nmay present Is .
considfiy ot Do bR o Py R PREGERE i Bop. At
a low HEp&RSEd dirdu@as foleRi INOdel theRisétoddsemdapabiplorigdps &@hofarget, the

causi ng ionization across one or. nore very

( Ve hi gh
effectiviepmavadoad impgdpreeslecientes tewagd the targel s ippedange, gepriplly about

Looo SR P48, ARSBRRIGRASRLRRG Y BsPERCHGR E-RAR Yt b0
ohmst he gap inpedance is reduced to a very low level, yet
B LN SR el P
/ ¥
of ca@%ﬁé@%&éﬁﬁ%;?ﬁ oHSPRHORE ﬁ%h 1%1?8&91@@ o gﬁﬁif] iﬁQ%e target. Asa

the convention h power,
resultyssich atpa gansihavgheed designed to produce an output from about 50,000 to about

60,000 volts. After ionization, the gap impedance is reduced to a very low level, yet the stun
gun continues to operate in the same mode, delivering current or charge into a now very low

2
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di scussed above operates relatively inefficiently,
yielding a relatively |low el ectro-nuscul ar effect

wowaoh/orsbat i vel y high battery power consunpti oPCT/Ukm®04/004438
M26 stun gun delivers about 26 watts of output power

s neasured at the 5 capacjtaor ,106.

impeqangs targgte fopeguently e qqnwtwarltlagep%%blghwshﬁgﬁ sty gun 100
dlscuggfltaﬁ&% P AER; vél&%gfﬁgiéntlfﬂe?dﬂ a?el%e?fld'v@élgct?(g _miRcular

pul ses per sec ond requrrenent to generate
effectawitlnreddtivebi liglydattery gowposssuroptiguut  si gnal , the M26

stun ¢ res a relatively large.and relativel

heavy gﬁﬁrﬁ%\ﬂu& &P A NeF AP ULAE R DO CUphtRaReF FoicatifRd at the

t C t ;

capa 8 O R cic gL BIIHDIAR, b hBy R aRaY hovides
aboutr38| wattscht a@ufsarats odhS phleesprer mo;ad.s D@le tothetreqrirshenhter generate a

high yolthenfiph BRA e ot etedil fe it Gt b i BB lasae
relativdlfl Bedfy e‘i%}g')‘é’i B&IMBditedPFadkUDL. MREABLIS, (MY M 6lsaReRingsbwer

exposure even hi her volta% (50, 600 volts)
genervtlngmlrtd s@?ée/ 13@@301@11@ 11%1 tapeeitasf Oﬁrﬁéemrpets@rsfomv &08.iand related

parts é’qs éﬂtﬁq >n"'lar g\erggr %n?er g tn?usg?ge?gtra g@% rg gthl%c)l‘? cutrent and

high ¥diege (2, Oﬁ) Vlap ebpdrronl thys@ohdrg eide Bt trafsdodesr 08 @hust operate
safety. SUWARY OF THE | NVENTI ON An el ectronic

with rgpeaies] engse e even highes vetagy (BQ00Q¥olUs aspects of the

presenty f C
first angh(gﬁe{?g{rtl dél? (%ﬂé itﬁ?lb)é @E%&%ﬁﬁéﬁﬁﬁ Ir%téogﬂ@s 20
manuﬁczetmmg mrla:perdtlapalettmmm timatilingalenicss will tdotict aidpspreadnsk of these

vol t age r su y.for generating an out put
Weap‘?/‘bgl E‘@V"c}g?‘icg@Fm&Pﬁggﬁtsﬁ@ﬁlrst and second cont act
points on the target to generate a positive voltage

potential at one electrode and a negative voltage
potential at theSWh@kR‘é’l@Eﬂ“de@WEN”ﬂKtMod for

di sablinhg .a . tar or din vari ous as ts, of

Cho. or lPstBet P EiapuRE ARHCe. aearling 0 VG raabeits of B present
invenfibs, Tor &ikapliRg aQél%Eﬁ‘ricld&é’s' 58t #hdfsebctld dc@dats tPedtifish first and

target to ronize an air gap at the target; and

seconérsmneduangrtﬁ@rﬁm‘taoméa:@n@eéargaemcbner gy device a second

to the .

o igtE NG pb Pt gl TR Eenel RipEaR okiE P a5 Verpd BRI 5 ana
secontl @b@tatt podis 6h tetargeDioRhéatesa pisRBetwltafe pdientiil esefdtelectrode

i nvention, includes a circuit for providing froma
and appgafive yolpgepoieniialgt theoiherelectiadest signal to 30 the

target 4 i

cirout & el EGEGRIBE R 90, Beoldie I8k B0k et present
inventien,iindudess pooitihgfiromal ﬁrtmsttbtbé ehapydevitoa Gt kighaletoahe target to

. current through th ap.and through_ the targe
ionize)geaiy aapseéﬁ © fBEer 982 pERYI 04 A9m a sechad opd e&eeariﬁvrrg aggoond

Vid'th fifuOh chliéht RirBE MBE target.
Slgnalrmnl tor ﬁﬁjtltgr yccapaéhlsrt%y eg%%ﬁt{/tlhg%hggger aatr%e& by a
bat t er )A dwncfl fiod disablingra ﬂatget mgccadmgcbrpearatusragperuxﬁ thé present
es of..th Sur i

inven i 1 & apirc (tl r prov1d1ngefrom Y fitst stoted. energync?evwe a first signal to
ﬂ"ét N &‘e“d’i ¢

the target to ionize an air gap at the target; and a circuit for providing from a second stored
energy device a second signal to the target to continue a current through the gap and through

the target.
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operates in each respective operating node of the
plurality; storing indicia of the original 5 battery
w@apaoiasyl and i ndicia of a rate of battery capBCi/U§2004/004438
consunption associated with each operating node of
the plurality; and conputing a battery capacity.
cons unesmsthodgacsarding '@ vapigReaspeds pf bmpresentopestiionnipr
momt%ﬁgg PE@P&% tc%dcﬂg f&ﬁaa Jgr%@tti 2:%7 nefe)ﬁr;%{eﬁ f/&&%&/éérs {Tgrllﬁn)lltormg an
operating aiodaof @ pheylsy e,ﬂmans:@ﬁtﬁe deyitey nvaguringsa ampelﬁatmaﬁevice
the present 10 inventio for a vi ce, i ncl.udes
operates ,négﬁ rpmecgyeoqpeﬁeﬁm,gﬁm |0§ thg plgragt@f Storiyg ipdicig of the original
r
batter%ﬁée@:ﬂ%}énd hdi g og :a' '}retgtleJ II)?B gitet lpggllt}gﬁ:ozfgs%gtl&'} 5$8§1Qtred it each
operatipg ma)tle ngthehﬁuldhtyi, aied coTil}mtmgsttbattenymﬁpiamrytdmasurbm based on data

as an erat or repl aceabl e _part of
receifi ot e PR RA OB RO S U E FIeREE 1oPt S HEeSe BRteaneritpring
meang\@{dﬁ&h}{heﬁénﬁrﬁet hod, according to various aspects of
the present invention, for providing warranty
i nf or meft Warranty mfopnmanmoaccarcuegx iceripuy espedisioyf thepesent

invenfiif,y BR pievilE bt 2 Suplt P stopfBe et o bRl o o

mrcu@fdi“étdi‘in@gt PaNEme fbiohe QRERAY 2@ t he device. The net hod
may further include providing as an operator

a circpig forauewding neaver fafopetating theidewics. dhpsydensiay fnhenbe provided
as an %)ﬁ&g ? ?erpzl egﬁe angﬂ%rd%%%c%n E gbﬂgérﬁétﬁ s%/.ﬁgmsf%cgfﬂaﬂgg 9f extended
warrah®cCi | i tat | ng an extended warranty. DESCRI PTI ON OF THE
DRAW NGS Systens and net hods of the present inventjon
wi | be Bethod; arearding 1o aapy aspeds of @eﬂvﬁ@e@tﬂawm@n for prowdmg

v b LTS AT b B o

indicit b€a dotation af b wartehty; stdringa ataftuingd foo tied winrack, enhdq;gas\adnng power
of an el tro c di lin evic accaqrdin
for opprng e e et ea?etfi 3@%«?{ incfilerpgine & Sgerptor
repla&éﬁ@?baft'o'fﬂﬁ:tde%ide %%@a&e%%‘i ﬁlo'dﬁfé%a&gk %mé’ %ﬁﬁ%@f the indicia,
wavef or m of cuit portion 201 of FIG 2; 30
storingloGthestarstime ganalgivovidingpomat, itheyelsy Getticatailgi anecttemdepwarranty.
vol tage waveformof the «circuit portion 203 of FIG
2; 4 WD 2004/ 073361 PCT/ US2004/ 004438 FIG 5
illustrates a IHEYCRIGONOE TME DRAOVIIGSh may exi st
bet ween one of the electronic disabling device_output
el ectr @orétgnﬁlané methods phthedressalinvensioarwilbeEgsaibed with reference
t |II r e of FIG 5 after
to the. %5\9% ‘vslzhe élﬁ% %rts d@ﬁo(?g‘ hfrcgg]ﬁl%e{l U%@r’ ating the

i npedarnge. pis funcgepl %E’lédﬁ@ra!ﬁ{ 6% a Stufl gth 6PthetpridBart;
periods _of FIGs. 3 and 4;
FIG. 2 is a functional block diagram of an electronic disabling device

according to various aspects of the present invention;

FIG. 3 is a graph illustrating a generalized output voltage waveform of the
circuit portion 201 of FIG. 2;

FIG. 4 is a graph illustrating a generalized output voltage waveform of the

circuit portion 203 of FIG. 2;
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FIG 8 is a graph of voltage versus tine for the
device of FIG 2; FIG 9 is a graph of voltage versus
wao 2ov/0f3s1 t he device of FIG 2; FIG 10 is a grepbSmh4/004438
time for the sequence of two output puI ses of FIG 9;
10 FIG_11 is a functional block diagram of another
el ect r BHi¢S diustases mblghémpé@m%lé garivatshumay e¥isthgtween one of
ct t .
the 0B g PSR GRER!cLbeRERRLE A Chrhod GrdBlofigion P3 on s
targetd sabl i ng deV| ce accordl ng to vari ous aspects of the
present invention, 18 are timng diagrans

| | | ust Fgfﬁﬁﬂéfu?%eﬁ/@letaﬁgﬁ% Ogﬂ%s%aféeéﬁ%?att&ns d, 15
tabl :n?\n(dg:%{agt ééﬁ’ﬁl]ag“ ctﬂg{/e15 i npec'?’aﬁﬁga’o’?‘ @‘bg’?Fgcﬁ'cfadurmg

time;@ﬁﬁasoﬁﬁ‘lﬁsngamdm;e intervals of FIGs. 13-18;, FIG 20 is
a func bl o k i agram of an ternative
i mpl en%h(t?aga ISGretap %f(ﬁ%&? tferabsrtt%ﬁg thRAeVisRPITS- 3t
FIG 2p130 fl a%raﬁ]rilof %1@%&@&&%&&&1@@&%@& FIG. 2;

cont roI I er 12714 of 22 is a schematic
di agr aﬁ@flmmarﬂuﬁpﬂme ﬂDZ(ﬂle mqudnlcﬁofm?szo oWmpEspulxs AL EHG. 9;

23B fo sch tic a m of e rti.on. of.. )

ci rout FIG VG aaetisgof Sk el 1S8R B Pfhsfiing device
accor@ff eSdrics di fsQﬂ‘tliH prégendlniveitiat i ve circuit for the

circuit of FIG 25 238 and FIG 25 is a batter oower

consunBl@ .ok is afirectionaiddmekrdingrmat yeHmotiRerkRiETC disabling

deviy SO s e B PP PR AB e e on,

t enpor &G4, Y1 3di8s@ab tigfin@diagiaiivailusiating tiomlthgestcrosk bgpacitors C1,
and may to sone extent inmobilize and/or

t ar get
C2, amd’l@g glqd@élwmstwé@rmm. le an electric current from
t he de e
exanpl S1OTHLE SR8 ot LRI 0PI HaBRle of PAP1 pdGAp
during timk tietesyals of fd@er13sifpl y 202, fi rst and second energy
storag acitors, 20 d.210, wi t ches
2004/ 0713 @éﬁ%@@@éﬁble eadiagre d‘n§ cRRLYe E%@ﬁmentaﬂon of
c1rcu19 GHBAL2ASand 293 oFMiGehes and serve to sel ectively

nnect the two energy storage capacitors to down
st r eambPtGr Zluista sehamant diagramyof comtbeler 62 15of/EIG 4L2;

capaci rallel. or series conpegcti0 e

et B B ashi e iad i p S o SRR R a8 12 e

SW t ChesG ey Absdi TN BRI BRerhiticAYer&RA D aRbiherdrtioR BNEFcuitry
such as ggark gaps and/or 5 electronic switches (e.g.,

of thetdeamiss 0§ FEss)2; Capacitor 204 is selectively connected

01 S35, 2 5 o P B St i

23B; fmectrodes may be fixed or inplenmented in darts as

di scussed above. Capacitors 204 and 210 are al so
FIG. 25 is a batter power consumption table.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An electronic disabling device, according to various aspects of the present

invention, temporarily disables an animal or person (e.g., the target) and may to some extent

immobilize and/or incapacitate the target while an electric current from the device is passing

through the target. For example, the electronic disabling device 200 of FIG. 2 includes a

power supply 202, first and second energy storage capacitors 204 and 210, and switches S1
5
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coupl ed through a comon conductor (circuit ground) to

el ectrode E2. Trigger 216 (e.g., a switch simlar to a
w@ew40ri3gner) controls switch controller 10 2BAT/URRD4/004438

controls the timng and closure of switches Si 206 and

S2 212. The outgut vo| tage YOUT across el ectrode El
and S thpt eachonstateasiSBYT syiehes pathseve tagelgctigely gonnest thgdwo energy
[ . r . . .
son 8GR b PRk Eh RGB! PSR SER Ol httors n
parallsbgpeyie2@hnesticmahaylad wsdd & inhplameiQ@ capbidfoaas discwss@DKerein. The
. and 210 . anr%? (guring t he .tirﬁe interval TO-T1. At
switchqspaayrpe igpplementedin anyicoRYFILigRRLTBFNNET Sush As spk gapsiand/or

AL bac) .
electr?rflinlk:tsﬁzli}cl%s (te.%c3 g&ﬂ%btgrs§3€ chiof 26408 sEl@cﬁ%h}i gtﬁglected |b§ switch S1 to

tiplier shows VOQUT as a tive
a volthgeymultiplicn?2@8 et is noupded foditrstlndtsecor@. el¢atrotiéeE 1 and E2. Electrodes

hypot.heti cal sjtuation il.lustrated in Fl. a hj
may HBR AR b ametisd i iR Bbi e | GaprBirs 2t gt 'are also
coupl@BSEgHCOSInAEbn BOdubtoERircR GrSttidNtCaBdtRfle B2Xi St's

between electrode E2 and target contact point E4.

Ski n cdtzget 21 (6 g dessviteh|stnilqrdo g gun éragger)gonjropewitch controller

214 dgRBEREIT e SRR 364 BRSO L s ig B0 51 2 dnE 38 REr o, "o
ZLOAD ettt velRige SRt atloes él8étRyded] dndrEPeprovided by operation of
resi stance, typically less than 1,000 ohns, and nma

. : j . .and may
devicg, 20Quisghe surstpashion of die voltagpproxided birgach efrtgietcircuit portions 201

20 G Pt A YR OORS, i 680 210
charg€dmsrg)the ninheyintetrved TOFPE datidee ATl BHRRA. rsoyiich comtpolier Addcloses

oS e 2B L RS 38T 0BT 32,051

; oA j troni zed path fromEl to E3
relatnﬁg}‘s ﬁ{%h v'Blté%elt (gﬁdlgrsf%ﬁg@ﬁ §o IT9!

een e ed by the short duration
appl i cam therhypbthetienl VithaBen ollgratedsn §HAI 5, adigh imipedance air gap

. ontroller 214 o S switch Si d |.oses switch S2
exists st Spde i AR et SorGel i R0 bR Caniactisshpeveen
electrbdd 193 hii Plagebt %ﬁth&?pﬁﬁ BE40@kinldonkRt frdvRles Bl (&g. near zero)

Capaci tor 210 confinues the ionization and ralntains

impedanee. frentaet poinds BY aghPAafegipacedsipgriiohithaiargeh asidis¢usserd above. The

.t interval . This td nui [ .ower, vol i age
resistqpiall Zapaye ooy et RerfidRs il Fyect g et bR Jopsithap,1 000
ohms} dhd Tdayt beadtue260 chrbosHys haytita huaanwigetof el ectri cal

charge through the target to disable the target. The )
cont i néibBRgcionafdhey¥rok velizgsdactass el torhd gapdhAPR donizes the air

, t i | i s
e ATy s SRR it
amoufGd/aWB20L:46 @ﬁéélﬁt&s i FIG.%&dﬁcﬁl@Uﬁ@citdmﬁ db_nﬁ@mhtiilm hd mddG. 6.
tqQ drop to a voltage at ich jonization js_ no.laonger
After Q%E{eﬁ t%nfdawe@_ammg espAoR P (o e has e Esta$®@§ by the Short
. - . I
i JRSOPRASEOy 0 AU, SHALE SRS GRS 01
closes dwitehtS2atbeotple caprcttagl Oato rebstrodes IelcanddiRgs llostratedrdsingperiod

=T itch.controll.er 4. may .be ogramed to
T2 to T3 SEFIG iy Eregithr 9] contites i ity o ARy R e gy geross
GAP 2fdd a s daft £dddshaPitint ¢lter9dL. s SorRaAR! Rt RERadelidcBbrge of
of time. During interval T3 to T4, power supply 202

the capacitir 240 dudng henatervehi? il trendery a substantial amount of electrical
charge through the target to disable the target. The continuing discharge of capacitor 210

through the target will eventually exhaust the charge stored in capacitor 210 and will
6
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preset pulse repetition rate. As illustrated in the
timng diagrans of FIGs. 9 and 10, this factory

w@e@gmer33pul se repetition rate defines the overBdT/UTI004/@04438
T4 time interval and its 10 repetitions as in tinmes T4

to T8 corresponding respectively to tines TOto T4. A
ultlmqtplmcn@se theatpul valiage i 4rop it BlEdge @b whishdonization is no.longer

oo S PEARRE A%, T BLALARSAIES oLy 206k Fdd s cusing
cessaﬁblﬁﬁtduﬁ&nﬁﬂtﬁv favegh the mgeyc FinGs.|8 dnided 1dzllasurafte theoltag®ackdss
tinme i nt erval has been conpleted. At tinme T4, the

electrpdasdor WupHIY-WP1 | be reactivated to recharge
capaci ?ﬂ%ﬂ
voPtag§Qm%g%Pn an a?%gg'%e Hﬁ??@%%%ﬁ%ﬁﬁ?ﬁkma

predettunaed periad of thae and ﬁlenaxb cloge mtc‘lﬁ.?nhy alpeede‘eexmawdqn@rlod of time.
For ex Ie ele di sabl i ice 00 of.
T o iiheg ieEralh i LY. rpnee sz O %l 10 piinie 2 factory
preseﬂ ﬂ?ﬂs!quﬁéltﬁ)ﬂ ke, %%Qﬂﬁétltaférd in eSiRng dilests BAFIdd 9hnd 10, this

| tage power upply 1102 chargés capacitors 1110 and
factory 191@611 mllmﬁpd:t[tem rat@fiiefipest the overalb 1@ to ¥ finmaintayyal and its

.capaci.tar 1 LS connected to on,.th d, .. .
repetifigiraRih st 1430 28 BOPE RGP BN b TS R e
contrdl RIrOHE ghﬁeﬁe@b anﬁaﬂﬁohﬁfesﬂ aeidtgns swiliies 8l iang sdeN keeopen

1200 of FIG 12 is an inplenentation of the functions

conditien daningdbe T340 Tditecintesval ahd disables hemefer amply wiilitheedesired TO
n [ V|
to T4 ftﬁin 1nfe a? g%sgbegzg\?gl%pgege;% lrﬁyt t%%@l ot oé&\g agr \J&iflj e%%cqo ]ated to
rechal%a ua;bacltotstzmutand Q110 a@thepap@bidpplyyoutfachlagy. p ut supplies
a current: 11 to capacitaors 1204 and 1218
(cor r eSpamelicinate ﬁnplsﬁ@maaﬁmttbe dyration gffhe t“ﬁ?l'r"al T2 to T3 may be
extend@P F0k b ]ilg eag ﬁ?cddlé‘e{’b(ﬁﬁ HeviBd'¥1 (?OUKW 1968 11 2ndi es components
capaci tor orrespon Ing in nction to t
descrlbed: abuye aag finthen inctides ﬂﬁﬁb@pad:mw @) 18 dinkdibde Bl HAg]h valtpe power

supptg eiies caheiptsit 119 aol OB parerilel WA gisecambepmginal of
capach&iel 100 i B thetied @d BYuRd, RUERUAd feﬁﬁﬂﬁf &f Jﬁgﬁcﬁo%qg 18 8MeRghed to

a one to twenty-frve ‘primary to secondary w ndi ng
ground tlgpuglpdiod¢ Dd. The second terninal of capacitor 1210

is 30 d t d il d t I
capaci OPUES siscirate Hisghlideise J2h0REERE AR s R PalfepSion of
the fuﬁétlonya? dSAEOTIHOVARLG BT BV PWith BdfeldhetowRé Fid@BoRPBRIck diagram
2 is also connected to GAP2, a 3,000 volt

1
of Fl@ﬂdr RH dayice ﬂﬁmhmbmﬂt@g@merrswlwﬁzommm 380 ogjpaisof equal

ourBFRRaF s, ERTFohG GFRBSSLANER Y B RO, tibgter

(correbﬁ‘;t)ﬂdﬁ@ ia findtion45 fisdt@pd tlﬁrdf@ba@torsl diselgyddcabo¥)and current 12 to
sure of saf ety swtch Si_enabl es operation qof hi

capacijgy }2d§dcorprsendisg gpfupctiongp ﬂaﬁﬁfcamca%aﬁcmﬂlwssﬂfé@bowg he first
volta%%:oﬁgglg§ff§%ﬁ HL%Z&Q%% ;gplggﬁéz g%ﬁs%tdoﬂﬂectédzxg @&PY & 2600 volt

cause croprocessor 1224 to ‘assert
spark @ap;antl ity #tegprsngpatindiog bf gitputteins feg@ep28rhavingd gneld ORenty-five

I 02
primagsyto RGP B Bibo G5 a5rmd SRR of Conec i 1 10
conne?:%d GO Bfohhd gvlﬁl%gﬁ&éercgﬁd teérhfhal Jﬂ'ﬁaﬁamﬁﬁ Racs ISC}Etuﬁﬁ@rtg lgRfind

time rnterval wll now be further described with
througlerfesiston®4 . t dhe ls@condlvphw output of high voltage power supply 1202 is also

connected to GAP2, a 3,000 volt spark gap.
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versus tinme graphs of FIGs. 13 through 18. 10 During

the interval TOto Tl capacitors 1204 (d), 1210 (C2),
waew4223B81 (C3) charge froma zero voltage up POI/EBIIOL/004438

2,000 volts in response to outputs fromhigh voltage

power supply 1202. Spark gaps GAP .1 and GAP2 remain

open wiRAiheans GRS 41 GAPA3essgARastivelAn saries with the grimary and

ol AR CIRTG 010 iy BRI 2, 00

vol t ag dnabvisp azoo , hpuCAPkafetyrswdtoh Sii dnhbles oﬁamrmdof h1gh voltage
acro %"Pl 1 atheéﬂrgpedan o/f P1 wll op
POWeE SyRp: ovidh} 00HiR atandly Fradk fo P ppRiigifation
CIOSLE!: GBtrig gér slﬁtch@?zgdaﬁﬁﬁs'?ﬂlcﬁ)tpréde%r 1024 fAREGH étpéctlg'ate"gléﬂal to high

begi n di schargi ng through the primary w nding o
voltage mmﬁfr@umiy 120D8In rB;pompre paweosupply IZOQanlateﬂeurrmdB)w I1

I t d.E2 d
chargjufeaicitot PRt 124 Sf 6t T2 R RSalca12fg, This
capaclio cha\fg’ilnF @1% 1@1@5@@ ilt aPRVetiRithdrldeddrib&d ﬂ@reﬁ?&ic@@@ﬁﬁ voltage
relative y from about 2,000 volts 20 whil

versus@me@g@l@@if&@s slééhnouglabS GAP2 increases relati veI y

Toy - DI o bR Crad R B 1 B 4l e 1218 (€3
charge lﬁtomlh z&bg/ﬁﬁ;hge\l@ﬂi a@@ﬁt@éﬁoo Wlisibl kespbRetd @d@&ts&’rorﬁ Mekh voltage
In a first operating node a relativel

powey; ampbg £202%s Spafpeaps AR anddaiy remain opercy IY\nmlnﬁ@ﬁ@n@@ﬁdance
At tm?%’@? :tﬂee\%ltgéesco?Qgﬁd&h%s & ?ﬂf‘@% ﬁgpggédﬁeth Qb@{) V8t b-xréalkﬁgwn rating of

Sec operati elativel
GAPV.0At thgdréakdswp pb]t@é oﬂspdrk@aﬁ IGAP 1S ap pici veid] th:yformed across GAP1

aci.tors during tinme interyval T2to T3. At
and the BTG Of (AL | Wi AroRfo ermehy gorpamotat, T dopsaisisgit e T1 in
t
FIGs.OBC1 & Bégmhﬂg b ¥Ene 6! %g&ﬁﬁ@l%ll%%ff%ﬁ%g?@%ﬁﬂ@@ the primary

gaps and GAPA conduct at a
windingoé tramsfermet i 20&i By Dperapm f e forBAPR2 (80 theGARAgE scross

e FE A LT o B0 SHRIELAELS 2,800 16 e

voltagetdcadsk Egpasithio® &Flﬁedgﬁ&e%réagébcke&ftlvél%ﬁot\@ff &Rn alﬁﬁlt 2,000 volts
illustrated in capaci t or di schar gi ng

whiletvigltagavsapss spatk g2 légretaﬁ;emelarpmlb slowisstovard theguedkdown

t scharge prior to tine T2 because spark
Vo}taééojfégﬁg%(@icl)gjé During the tine interval T2 to T3,

the 8 \Nav?dé(lé’,b@zﬁlﬁﬁits ol mb& AT Sadin g ButpuPkibasl &V Q5 fa0foss
capacitors C2_and C3 decreases to zero as._these

output glseieades £4 and §endn @@fﬁttﬁ’@w@ﬁg mode aneliyedwhighpediage is supplied to

onin PRSPk S SR AP L A5 1 8. e
second@lpt:mgag ﬁmde,sasreﬂtlefeltyrloﬁaSvcfElage anstppledouith agergy Eliq)phed by
T3. Durin st_of the interval

|
caPaC*rfer et Yy duihe g apeRal B 0T ofvedeEnd § cipiepat Thro T2,
dev1c@l?§@d e, chﬁJei-h%n ‘ﬁ?ﬁle tsBahdahRo of %);p dﬂﬂaﬂ tQ% §p\%£l§ F%‘psa@APZ and GAP,

ectronlc di sabl 1 ng device acc
condua:s pleclosy (@fartzem) pmpsdamte. Thwan ini spark gapp &ARDandCGA Pavyionized at

ime P QS5 S e G L B0 EIRLAS K B

relativeRPREV indictlaked 10aHofGRe tHRYete AGHIIRLAWIIIR FEROLT, ca&ac@cgr Clis

m crofarads and discharge during a tine i nterval T2 to
dischargingfto gmean zeBDamPwi 88 Eowraggroaches T2. Capacitor C1 does not discharge

prior to time T2 because spark gap GAP2 is open. During the time interval T2 to T3, the
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10 I'n other inplenmentations, other durations are used
for the duration of interval Ti to T2. This duration
woreon440336n t he range from about 1.5 to about OPGI/US2004/004438
m croseconds. In other inplenmentations, other
durations are used for the duration of interval T2 to
voltagggcropheapagitera (G2omd kel dasesapss to reroragibse rarasitams sliseharge tlyough

the ncf R inER e a8 O R 106 A0S it Rk ISR B4 B, ©
suppl y FoGr r&epreseats the &olwgta aomes GtAé’Mdltb@vdl&@@ awobd @lectrodes E1
ar.gi ng capacijtors,_d

For
and Ef 5@@% B@@tl%tﬁvaﬁ% 1o Ry D o ?ﬁ%ﬁe gl T%ﬂcﬁo%he voltage
[ h a
a°f°8§pé§%°?{°“?% 1 nd B7RAL uS Aol véthd Bl bab RO RO e T200
| n col th amalbctecrmC drsatpimlgaiemce acmydide ¢y mte)ds aspeetsyof the present

v BB e eSS SRS el gurng  ime
1nterv5’l|9}s-’1r RIE2 6f Kot PBIntickHsSRRHS. r@aﬁi@ﬁélﬁ@ el @3 mayeadbrovide about
above with a predeterm ned pul se repetiti on rate as
0.02 miiicedaredeahdisdhargsiduriog edimeinfira T2go dddfbout) 39 misneseconds.
i mpl e tion ncl udes -a . .
convent ot SrierRanhe. Sher Biition fre5RE 57 b dypaigp of iterval
T1 to ! TaisrauRidtadsy BERahéltange FOnVaHoudUS taah&ae 0SS mfcr(t)sl&eonds
present invention. Accordi %rt o various aspects of
t he pr bsefher implementaiionscgherrdsrations aeused fosheideratiopof interval
t I S
210 13" T uiont g B e Bo b ARYEH PR BlouE ARPlplergieinas.
du (rj at i Qhe dﬁradblg of ﬁiter’lﬁaﬂ'lféﬁoc[drﬁdpeﬂldsl dii the ghllllsy GiFgowver liﬁ)pply 1201
and consequently cycle duratiaons (TA, an B of FILG
to supply) curignpsutfgicph APSEte di¢eol 2 Pm}e\ﬁg@@%we@wﬁ@lt (g2, and C3.
l:
For claBicRt Kitesh balyy 30 bl KRSED mETAISTL Tbic SRR i commprison to
c1rcu1ﬂ(ﬂiéﬂatmndmt}86) pﬂnﬂeﬂjo diskhasgagirtatteryo |de:ratmm| ofglegice d20@ in cold
222. Mcro essor 1224 receiv eedback
ambicif GARFTAATe FUP\ R B GABHEy SERFIY S0 A3 P Bs Al ubation of
interval BRI TEONdi tioning circuit 1222. Feedback si gnal
conditioning circuit provides to mcroprocessor 1224 a
st at usItds bighly dasirable spoprsae t:l@ctrbmc ﬂ@@bllmd@vmeg nadlscussed above

with QeSS BIRREEA R oaTicRsHE S Disiusel Wil TeRteycan PR atd 10. Tn

one 1mﬁlérﬁ§ﬁtﬁﬁ<§rﬁ @oht?oll'_ek €314 theludes Bcorfreniéhal Micropdcdddor Shotde
the commencenent tinme TO of the operating cycle is

programmesh o perorm metbpdsorceerding tpiveriowraspecs of thp prdsprjtinvention.
Accoﬁé&&j@l %gngl?sv\'ﬁéec%ggpéhg Préséht%@eﬁﬂ% ,dc%m?l? %é%g% %?Av%jes tlile %ctlvate

signall tm@nﬁﬂlﬁage pdsneexmupplgtlzpm iisgccorpftd wWitha feaiback dgmal to control the
interval T3 to g VWhil e the duration of_ interval

duratipg o%drgztalrﬂyswvo igterpeical mércoaiq%?ntWrﬁyek\ﬂéar@lonS (TA and
B oftlﬁt@e ?@\))g {ﬁgftglgﬁ@so%q{opﬁgﬁﬁ{eﬁtyaﬁ‘sscrdé%g ord ¢ anetgxﬁzglpg% F@T4 discussed
aboverate. The FI G 19 tabl e entltl ed Gap On/OFf Tim ng"

represents a npl i fi y e configurati

o P apto" SrrRevsonle 13 1B ER ok kG B 24 and
feedbd na! E‘&ﬁflﬁ'&hﬁg citdifr 1200f Mb‘fo%}dc@&or ‘Pﬁéi rebERELSRBEBack signal

t he hi gh I npedance, non-ionized spark gap state

from high voltage power supply 1202 via feedback signal conditioning circuit 1222.

Feedback signal conditioning circuit provides to microprocessor 1224 a status signal in
response to the feedback signal. Microprocessor 1224 detects when time T3 has been

9
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10 while the configuration "on" represents the ionized
state where the spark gap breakdown voltage has been

wo e@ghexisl I n an al ternate device inpl enment ati oPCT/URI®04/004438
voltages within the device are reduced to facilitate
t he design of a conpact el ectronic_ disabling device

reachesasifug nlenat, 7. 815 U0al7 # HarHpsedhs comgengstagnsitige TO of
the off Ry BT E A0 Bl Tlerti ot il M ht Bl o8 bEder supply

ina SMﬁHbﬁ’%@Lr dirl]éhble& @béxfaﬁ@gh ﬁmge ﬁ?nﬁﬁme T8 metiba fineanffidht tovimyplement
then be the sum of the du out put | t ages. . For,_,
the preseh ppiSerePydliQgls m-,tmﬁsr‘fag 1349 il Y‘)ﬁ_ﬁg ﬁ@dﬂe%@tm o intgyal T3 to
T4 mWJ&? g@éorﬁnﬁdaige?tg o8 Rher HHRR alkoMle '?ﬁcl\‘\';\‘)lg%c@%o? nfideHRE Yhe TO to T4
ndi ng a tapp

a center- ed or t separ ate secondary
time intenvhl tgsccofiplststhe praspt pudse ropdtitmmratae pri nmary wi ndi ng

1508 < e FIGOREREE SHIE R Buftut BiraBedtenbeseiimsutpied
sumnBryof the céniﬁg%ﬂio‘r%f IGAP Pard PG AQ2 ABFAS HRTo@ reRVERWperating time

si'gnal of about 50,000 volts from about a 2,000 vol
intervplswdihe somfiguyaticd i depraseatpehohighhinpedioab nongenizedispayk gap state

. transfornmer ,confiqguratjon i.s that the Xi mum vpl t age
while S CE GG 0n 26 Ten@aa S oaifed e PlefE b ik B Brsgfftion
voltage'ha ®BRAkheRA. t 0 designs using one secondary wi nding.

Such reduced secondary Wi nding operating potentials
may be lejas pliesgate devieh ineplemantatiofh die wnltages witbinitheydeviga aye
[ 5 forner. i '
reducly S ME RO URME of b bBRY SRR e W ARl
insuldting mavsHalii tFdr eRMAPIe! deimplSubRatioi may usndviltige endiipléer having
benefits nmay_be_ achi eved by usigﬁ}an el ectronic

dual oyt each royading Balh dheorpyottezs, alieopliags praesseleptrofdeftl and E2
mey (L ERPRE ShENERNS ) by EORELS OBV b Ak i
2000 df Bkl 26 énkclades transfonner3M08 havipp @, sitgheprfiférysyindinguand a center-

tilizes a single ener storage capacjtor, of .about, ..
tappef) OBIVO FPEIA SPOMETY WIS A0 S 11D BBIBY PEA Y inding to
each $RORGH and?ﬁgoi 950306 SHBSEOMRRYbYS di1PsRBHPEShesdROMjective of

1.76 Joul es of energy during each output pulse. For a
achiewngnadarta 1 stepap ratp &b genenatingareowtput sighapof awsit H@,000 volts from

abon S s S oB G R U5 S0 iormer
configtfeditdaS3 GRAHHAA4SRuni Voltake BEIRG t¥Bachhsec@flaf)irin}eid reduced by
above, nust be provided by a large, relatively heav%igmy

50% inpompeasisondo Wesigaypning ong sependaptwaiding: i Bish sedised secgn
. .al kalin . i i i A .
wina B SEUAR PEAIGEY 57 S SR A VDR ven
amouffedf ttmefotrageiakilaich hiafet plgciap bas highnoitagsstfess boWe: elémdnts of the
about 0.07 mcrofarads and 5 C2 about 0.01
outpu{raRssraicads. The sum of capacitance for CL and C2 is
about ] : [ [ [ i .
oot SR TERL S ARSI ol Ly S
disabling ¢evice goubrdingfto varialmmaspedds dBthg preses infentine imgorspaisen to

on these capacitors. Wth_.a e repetitjon rafe of
conveppigial S8 g5 gf@gessléﬁedé’zé%h&a,sef ﬁ@éﬁr@m@aﬁwwg ove. For
examPRMBL N2 PREA By uipOR8 lrat ;ﬁi‘ 188RHy stordge Whbiford)f abb& 0.88

capacitors and rough .5 to’4 walts at the battery.
microfarads. rWhen chargddgo Bsd00sioftsthst capacitor stores and subsequently discharges

about 1.76 joules of energy during each output pulse. For a standard pulse repetition rate of

%I%O%]glventional

15 pulses per second and 1.76 joules per pulse, the M26 stun gun requires about 35 watts of
10
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10 be a single AA size battery. This electronic

di sabl i ng device achieves a 90% reduction in power
w@oovim3ti on conpared to the M26 stun gun, di SPUBEESH04/004438

above. An el ectronic disabling device according to

various, aspects, of the present jnvention generat gls a
input poer whighets cealaingd apeve, mpst bepfevided puie [4tgsarighishy deavy battery
I wavef or m
povel alpF) GBS  ricS Sbppec AT aflalidBerp ity e 25
pr esentlarklearonéd asabhﬁg ylehc@hncmimgg:evanioup adpecip eff dtei prgsent
node during the ance [

T2 f ]
mvents%w&v ISR CAPAEIERTS f“’l "P’QF a Eq;m‘;- ot ¢ éa gnicrofarads and

C2 abQHtt (PUI nﬁ&%fe@&ds” %@‘3&9 o@‘%ﬁd&ﬁaﬁé&%f €Yand PGS ANE ow%e%farads.
3 operating I nterval an additional benefit

An eledln@nm chsa;lnlmg dbdneMGuine tlatse valtuest o€l gnd Wik proeides sach output

s U SRS 5 ek 5Lk BB b Spion

rate oﬂh‘tﬁﬁb'lS 1s6LYdr G8ondBYicRawdaaIRes dods@ndbateryPbRer of about 2.4
ically conpact desi gn. In a |l aboratory prototype

S
watts eh%g @ﬁmﬁors@d goughlsn3.§ dm4 aicseto ptitha patteryy drsiagesnla giscattery may
bea sgg er‘g‘% sgzoeeb Th'fé’ glre%tlro i dlg%grd%{rgé X&ue&es a%Ob/nreduc ion in

the size o un“gun’ 1§ réduce

powelb(}bns@ﬁpﬁ@i(d:dfﬂﬁ&éd/toﬁﬁ&mti;ﬁﬁh@ﬂl‘ﬁiwﬁﬁsed sboveduced by
approxi mately 60% According to _other aspects of the

pr esentAn decdfonicotisabling deyige wsgang {p Yagiopsaspeetgiof thecprespnt
1nvenﬁ$}? g@e Fg,:tésoi ‘31 86{&@:{1{:%16 Ehags e,r\%?t?gé%utg{lt \p%;etf asclﬂﬁﬁfélté&/ n

pr ow ronic
FIGs. d@mldcne STHehmatpie veavefong abadrimoyatespacdiffyreatload eonfigurations

d|c ed either by neasuring the batt vo ta
preseed: iarfg aHﬁ%‘Vé’ﬂQbYP@SG PHPERPSFALING Dhofe cﬁlams %%43@@6 Tlto
T2 ﬁr&lH ied@ﬁl 11‘&¥ 1 4ddTe reléj&% \/St Rl Witap€ \Sﬁt:pﬁt) aé@&ﬁ% bde during the low

atl cussed pri o
1mpedaama@enmchT2 lxeTBwpIaatymginﬂbrwir eliable results. S| nce

ambi ent te rat S ect 30 b

capact £y Sriaugeriienci. B tibulelefind arrumiingesraes deyels
and lovfer 48RAded6vdlreBultthe & fBRALlISHle cﬁ"éﬁ?! SPttatioRMPRFAEL 5R electronic

non-tenperature conpensated prior art battery capacity

disablingedfivices o1y bewepkagsd pr mmugle meyephysicsly cempadidesign. Ina
resul t.s 1 2004/ 61 PCT/ US20 4/ 004438 Th

laborafory t%?&?%’Sv?B’)QD digyent 'i‘ T'oN S0 AR E R &R YOIRE aﬁi’egtgtﬂ? fhe present

invenfl&, itEeeprotdtbe, sifeh chinpsrisod o A siALEAUNMNDE st guAid eBGced by
aspect s of the present invention varies with operating

approxigepsely 28%¢ aid) thowreighhisgpduced by eppiekimatelsi 60¥he devi ce

] S5 TS PR L S3F Ty, B i

predict¢dDktheryntislien Bhakdr, Bréadsutif bawanpapacith nidydbeyrstided to the
safet%qsvvl tch S| is armsd t he now acti vat ed éJ]

user. b mogtglertronicyievicss the; rp@a@pr&lp@tﬁq@yca@pgw %&ﬁpr icted either by

R
over tim¢.| Daerfasthe kéveeal afxidesl pf qmiatlcm dliwsgdfabb\ye, swot arh batﬁery

G s e, S OBt A e

batter? %ﬂd’éﬁy lafid @ﬁéf@@o@(ﬁfjaléclﬁ%nfcrdl%ﬁﬁ% &\Nléééris @2511‘6& 11’9!1' '\x}l@éjrange of

device W | 10 draw from about 3 to about anps.
amblenhwmes,tme-tﬁmmrmm casnpragited prionart baﬂersdw@aﬁltwneﬂlctlon

methods produce even less reliable results.

11
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vary in a ratio of about 1,000,000 to 1. To further
conplicate matters, the capacity of lithiumbatteries

w@okarsel in the system battery nodul e nay vaP@T/US2004/004438
greatly over the operating tenperature range. At -20C,
the battery nodule may deliver about_ 100 5-second
di scharlge betjery pewergonsaoption pfeansieironie dispbling drecertsss., per

350 5-
FIGs.WgFir% §§co?% gg %o Variqus 2 S}%%%&g rt%t ﬁ%&% gl%eﬁt:fo“i{ ﬁa?iees rﬁ({j{&’ﬁéo%&?gg mode

as folfof8 Mk bee inhlevashtatich, &Heeddvicghﬂdﬁdeks aIrt:ﬁrtymdélablﬂ a laser, and a
functlons batterﬁ Ilfe varles f rom about. 5, 000, OOO to

flashlight ingdggionde gl igopissed @bevereHie Tegldimnrlack Bayidryy abput 3.5
m1cro¥u%ha h@s%@{%ﬁ St sbitEn RY Fr’ss.'j'trﬁigg,'d‘ﬂﬂg ‘ﬁgfv‘ a%'ﬁthre& teGhRrdgi6eessor

i'ng "battery’ capacity or at
and itsrelasl nﬁwlrem abdf 4ahillgampsi dﬁénablﬂdt ardyif teer saficty ewﬂchmdlaned the

different |oads, and at different te ratu e g
laser (EgRt T SHLor B san Shos oy df bl gfd {f the safety switch is
armed? %{eafgﬁ’{f@rﬁ?aﬁﬁflo%\t f?ﬁé?ﬂﬁf {vﬁﬁt\ﬁlﬁfé'mﬁb hﬁslﬁ%h@nﬁa? kR &80l 63

¢ol ums and of 25) in an electronic .
mllhamps Mithasﬁb@ mwhn:ymt@dlaoé thertuggﬁesdmmm ie gulledp dtetdsvice will

arawe 5Bt Socouf S ko PhertRre BByl BupdhpRigrtent rain will

varylﬁ‘a%ﬁkpépé%ﬁﬁpooﬁ 006 IUNI cat e wth the table
electronicall’y stored in the battery 25 nodul e 2200 to

pr edi cflorfartadrsiomplicatp afm“fttegs, e cepasityf lihiym(batieriesggekaged in the
systerﬁ l%gti'%ry g%%?ﬂeﬁ%%& \e/%[¥7 %r%?l vgr t%g gger\émmtlgtenﬂjt aétt?rr%lé%nge At -20°C, the

batterSI g duledthipdieliviee Wedut VBQ Q-Zsbcftﬁld(d[iRMhrge ey SlesIPAY+306°C, ﬁﬁ battery
ystem battery nodule. The data required to construct
modutqieasdéqlwer %hﬂ“é§59 rseeand dhwhige gyHdHul e were col | ect ed

o%) oot Egbrh Bk SlfincSt GGhe RilliGe iy BMoBfE Sarit and from the
lowespar the highestdaneay drain geitioys, dhttaqdife vaigeran abeit 5,000,000 to 1.

interval. The resulting batter city measurenent
were céf PRETEEAPARY &P meafe%xsteﬁm alftga (fiagipus aspects of the

presex@tﬁﬁ%ﬂéﬂ gfetdm‘?g the I?@m!uﬁﬂlgs a#t%x’?% ac q)a'seﬂi & BodRry H8surements

tery draln paranet system feature were
of crittcal baiteay paramatbrs vzdes Hiffeeeht loads and atrtitfeintziethpdrafiira conditions.

| 12 WD 2004/ 073361 PCT/ 004/.004438
Thes e G PO CEOAPPAALeT B THET SERP A iohier 4ble - colums
1 and QUTHIG! 29) iR bin blédirohie %b%@lah%em@?&admic% inélheddRith €4ch battery

drain required to keeg@t he clock alive is represented
moduby (FAGna®bhés illustyared indEs.(2d teall 221 anpropriatedata indeploe santaets

enablﬁﬁg nﬁw{og)rcg:csgﬁ%g Foa{:'l(lgl\‘l/.lﬁlﬁlfél%%ﬁe gx{kl)%xp ?l%g g;le ?crtrs nﬁcahfr g%\?ié/a&r (?;1 tHe battery
modutd 220046 gredicd sdthaiftig capatitg of kiR Hatte6r (2202 giel 220y Q‘h@bmery

5 for ohe second are represented by separate tab

modufed200 githyngeanal glagirgnic rﬁlOAﬂOIaﬂf'emE@PWe‘Fl?Y be fprred f@oﬁa ithe-Rigital
oS represented
Powe%&aﬁgﬁn%@{ﬁME by %Hg)%}; %af%? &Sfténrl Br al g&bl r edpt ofire a
(Sjl ngl e(’j[rhevlafa reqmmdtto pouhmct the detn adbles fopﬁ’rediattf engf mbdudé tvere
esire tenrper ur es, eeping. tr of batte
collectrdashopsrinedhar W@%Qfsw\ém ‘é&ﬁﬁﬁé? %egﬁct mpgagies while
recordﬁi{ {6 Ho?rﬁb(nc%aaﬁa%ﬁg)évﬁ}‘ atSAER tdnifet ARNARlval. 10

eratu was neasured.” The battery capacity in AH
at 25CTha mizubmg) battery qapaxgtymdrements were collected and organized

into a tabular spreadsheet of the type illustrated in FIG. 25. The battery drain parameters for

each system feature were calculated and translated into standardized drain values in
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into the table to represent a nornalized one hundred
percent battery capacity value. The battery table
wale@iti73zenber s at ot her tenperatures were adj UBCETUS1004/004438
coordinate with the 25C total (one hundred percent)
battery capacity nunber. For exanple, since the total

microggyprhongs (nddbepedongthe sosiblg aperadngeandiionpfibgs featviga der

% i . .
exam e bahct§ ot R RPRAp ke Acictve t Rdibhuod By BURRASGE in pa
that tdtals alid @mrentreyhieedmerkeeyy tHearodkhiive dtrl abodi Zrhnse dThbdbateery drain to
el et et P i s G5 R
for orlel sefond & fd‘éﬁré%éﬁtte@ by S@RBAL table drtridtRA eduabin EEA}?%@{%attery drain

one second i f the Safety selector remains
required itorepkrate dled gunon theafidngimode isevpresentadant yunhioeans irhodHofibhttery

drai the.sﬁe Y, selector renmains.in the 20 "safe" position.
rmnﬁEWHF_‘hBEHH?Wg?QOWQb Y PUISEr cent age i s cal cul ated by
di vi di ng dnlible oPeraRsH at Vddshed feﬁh@h}t&%&tvﬂﬁlé 1&8piAE tfa¥k of battery

. The device displays this percent o attery capacity
drain pedregminige baftern capeoitylithe totabemaitable batferyr eapatithatDiashy ingyemental

tempiriforhu et ey SHEMTe FRBr R 1 026 £ u FelBrogrammed

into thiefablert@ teprésefitta idtMallReiedneBdred Perdehihbiit@rehpacity value. The
illustrates the electronic circuit |ocated inside the

batterysaple dieirerymbespef atieer towperpuirstyeae adjustad tneoorigate yyith the 25°C
total Q0 AR Fp bl Bllers ApaliBTRARLS FOALUSIote. M tofe batiry

capaciipat @0P@ svaa mebasurad tvvappadimaterfso of/the Betvérg @apakitg at 25°C, the pAH

nonvol atile menpry device nay take the formof a
nwnb?@ﬂhi%%&PW§§HmN§#€ﬁ Y]%%S%h contains 128K bits of data
storag : i oF , : i CAl
and 307 o SRRtk o merhoBNr 5 4ol DBIERED BB ot shown
in FIGri28) cyursed by stermmnaprbasiorty keapdrack off sseeldtagtbtyi cpecityh his number

(. i bit e Hopaciilin 0B i B ofe PR i SHab Retegtor remains in
the "afABRIdsitioRPAH At BOLNG e APRAMA-Fotr ABGHs MBHhE eely8M RASeRARS N the

described in connecti'on with nonitoring the renaining
"safe'(posiisint \Repfaining battesy gapanidy pereerdagsonealculaed\np dividing this number

o T P R R Sy i

on a thatdigt CeRBifBEmatRInGDikplaN (CIDIEt K> Wabkdy dabietit@aBe device is
m croprocessor, such as cell phones, video cantorders,

alrmeCi-apt op conputers, digital canmeras, and PDA's. Each of
these ?ﬁ{h%%?{ch?s?or?ﬁlaﬁfoﬁg%,%b&e%Md) fser%fenfeﬁg& Hse%tg'l%(odel X26.
shift anmong various diffrerent operating nodes ere
each opéguat 2D gluswates ﬁletbtllﬁt’a;&unk&irallli:ﬂ ld‘c&’ed émﬁddl the éi26d)|‘attery
attery power. For exanple, a ce one sel ectively
moduf?pe%%lélégtr# inthe Fir 1 2dvichgmetior diegramy G%PV%EW prigdule
consdé%%@vo &ﬁ%s—%ﬁtﬁ’, 348 ERIPS gg‘;ﬁﬁ?%)ﬁltt&kég%d Ahonvélddile memory

r on, st recelve no recei ving an
device. nElormanyotatileapbmoey deaide raayotakerihieifoym nfja 24 AA 128 flesh/memory

. audi o | Si ; (4) transmt, e generati.ng.an.R
whicH A At AT 0bS TN IS, 21 8 24 1 S5 end
data ifeithoetcBllednthé R2B ANt nPicAPrd RSP hMPbARtY modiK i§ Etablished by a

backlight on. 10 To ipplenent the present invention in

6-pin jackdP1 apthprewidesbddinedift seripl hus fagdgpta transmission purposes.
While the battery capacity monitoring apparatus and methodology has been
described in connection with monitoring the remaining capacity of a battery energized power
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nodul e anal ogous to that illustrated in the FIG 22

el ectrical schematic diagram woul d be provided. That
woreayhessaoul d i ncl ude a nmenory storage devi ce BUDOSHG4/004438

the el ement designated by reference nunber Ul |n t he

FIG 22 schematic diagramto receive and store

supply, fr sty g Susrinvertiver iagpee copldnsadity broanplisd tfssttyobaasewwered
electré%l: He\l;lgé %Fcﬂqgclﬁ@es r}?cr Eoceg_s'b? s‘ﬁ@h Es ]t 91@? 1deo camc rders,

ni Croprocessor can rogranme re J 8
laptopikﬁlﬁ;hmts eligilnd catrapce PDUDs. oEachl of thezs faamegﬁrlésmfalectromc devices

user - sel ect abl e reguest the batt apacity repai ni ng
frequagitly shHt aReng warious 9& ek QPeratipg Fﬁg %%Iﬁ%fs Fechofpetatpg mode

consuﬁl%g’?‘aif‘fé&entsfe of‘ﬁatfe %)é(\ﬁérs P gxﬁﬁ;%’l‘é‘fe{ detl Bla ¥el &wteL}Eoperates
app |cat|ono tery capacil or o th
in thefoléseing differemtpiowrr tansompton modes: c(ai) powst dﬁ’nhcraproaessor clock on;

(2) pobiRB ORI einerPesdes 6 TSR Y1aF §h PAne SHONTER R Aid amplifying
the refBA&BaudiclihpulH, éﬁa‘l}rtﬂf) Qﬁsnﬁﬁ%b@é betdrdtihgdn KPSy 0@% bf about

conservat i on noge: CPU operating in a nhornal

600 millivrattsh@) Hiag dlgdah w@vatmd tntrespbmﬁ“ tq;mnnp@umatcaﬁ;rand((é) bi@lbhght on.
oper at ma node vvi
ort B dmelarel P Hfsatiohdna bofl bl Melal gy b

modulenkfd@ouid thitillhstratdd!ih te FI&. ed eleegRval {chemblitiapeneibild be
normally with the LCD screen switched into the "off'

proviged. ddaemodels seuldinchde & srEneyy ﬁE’FiF&?rdeV{CG)Su%%ﬁeth? element
des1gr8g<%c\jﬁe rgxiice %%%?Ul (nz )che%b rféhia‘g% %kasgn%g o ?e?gl)%@n@ Store a

FI'VEs operating in t
batterp Rbhsb@lptidhitates obthe byRslidhsled ebo@}viﬂaéfehenm Ripep st Thgcell
In the record or wite node; and (9% | apt op audi o
phonegpisrentpcsgantarn thendearogiammst do wat st andsdisplgneither ppower up or
in res (ﬂgé% éﬂ&r\a@g%gﬁﬂlte r Hé Ba 9 Ry E’é?ﬁe{mmgr\‘mﬁﬁ?ﬁxeq;attery

cases resse a attery capdcity tabl
modulmulthiepacaﬁofasedmapam for each di fferent power

cach. | RUPORATAS5 368 REVel: SPHEHES SARPaPY DL Railiry capacity

mothiP?‘i} {eééhttiﬁvéih%ﬂ td f)th@ldagﬁaﬁéatﬁ‘)ﬁ R&H dsl aqutoﬁ e&tasﬁteptvhwh
nt anbl ent tenperature operating Tanges.

selectﬁz@l)qmm@hem@aﬁ (s Z0lduwiog diff@ent batieryipogvet h@lsumpgon modes )
CPU %ﬁ Al ngtg?ggmgg(s?aéﬁg? ﬁf&v%%rthcg)rng%ﬁlt}o&mgﬁ &%)[%perggng in a normal

mode ivTid tﬁerﬁaﬁdetﬁweqs ﬂ{ed‘oﬁg C(Srﬁi tioRUS ) TIE dpesam@f intafrmal mode with
present invention. st em enbodi ment of the

the b et iRt senbenestion (Gl Tonbend RELY sesesrasovin i “ga” flly
111um1;512t:e ! o%etgg Pﬁ%pe{{[g n%rm g}?%ltﬂq ﬂ@Dssletefeh%{NﬁPfleq(into the "off"

ener nternal
powemtﬁabeﬂvaﬁkgﬁéorﬁlgafatlbﬁ M?ﬁfoﬂemﬂhﬁnbdﬁrﬁbff&hﬁodels C(Gkoptkcabéﬁwes such
t the factory Greenwi ch Mean Ti nme_ (GMI)

as DV %QPaROB@@nw@Pewﬂag e BHyBackine g ( Ontltcakfké/ﬁs such as DVD
or Cﬂ;lg;gli\g gn{é& 03)%1'5%1 nm& bd B@%l&rﬁ‘lﬂ&’é %ﬁ& t(9)"'1’5’}?6{31 Qﬁd’lo system

Gratt egi nnin
generping ancaclibvle bul@u'azlmlppo%ﬂ th opemtm)g witho@t aafandio ctdhlmtx@al

syst em_has  bee r sh nt b ctor

10" Vel gah qiie et ous b8 Py pee R P S pe

cahbr%ﬁéétfgﬂ'@aéﬂ qlﬁ&&t%@%r c&ﬁﬁnﬁﬁorﬂﬁbﬁe 55‘5%9 ﬁﬁsthé PéwRdr.cohfinption of
systemwi || “inplenment” an initialization procedure.

each 1nd1v1dua1 operating element Battery capacity would also be quantified for a specified

number of different ambient temperature operating ranges.
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During that procedure, the 2-digit LED Central

Information Display (CID), sequentially reads out a
w@eoies33ef 2-digit nunbers which represent thePCT/US2004/004438

following data: (1) The first 3 sets of 2- digit

nunbers represent the warranty expiration date in the

f or mat Tyagking hptimeapridng o G5 MABHachEErs Warraity py wolbas

updatég#}M adﬁng)ther %&) I)I? H%@k%&q%ﬁﬁlga - vg dn% ngxgi?ﬂsgegs\lanous aspects

of ther lﬁfereﬁsmnélﬁd)nb )AleIZGI kysg@n bilmbodhmrdiecbﬁ the ﬁrﬁﬂeﬁtélhvéﬂmen is shipped
tware revision is disp ed. The ste
from fgfaciagyywithyan w@eraeétt@ﬁeadntfﬁﬁemm\a% lmea%qt@ry capacity to
t

encrelgR (i AFrlel R oALAIRGEorhar § S8BT RIerR el Rlcks sct at the
facto@ﬁo ﬁmhmeclaMeels Jomy (GMI) h The ingémpsli X260 $ysteno pleatrotit svarranty

t he shape of, the X26 system. receptacle .for . . .
tacke FeEigh P SrOHLPEVE S0 MHieP RS U S M AR EBjBHOR hesdpipg with
the fiddt triyger ﬁd}poc%aﬁmgsa\baaﬁm Rk 8 ordRhe} theEEHRA ﬁasadéan

i ncl'udes a set of electrical contacts conpatible with
packagad kor sepnieat by the facieiyde the X26 system battery m)dul e

housi n terf m)du e cad |
ommeo e e ey BloARATREN R PR @ R Sleh GfpHincea

one o¥ ndrd ResndkRitet, the2B26 bﬁtel@ﬁnﬁ iaplement M ihRialibgiddSBocedure.
interface i s normnal % used to download firin

at a
DuringbshprereduRobe Sy B D ¢ onieoh belpSuntiss isplay (Go peangntially reads
r r I 0 [
o B YEE AL L BN 8 ABE A 10 o>
digit ﬁlhﬁbdn§mprdsaﬁnheﬁ7airhlﬁy Xiﬁratmtd‘a%r iy theofduhet Y YredL/DD; t(2e The
nodul e, connects a USB cable to an I nternet

currelérﬁlatﬁ ig gisplagedh X BMMEBRs (3 Tt SerARSERES o g s fentigrade is
| t

R B G S R S SR

softwmarredsiby ipdisplagedbyeredi t car d Al ter natively, the

syste rrant can, al s be ex purcha3| n
Y om | thie ST Eb Sre 58 de ARt B PO G i Tnternet or by

purchARAH aereﬁlﬁé’én'itglt bixeers tddoR! RN ASERN REMIESHUSS data interface

reprogramthe warranty expiration data stored in the
modujkyacesisoryopi dwsrdwswalhh@mmtnbmyh e smezmm X283gstem

recen{aE PO P R 2xabe Lt Sk Bt Eiefn PR Ripfied Fiin the 26

systerh fb&tté@@nocﬁﬂ/@fe@?ﬁt&@é sRNin¥lugey 4 & ohealsctiiesl déﬁfacﬁ)ﬁéhfp@ﬂble with
the data transferred to the X26 m croprocessor = W |

jack IR} deqatediipside the Pelét sywigry bateyy medile hovsre. dbheUB) lmﬁeace module
may t% éi%c?rqcaﬁkgaﬂtﬁe%%’da [11:}%1{69 UtSIEe rtee%u%ﬂ%ﬁ 1¥/¥§ réo:(()gil% g]ta'r]%crlf JP1 to

d warra

the Xﬂ@syestdmasmle héU! SBCiﬁﬁffaW is Inbﬁnztll}elsw% dorsiilesd fitihg data from the
m croprocessor wll initiate a battereq insertion

X26 sypiem, Hicay alsp §p useddg gstrad thepamgnty perrdordp dewaipad pewiselivare
into tﬂ@f(ﬁ@ﬁﬁéfoﬁ)é% uﬁlfa %@%gﬁ a]g pcM?erﬂhg gér f! leGRLr RfoVANhY X26

extensi on provi éi'ther extend t
batteryamadai, ynserfts the[SEBin®idnlyl eon2és a}UﬁBambl@m andnprroatiedabled

complgh $5F.4p 56 VIR CARFE£RS ORI NG B CRDBICRg Sy Egeranty

exten$i¥n #dtE&dns eaﬂd‘ﬁa%? for I8P s B® Bktendell WdHRANNPHERIAMDY credit card.
extension 10 nodul e contains only one warrtanty

ext ensiAdiemnativelyxibe spistemopartiotseorals e extanded by parchasing from
r ant updat e dat n the dule to zero. T .
the fa\é\@% %QHY DEgRrimme ued%att?{g puler maézlr&tﬁjg ]s?ig\yarteﬁgﬁ Qata required to

reprogram the warranty expiration data stored in the X26 microprocessor. The warranty
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warranty extension operation as a standard battery

nodul e. An X26 system may be programmed to accept one
worrarnsyl ext ensi on, for exanple a one year exPENBESINS/004438

each tinme that the warranty extension nodule is

inserted into the weapon The warranty

extensig PRIy aﬂd@k/lmsﬁm lytoetJaP SSHema et eptad 1f the X26
systerfl Rﬁ?ﬁﬂﬁ)’rpe‘rﬁﬁ%% h&Vef Ol d3¢hs Qafa k#e%e@?o @d 1c§c§frocessor
any m cr pro essor - based el ectronic device
will emend;y}&tcemeh’awann@m exprabivaldhte byah¢ perjod frepregrampiled intaghe
|ed t a cell ph a renovabl g batter
exten Bafert drocu s % e WoreR Raraon s B been
stored \!Vﬁ'un%ﬁe Rb@ Q%Sp[élﬁ ahe Irﬁ@rhﬁl%&és@r WIPREBRR £ Bittedly BRertion initialization
provid he cel hone battery nodule to interface
sequenget ztndt\mél tZGJn display ﬂa:mephwmarﬁy cxpimtionegtcorVagipys differgid warranty

e, case W th.t 6 syst of the
exteniiF BiRRRI ot RPIoRIdF FHEIE” Sparaisev gty Ry o sinele X26 system
or to ROPEE W@ﬂ?ﬁéxtétﬁﬁnﬁ astiple@ystehl 26 elighk Wéa¥inGfed to extend the
warranty of predeterm ned duration at the initial tine

warraptysfor KRe szmms pied iy aneestireavedice depastopsat. Hithe warrppisextension
modufle %Inéa 1# n?léep g%arﬂng )?t%ﬁ%bl? thée?ng ﬁ{é{:r%h}o%eéégwlpfés&qhe warranty

updaté dath aﬂi)‘[h% rﬁ@tulé Reaq B hodulé bm factianéithee lss@fbfeadm af@er the
date within the cell 25 &hone m cr opr ocessor,

warraglySxénsion operagion ang ptepdare patisry madalee g X36 éYﬁéefB Jyey
|

progrfiif o Fe8 SRTGRHELY AR 70 LMD RETHETLAFAARION cach time
that thenearramby ettemsiort ihedwia iy iasdried istotteweaponf eat ure of the

presen |nvent|on ?ould return to a retail oytle

such ad hBIEFTapty\copuraiion/ wapragsy etengign &g o thseéss y
e g B BY SR P oy B GORRpaTed cloctronic
devicd b systear heazmHg/a mnoynkle batteryu [Fdr eniplplas applisddolaycell phone having

a rem%\?@ge?%ag{e %ﬂau 8ea;%}écn S}rgga Eli?éblﬁ%%re% ﬂﬁ%%;& 22 electrical
schenf¥b ARBrAR S0l be PAsadbday thd 1o batw@ aydulertd MhtkiEceRRavh the

manuf acturer. Alternatively, the retail vendor could
cellulatphepp micropRcesORTSEoR ADWas ﬁletcoset widh thesX Unasistesn elethp present

1nven€?%3$ dcenld h\%lgt? pvg)ﬁ c{}t? eg(r{gelhag yﬁgﬁggfgﬁ%?nlﬁd %}el%gtggyﬁ 0 reﬁec% a device
warraﬁ@ruf@fec&t@ﬁamutdafatm&t R0k abym EER0 ﬁleca‘eu pabae wasip@héred up by
the OEM manufacturer’'s website. For electronic

the ula@@ted@;e,r/wsrqm% By husdising e spewallygondgyred @l Phangisplaggment
batterg el o H&ta s% Fﬁ%}&ﬁ? ?e&\gﬁpéxgrpﬁﬁ# tglgs)ga?%ﬁ ﬁé@u rléejlggaé[% within the cell

phond xha:moprBCessdrha tllmorﬁgtsdoam rdadilyr seplace tho@elk pivmectattery Whlle
|y utilizes non-rechargeabl e battery nodul es.

|
Slmul%?‘)u:?S’c‘I”anBEg} thegustemeVBber y appl i cations, the end
user/c lz@feﬁxf%rvglggﬂtx' lé&cﬂéé%%‘@érﬁeléctf oRR! RGRTERL oratlng the Warranty

rechar gea ry nodul e 1 ncludi ng vvarraty updat e
extenslan featime of thelpdesest imuintian eould Irgtutny deretail dublet, sudt asrast Buy or

S N RN R AT 0 T S—

by a réfteftn@sR0tat thavRMil wadord hﬂﬁs WaRhnty @xﬁéﬁé‘dbl‘ij chfd Be dpReEnted by
to extend the warranty of other devices such as

tempaterdlytingertingnpueger bajisnianadule énpenosstingripeeificd srmboref wgiranty
extenﬁgﬁsomaﬁe{sgd bﬁ e r3Hf IQfe:ndor from the OEM manufacturer. Alternatively, the

retail vendor could attach a USB interface module to the customer's cell phone and either
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applications, either the OEM manufacturer or a retail
vendor could supply to the custoner's desktop
wW@eoopit3ss] noni tor or autonobile with appropriBEBUS2004/004438
warranty extension data in exchange for an
appropriate fee. Such data could be provided to the
providees waimansyl eptenson dirgdtly fisn gerveadorsporipuias systemior bianeans of data

Cust : roduct s of an infrared data
SuPpllggm%gﬁ %ﬁn‘%g?ct{’“,e%gggg{éhar d-wired USB data |ink, by
an | EEEodd8draiad deviides etifiziag rqphaigealily batteny pelvessupplies such as is
protocol such as Bl uetooth aor by any other neans of
the cagscwith Al Aenes anrd fidgo ST PSPl RBORCHS Igse Gageqntly than

with tﬁg %'es?ein? Q%E]E:ﬁged) Zlbo% %}ﬁgﬁ)«(’pﬁéﬁfﬁ'ﬁlﬁﬁg ngﬁ-trﬁcga@é%lg %Etaearr énodules.

rovi I nte gent ttery no
For stch rédhatgetibie b¥@&y 20plioatibasnieamdhserseyspne dovldtpurchase a

firmvare updates by the battery nodul e. \Wen a hattery
replacsat EChaREeaRLcHAoR! RSP i n By Updhy dptagns ogld

simulBXSRL traltdg% ﬁ%@tﬁﬁéﬁ{e‘?Erbfg%iﬁél%&%é&bieq{aﬁéhl. | read

sever entification tes of data fromthe battery
nmodul eFowdit evenrbeaadiengpplicatiaudfithewerrantyeikiegsioatféaure afithe

har dware o tibiljty tahle t the ne ogr,am
el AR . TR B R g Al B s s
as desmgleoﬁ@&r QYRLHABnipafeH WRNRLS O bV £h £AGRSbilI FdrisMci2S

and software version nunber, a system software update

applioafions, cighes the QEM mheufacipyst ope Feiaibvendpheowq sepply tq thewpgtemer's

a5 BSERTe  SulTRITPS oA 5L Sxenion day
exchahf&foB Yih @fproPrihte €ed) BucB dytarsodid| e pieviBed tothe gaadaniee ptddudt via

. and programning the appropriate software into the X26
directdytexfage Wit thel castomer ppiog ey raenss pT amHdraxerpdais eqramaigation port,

: ' : t Lnt
o S ARS8 UL LEP o
such ds@Bloewsth@adyy tahe othenmenesfanchamghg waranty ettehstomeatmbgtween a

provi ded within the USB nodul e. The USB nodul e i s next
produgtangd 2 sograe o gvarieply oxsensiopdatém pattery receptacl e. The

X26 s ' ' '
20047 02530l BB BB AR RCH Gy Boghfe #hat the X26
systern ear bgsuppiicdgithfivotvwaosuadates iyl the batpremedtlet Méhepargattery module
., sequence as, descrijbed ove in.c ection wth .
with SEOGTNAE B 3RO G o 20 TRy P R ap wes FpiqqPpfoter vill read
several ‘?Jlénﬁﬁ@atﬁ»’iﬁgﬁ@ of datdMiom S wimREy adllY. Milek fdafimiz@Re sdFtware
FIGS. 23 an 24 provides an output of about 50, 000

configurasionzandihaplare tompaihilityalie Bytepotibe neweregshmstorgdirgthe

rqvi de nmaxi. safety, t voi d false tri ' 1
rom g S T B Bl G oy
and s@Bivdr¥ ¥bBicAmusitRy, 2 bletdo@itvatd updag: WwilctaRpplaceshion appropriate.

mal functions or |ocks up, the ENABLE signal fromthe

The syjtemn Sismaeesarsiety Fpesss samplemnented byirving g miprparogggsor (see FIG.

. loed)) j

2) ingeRof y fkead 2 p0RET BEBEHA) odBRERERR:y BgfipARcfion and
progratidiectheapgropste woftWwareintanipd X2 6l dystafh nbnwolatidb prgréin menwry.

about 6_vqlts and a duty cycle of about 50% .Th ,

cori es THF 56 Sriem Rnale TRRGAY eI RBATSRsiatey through p ﬁsﬁﬂterface

' ' FgkAh

o5 GHUBLEG 0% L85y OUBRI Fa0pYA oo
nonvqiatils enenicaty provided within the USB module. The USB module is next inserted into

the X26 system battery receptacle. The X26 system will recognize the USB module as

17



10

15

20

25

30

nodul ation (PW) controller U in the HVA |If the
ENABLE si gnal goes |low for nore than about one
worRdokiosseond, several 15 functions operate toPCT/IUS2004eN4438

PWM controller off. The voltage across capacitor C6

wWll drop to a level where the PWM can no | onger run
providing 8 URP tepeogpming fupetonand withiaplement thesameesequgnce as

9 : e
acsrBeibol R FHFABE AL, okl 5 b plley RS

ENABL E The\Hgb VivltaghiasdembR (HYiA) ﬁﬁ])ematléallm&iuﬁmaj_ﬁ FIGS. 23 and

24 prgy Qe W o€ i o6 PP i e I5AbRR o A OUY SBBGLS wadts. To
providSmhREn NGB, & ADR] fa0e ?ﬁgé&hﬁ? anrdei§ hﬁﬁﬂlzgﬁle‘}ﬂﬁrtﬂaﬁsthe X26

capacitor C3.” If the charge 'evel on C8 goes above
systela lsould attip@e ooty activiated BNk wiiktopsdvessod matfuncticeis op prickg up, the

f, 50,000 t I [
sE Lo e Bsepor B of HedTa (YR SR oBTor20)
hasbé@ﬂ@p@@alﬁ”é&oﬂw PW/ can stay "on" as the ENABLE signal
goes back high and starts charging C8 again. Any tine

t he ENARLRable gl Vide i myrcmrgwsmrmuﬁb p@tpuh@ﬁO%H@ §quate wave

it g0 SRS TN L st 5 S e s

seriestdiedERiRh EhesHYAapowdtsapplh erel@tiﬁé& dheENA BIIEeS gl @iid @bes it to
about 500 Hz to activate the HVA. If the ENABLE si aI
chargg uip spracypr G6-niThkvelfage daroseeapreitaried iswitdlortn prise mi
ivery of the 50,000 voIt
mOdug%l?h ?ng %@iﬁﬁgoﬁgh%mgﬁégur ation of the X26 system
hi g h v @f tha N ABIEP wignali g’cresl ldw fozpii@s eringbaut deymillisecond, several

di stinction bet t he ysiem and conventi onal
functigps eperafp fo g%ﬁi éﬁﬁ& Py ?fi %f\%w ltagg apfioggscapagifor{ fywill drop
to a leE?el Whére tild DM ESn fi’(pﬂ)n Heh 'c% thé !ka’%@@tu?ﬂ §ffe g éﬁght to the

vol tage "shaped puls asse be expl ai ne
Ul "NTBiI‘é" Bini thedh bereblevepotheashald pete). Whd Voltigalayel atphatqpatirémesnts a

time {iFSG gﬁ%ﬁ%@f%%apgémiﬁ AT T

low, daBadiRf (7 %ll%ﬁ&‘g& 8Hd tRablb eheSdWRoREr diRr Hbdufk 8 BiMlisecond.
w ndi n of 2301 (Ti) to nodify the output waveform

The ra Sdhe ENABIE Slrgnqé igoeslrigh.angistoeBdnbiargys eeipacitorgss. If the
L R 90E L Sy S B R e

of 50,000 eolf bttt pdm@n Esezgz‘ﬁd?ﬂe fhie BNA BEE QaV@eb $ow,Scapiidtor €3 is
across the primary w ndings of spark coil transformer
dischargesh, makyne surg BgPIV M @nistpypion” & thy FNARES sigael goes baekglkigh and

starts %ﬁgl nsfg%h{. OWF ;ﬂ{é;'%lg £ ;I_S%Ef n%?ﬂyl gegﬂ% hl%ﬁ lf?r%n&réqhan about 1

milhselmmdmﬂle PyVIeicontrellai willdehapdwimg bet ween the two

out put el ectro and The s | er he ai

the s spchﬁgﬁ E%@ sigp |r?@§@nt?@f%41@ate atghg Ea%gi‘LE signal
must 9& RS a{i"z’ltﬂ%‘cihTﬁ ﬁp@aﬂ&'{t% 0B'HA 1B abivatd B VQO‘T@?he ENABLE s signal

ectivel i ng e out put voltage [evel
Stlckswohh@eprﬂ«m tlm/ebj thenP Wihé csﬁmihd sily sloudoent stpppihg the dehigery of the
SOOOQ ](05 {%g (1 t hrough GAP1 and T2 sets up a voltage
¢PHSEH Puﬁ&Pz El to E2, GAP3, C3 and O .

The configuration of the X26 system high voltage output circuit represents a

key distinction between the X26 system and conventional prior art stun guns. Referring now
to FIGS. 23A and B, the structure and function of the X26 system high voltage "shaped
pulse" assembly will be explained. The switch mode power supply will charge up capacitors
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When the cunul ative voltage across the air gaps (GAP2,

El to E2, and GAP3) is high enough to cause themto
whe@ak7demwn, current will start flow ng in thePCI/D82004/004438

fromC2 through GAP2, 15 through the out put

o1, TR A B S SRS LB o
e} pyghaiio d 2
conneq{ed\fb ﬁ% sf:agl%rog;ﬂé Hfﬂ"er gg@?ﬂi{%stﬁvagp?hgﬁm " (ﬁg&h% tgh{‘\ﬁraveform.
The raﬁtﬁitsﬁif itheyT1 gﬁncgry ag1|31|t5b¢qndhﬂyavmﬂmgg and témesﬁaﬁtggpezdltages on GAP1,
0 an W i pcr . .Once eco
GAPZ Gﬁéﬁ%‘?’ HF senigugediso ot GRPT “ﬁ@@fws bygakdows anthFfe Gish When
GAPT ﬁl%s @bw{/oﬁ’sqgﬁﬁﬂfég%?{ogs?nﬁlggﬁpla%’#'m‘rﬁls : on%% g?&% lftfa‘ﬁgﬂormer 2305
(T2) ﬂrmrmpm 6 bheepiaft plite seconderyt voliage om speek seil trevals foagpr T 2 from pins 1 to
2 and diol B Ago et cmiiarinesn 26000 et es Pl sn B dicger sracige
betwe'eﬁ tﬁ%‘ '@0@ budut elé&ﬁrodé&@l arﬂh% €TheldMal Bt ﬁfé%r %% ik strallante output
known as the nuscle "stinulation" ase. Since
V01tageﬁ®f¢rﬂ@1hﬁ amgar?@,@oas Wuput tegminalsTi2l @5%2 blleaulgt dcgwre @ffpﬁafelﬂlammng
consi sts.of two separate secondary windings that
the O%P‘ét %@%Iat i ve pol afl ty spark vol tZ\ge on E?

foll owatﬂle Ryltage iR8udRESHh ﬂie\éeccﬁﬂb.\?/f duiriéntpan by vied dighar rbf 01
E2, the peak voltage nmeasured fromeither electro

throug GARA and Tarseiraina Vadiago Acrgsdem @ P31 E IHeth 2 fARS C&t?@dtCI

Where SORSHELE ol 08, B3 AUPL GRS TFRUE, 005 o hih coueh
to caud® iein folbr@AOdoval, carredtfwilltstat fowipg tin theicircliz, fiad CZ through GAP2,
utilized only %'SSI ngl e econda wi ndi ng as_i.s

througlhie oproh SR Hodss e B BB b oR Ao Eh Bareres with C1
back t%;%?t d, & nfhs € g%@lrlﬁﬁ e d ﬂﬁ{ﬁ@ﬁfrgﬂ’t TIZIEPE% r@@é’gﬂﬁ@ T2, the output

one output el'ectro
current@f deenibed wild rqmdimaegative appoiadiy o Wsd nesudt, ther dmcde lata stored in
5,000 volt o

both ‘22?‘5388? é’ﬂﬁg’it‘f’sr%%sé Qape, 81 s repmesomepy Ha‘ﬁ&' %F&%?gefih“él @il got be

able t§ haﬁltalﬁaﬁe bight "AB Sk aRIhS Sutpft WnAingk (o paP1 %)Qin 2, and from
volt, reducing the peak output term nal to ground

pin 3 teopin #ye Abghas Oef thonibberreBOWIDEversk ead beginflowingis, aomsmve

it BB A A LR 7 & S Tt ASOTRERS O T R khown as

the "akd" ghadee 'BietfischbrgetE 42 d 155T &b wh kb tHensRRckashubitiohNphase.
hi gh voItaIgIe out put pul ses. This represents a

si gni f iSéeastthehigbvpltegeraites seihil 2 s illuptmigd anEl@. Xk qgnsists of two

separe%'g c\gﬁaﬁg %nﬁ%%? {ha{ é}gatg g\eﬂg% %Itﬁff)%laﬁr‘%gfpa%g &?%rn%?lhm followed by a

positipé potarity @aﬂ&evdbﬂ‘agé b@EENBe pedk violjag® muslﬂasframr&m%ﬂeamde El or
for the FIG 21 _m.croprocessor to ind h
E2 to pepernvisapanrgrowl wieot sxceed @h%lilt@érooéwolta MEF the Reak Vkeee

meas%rE?E ad ?sl gﬁegtsg]gﬂc}geﬁ@gt t%%ﬂﬁ’i!ﬁé fE Qﬁ?{@ﬂl fégcl’(‘ﬁﬁcﬂ't 50 bb@ volts. If

Ni's
the ousputtchd Ti#i ladapiliaed ey strxgle:@nmldmlry whﬁllm:gmqas tthema\lss mth all prior art
[ L se rate, nma

repetitiaon rate.. The system
stun OGN ERbIn CHEn AT 6 o oSG ayratiah I sy oliags from one

outpu’t’ @1@&1&6& (Ew |3 mméf@remdh@ﬁhﬁﬁnl asaﬂan%&m%ﬂh lr&rch%&a 50,000
t he BLE signal for short™ tine periods,

volts. t $11@¢@b95,|060 dbh gutpat:%ntels‘@bbsh @earc amsa ogarelestthan palédhstsize of a

e 5 A o o B3 TR S MBR R roums

voltagd¥@yi 502 from about 50,000 volts to about 25, OOO volts reduces by more thana 2 to 1
19
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nodel , the system may be preprogramed such that a

single trigger pull will produce a 5- second |ong
w@owe7B6ppl y activation period. For the firstP@I/US2004/004438

seconds of that 5-second period, 15 the m croprocessor

pbe progranmed to control uII bac t he pul se
ratio Tlhﬁtnék thet thedser afghisygrsiqnso 5@@ é}%n zlzy/ shogkier &y g high
Voltaégkﬁléﬂ)ﬁ?hlsﬁ dggtggp O%s?gtﬁ]%gggnﬁi&gg&?% uce tgiﬁr RYarifheld stun
gun wRfon.| f t he operator contlnues to hold the trigger
down, after. the 5- ecg sed th
syste ipg DRV dg sk 28 50 2 sebermati® Biedtims 8i ?Fé%a%k signal

from ﬂr’é SyS%' Side 88 tﬂecﬁ'g atﬁt Tﬂfpr&xﬁﬂ%ﬁeélﬁnﬂﬁi for %B’W'Ié} bhe

em 20 coul alte atively be programe
mleOpr@diSOEtQﬂadll’Qnﬂb’ diefrfireghe volidge e)nrcepmuot Cd> nandeience where the X26
conf i ura i.ons s : ond
systerppaer S 8 ppratine wibinspepuise i Eautie. Th Tpedbaek Sgusl s
used By thé nSi€ePRIESssor folcdnv] the %ﬁ‘tgp&ggﬁﬁ@&ﬁgﬁtlon ftel PPS,

13-18 seconds : 10 PPS, seconds : 1 PPS, )

1 8- 23 Jdwenem pube wgm@dveganholéﬁdtte rcmtei m‘élep_a fcemstant or a time-
Va:rylr%:gi ]@ﬁ%el rtgjﬁsoon el} glsn(gntﬁg ]rx]r{u'f‘lﬁgo él%ln sctof 90 g aﬁ?}gkbi stié)na“’f1 for short
time rRefotly, ahdrety RAding baclathe piss Iritalﬂi facH & Efb@l@t | Idwa value. The preset

| ower i ng the pulse rate will reduce battery power

valueg Ba¥ Bep d based ondhe,lengib of the pudse tzaip, F%@wl@mm?pohw

L ko

second Jstgepuwelr Isu;&;ﬂy attecition pétidaS. Fa2 the2first D sevonds oethai §-secohé penod,
pperatin e of t he HVA ca be iinto the
the mickpRIeREsHY it FapyRego gentrg P backo the e o sout 19
pulseé&br%eédnﬂ?PP%e Wh‘ﬂg f(f)lr 81253 §@odds ofctﬁ@g%bédflrd effod, ¢ Fggéﬁg rate
are chardéd by one, two, or three pome supp
couldtbe prégrathmed k@ib@weduoddtaglbow:fﬁsﬂi%ﬂ kIf teppeaforicontinues t§ hold the

trigged A0 a0 e ool bdiod i Mised i 526 s e T pplaremmed to

continte rdl‘i’dcﬁﬂﬂtgﬁlfg at 1§ PRiSGbr ys‘lbh?ﬁlsethé Ragder {9 1RNS a@wewgér Xowhigém

causes the secondar voltage (across El to
couldjalemativrdy beiptogrammed togproduceaiariopodifferent h@lsm:re@htlmn yate
caused by the discharge of Cl through the
conﬁ%l%t 0%g§u‘ihas sY 6F Plevvl nding will cause voltage
breakdomn acr oss 0@ARRondCr 9ss EN7tPPSE2, and across
GAP3. This vol tage breakdown 10 co | etes the

secondary circui -Tencprdst pat h, 1 wi ng out put
current to flow <L dhe T1 t time interval,
capacitor Cl is §5¥$°8%%55|ng cgﬁren t hrough the

primary w nding 6f12seeondspark tnad@®Sprmer T2. As Cl is

di scharging, it %ll\éesgcoandcs:har gi |(1)g1 1g:lygrent into both C2

and C3.
13-18 seconds : 10 PPS,
18-19 seconds : 0.1 PPS,
18-23 seconds : 9 PPS.

Such alternative pulse repetition rate configurations could be applied to a
civilian version of the X26 system where longer activation periods are desirable. In addition,
lowering the pulse rate will reduce battery power consumption, extend battery life, and
potentially enhance the medical safety factor.
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In a third period fromT2 to T3, capacitor C is now
nostly discharged. The |l oad current is being supplied
whpoo@a7aed C3. The nmagni tude of the output curP@nUS2004/004438
during the T2 to T3 tinme 15 |nterval will be nuch
l ower than the nmuch higher qut put current%froduced

b
the di skHERPHED B operatiphp ﬂ’gR( slem illypizatest drlGPp 21 24 in more
detaﬂdfﬂ'e'or%grahﬁg %gcﬁé b ke HVALAn Eg dﬁr&ﬁerdqﬁ‘tto tﬁéf"fo@l%vufl% fime LPCeélgdS as

duration o I's significant
illustrateginin FIGe2® ulhpuirsicperiod ditond WO ito 1 £ dapecitons €1 v@I aid®CB arel¢harged

by onivgn B BFeSRaR FHNIES X S RO F R AP £oR G Tn

seconﬁ%%ﬂ@&‘ $Qnd TPfB THeGAPT Bat svﬁt&ﬁb@@‘N Al T 36paké ABurrent through
périod TOt hrough T3, the 20 m croprocé€ssor ‘neasured

the pmm@rytmmﬂmgexﬁ therlagh tvdt@e rsparatt@nafognﬂgT Zwhichveuseasiveteoondary
tit
voltaghaBifho B 16 2L o R E Riridly o A g EeE Bt hBfieh i 3Sage

causetl ®y the diséMRirgd $faT Vakough ke ﬁi‘llﬁﬁl@ﬁf&@&‘iﬁ@ﬁ wiﬁdﬁﬂg will cause voltage
tenporarily shut down the power Ef émor a period

breakdewn agregs €4P3caressdllttp @me@lsmroq@lﬂé Wpltagﬁbrﬁdqdewn

comn 308 B Ty SRS R A AL B B i e

to T2 I‘tﬁikﬁihtdrvallbap&h&)r @1lik sﬁlEﬁﬂsiﬁgQﬁﬁSﬁt&Hﬁouglﬂ denehateptwitding of the
battery voltage and circuit component variatjons

spark txagsfgrBFicks Asrﬁé igsligchBpgiag dsdibes a SHEHIY @ireptinkebeth (2 and C3.
Ina tﬁﬂ?& {5@9)?] ﬁ;cg}f TQltB %'Scafg'a@ or@‘il 3 %o%qﬁ n%/cﬂlé?:'ﬁ gﬁt MRE foad current is

contro to neéet erent custoner re |renen
belng'EhppIEidCEy Cll)aﬁd @3 nfhemagmnianieof deomutlcnrrbmtaiurmg)ﬂmﬂ2 to T3 time

Y R Y N O A
Cl1 th{ R Bg?\ﬁﬁ tll%}isﬁ)ﬁﬁer T@dﬂrﬁh@gﬁé nﬁﬁdmﬁ %o qﬁ@uﬁeﬁ@éﬂtﬁ&ttﬁn@mtewal The

on in the pulserate. Hence, it Is understood
duratiph af this agmﬁsanﬂwsdmmi azagnitade/outpig Cpu’estelurlagemmh igpbereadl | TR to T3
duy.i a fjxe ation operating.cycle. As an .. ;
may QIS ST b Aot REh oo P gy s Faapicrs e desied
muscIEQé /p@ﬁﬁauﬂrorﬁ tj§ubﬁ>efct| Dintih@the téde YR odCRMNB RO, the
CT/ US2004/ 004438 operation and then reduced to about
mlcroms)cwsr measusgshibie tlalegé@turﬂdsto gengreth @rsingdeithaped wevelbououtput

pulse. e aEER pRle PRt i G 80Be RAL MR hHERBHPRl:Remer
Durlng |t]1¢J'$3 t(ﬁT¢ dmeﬁnﬁf\@ th&r&&r@ffdce%@@ willll teinp&@ritydhRe dswa ke power

requires a precise breakdown vol tage
supply £ﬁr| arigfrwﬂ ﬁeCﬂFﬁeé tQ; a@%evgﬁbwrezet Oulse yenetition rate. pgaugg the

I
microffiSSesBilotnt FY { FuBLRNEAKHTRG f9Ishae plidihe systom pulse
repetition tdtemildl tﬁmamg cdsﬂs&mt indepdndestrof &bﬁh@fv@ttﬁge@dﬂhﬂtzhﬁ abﬁlponent
. do GAP2 nd GAP3 have been i ded so
variatigg Golerenea). THe micEoRipeoR et ERptD LS io mrtae gqi %)h;%l@vv%the
pulse %&99%1% forf%réiwﬂtme& tuemea' difreenCHloR M rafg eh hange into

the target that the nuscle activation tors C2
and C3 TheFIGnH tiningohagrga sbe‘fvsmeuﬁ;&d?ﬁ}dod etahsg dynAmTATﬁ)llowed

by o A A B S e S A b

longef@ehdxs cRy efedes reduban ddhé b\hlb@iaié‘tﬁ&lcé R ighdéRtdcAABat the X26
section with significantly roved ficiency.

systerp ga ety the pyleciafer dipgitaln chzémma megrduwélon@geratma aElor Asan
examls’lg,t epbﬁl?e Ita"flar &{ﬁ%gutdf fﬁessmay be achieved for about 2 seconds of initial
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directly to very, high voltages, as is the case with
the FIG 23B circuit, transforner Tl has 15 been
Wo e@ahfisgured to provide 3 series-connected seROTUSI0Y4/004438
wi ndi ngs where the design output voltage of each
wi ndi ng has been |imted to about 1,000 volts

operatiynzndABen redpeed to ab@@tﬂécl?ﬂsoﬂor gbout 3 Sémdge@rth@r fﬁé‘éﬂgﬂ to about 0.1
PPS f?fha%%g ié%cgzd,b%p ¢ %I}airﬁaf&?ge 6111? (ﬂé %@gaf@ bggoui) g %e&gllfl%

vol t ag&he &ﬁpﬁﬁ&nﬁﬁomuu%tecﬁammm 23 anbI3B ﬁﬁ]izeslltlﬂdd: Bgark
coupled to charge C5 and C6 is_20 designed to char

gaps. &l Gédparermiaes & pregispbreakdonoraligst tngainithis caseabo 2,000 volts.
GAP%Z%ng?éAFS) L)Ill%’ I &uﬂé"a B@%do@n@oh%?@raﬁhg %gn%ﬁcaﬁﬂ ht!:ﬂglan the

parasitic circurt ca ance
Voltag‘elstreﬂsl mdluc(eﬂ ohhbem g the rtimeer intd6ab be fou G\A(Pllttagaks down. GAP2
T R
encoutftdPRin ‘;grgﬂpﬁﬁﬁéj chﬁeﬁttlﬁscﬁirgb iAé ﬁleztm%@pth‘épﬂh‘é muscle activation

transformer 25 output voltage are reduced by a factor
capacitfrs £2 a@dr@ﬂwmlhmtehsqharge hefOFd GAP2breakis ddivme lio, perihem this

optiorilysafiticgd FEGHOE P o S HGe SPeqndad Shinlttos (bR BATa R G AP3)

needgeq)ra{qu@ 2,000 volts. Hence, to charge C2 to about
3,000 volts, the voltage across the transforner

wi ndi n§I¢24 lélustczé@s g higheliage segm wish signifisantbnisanpeesh
efﬁc1eln?(yin§r¥s§%ﬁé)9 Qef;¥1 gmeﬁl[glolggl% sglta t%%i’fg@ﬁg o%?;étit? ’?’B@% di8des

directiyto Ve hipk Reliddes,afs i the caeweith the BIG23IB aicuif; ensfédner T1 has
circuit designs relates to the interaction of C

to
been regonfipyzad tegreide Hagestsonngetedasepndaphwingdings gehegmtheidesign output

I C3 i s about
voltag%,t&g%c vo&ggl.g %gtbéerﬁl tgﬂ tlLxﬁas }lfs:gﬁg(?g%lg?and t he out put
cur r enin the Hi6i @@B sirpyin chmditdryC C& charke@3o abdue 2y000tvalie by
acr oss t _abo 3 OO volts. 22 ..
transf%c%mmggs daﬂ@?%g 0%%\@715 Cg?fﬂ\e/gbi’ fmbining the
voltag@9§ér5$ V&5 §1‘1dj@6oﬁagf?’l" | Branl: W Wgﬁcﬂﬁg go%gé’cﬂo' chta}(%oCS and C6 is

negative termnal of C3 ut -
designedlt¢ shargieearh capatiitof &r ahotit DOV whltsarpthayfthanto 2,008, @O as in the
FIG. Q\é}g t.s as been created between the positive term nal
Y%nd the negative terminal of C3. During the tine

| nt er vgincuhigNobsts sl FhratitkCdiRil Rapdcitghceslard imBE&Nof the

di scharged, the T2 output windings 5 nerely act as
transfomred it outyut W@gm therdpsses deselo paensitic aisuit sapasiendgy with

L S M T e

outpubetliape @fé&hdﬁded@;@%ffactpﬂbﬂ &. FLE&féhnbﬂemh the 81@. f24‘g@ﬁlbodu$1ent the
pul | ed, the m croprocessor senses that event and

currerh eqquitatl & chared €3 axeriveg it Bemanicaior kg, e postivaside pf which

B e
the trdmefurmmcﬁﬂdmg;le treduced ﬁé?efboaylsf)@ﬁwalltsl ih compamson tachd 3,6@@Edolts
ot Erac eSS AT B SafEL i HE i s

second %noﬁle} BEQR 'oYﬁfeXlovéltﬁGaﬁB YARA FRO. Rditcafl deB¥ndRlates to

progranmed to be extended in increments in response
the inteactidulof CortalC3. Jugbefore QAP tireple dopul the cha&ge lntG Inie abéug 2,000

volts while the charge on C3 is about 3,000 volts. After C1 has discharged and the output
current is being supported by C2 and C3, the voltage across C3 remains at about 3,000 volts.
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trigger is pulled, the CID readout wll update the
countdown tiner to the new, |onger tineout. 15 The

WO p@remset i ng trigger feature will allow a ci vPCT/ES2008@04438
uses the X26 system on an aggressive attacker to

initiate nultiple trigger puIIst activate the gun
Howevgh, syice s nosigivg sie 63 1S NV 3h250HB @ feel, thschozatvg tggminglof C3
will bEUPBNS O JdiE, gfe;&}:‘é‘gdﬁfe?exﬁﬁl yAWRY of B0 6B VolR Bud Gn
i cers’agal nst allegations o un gun nisuse,
created A twespnshepositine tprmimblde Gharidrthe negalive tammined] af (C3e During the time

interv] Wb and A hae pOmel B ieen disohked iy T+ Blpnt wisdhpes

merelg,lag@astgaﬁd]y@&gon is fired. The stun gun clock tine
al ways remains set to GMI. Wen downl oadi ng system

data t dha )@@rﬂysnemrtrlggmmsmhe iysed by therhizeeproeagsdrevhigh may be

proscih i G 5 SRt 4! oy Peties LAl PR &t G geeer

pulls.bEachiBM&the tNBRR VSl NBe %M&Ib@fﬁcéés@ﬁ%nbé‘s th@tséﬁf%ntoa[nd actlvates a
reprogramred, a separate entrg be nade in the

fixed ginetnerpdl operadng @ccdﬁr cAferdhe ewa en petivgtad, ﬂl@ecmr@bhﬁmnatlon
Dlspléf %(EI?)S . tﬁ'é( ﬂ)elé:&( Bl}enX%" gan\” eclnhﬂ'g{es %H&‘, rrngﬁa;;‘iﬁfcl%)g%&?l}]e X26 system will

remaifl ABRVads M%Z%}dteﬁﬂyctﬁ/&ﬁ@mperMa}GMBm yield @#fiked operating
than the preferred forms specifjcally set out and

time, &gseéamel@dab&é%é §econdy OAHPW@‘FXPIYﬂﬂPe ffwélvaﬁl?ﬁ ReTHKlmaY) be programmed
f

o be PRSI LRk P ONEE MR TR SRl oL i Sime e

trigges tsqpeledf the BEDireadent Wdhupda%&hv\ﬁ)lﬁﬂdmmﬂﬁﬁﬁﬁﬂ) the new, longer timeout.

PCT/ US2004/ 004438 cl ai is: 1. An
The I@Y%‘fl}t@ﬁltﬁg%ﬁri o] @L‘QW&&Y’SF‘“ &’i‘g 3675 9<<¥6tsé{|“t§’8£"tOn an
aggrera%ké?% ifitiate hfulfipl8 BSb o3 HRNto BLeTHE ﬂféeg%ntfgr a rolonged period,
[1sh first and second spaced apart contact points
enabl&gchhc tdeeta lay dhet gunitiovei on the igrgndianp geteaveay. ai r gap may
exi st tween at. le one. . electrodes .and th
©ar get Toater pelion SEprg R AtlfiozS of SEPRgT NSy P26
systerTREHS provid€ Be irdérBalhonl ol hidthoyPhd: adife fi105ding B¢ tihé, Miration
output across the first and second el ectrodes duri ng a
of disehargs, inteunel temperaiap andbattsny keaekdaeh timiertheuverpan is fﬁéedau r
gap to h edance ac L4
2P ower ®f il Guh bR M IREERBRE TELR T WAk (88RoNEne
systerﬁ Id&tagaa cainpétel 0MBE thedJSBgﬁeﬂf@éQhocﬁﬂej aft@ihslati®s 6gueGMTyto local
rating .in a secon to generate a second | ower

time %r bea@r@wsl@fl pln the ﬂl@g@y%@’fa Jogsboth W%‘@@é Aeral Bmednaydefeshown.
Whe Uér th¥s te%‘?ElB stk &% of ge:ﬁ:gfg\fﬁjmnteg ect L gglﬁ afb'é #0888 in the

I ow a P0s8s The fIFst secon
systerthddgeancdriieudh ¢chahgeand second cont act poi nts on the

t t.t bl th t . fl t
15 97 K campant odhSsiing i iR disclaged dctpic
disablglg% %Q/ﬁceq{?@)ﬁé ﬁb@i@ied% nﬁrhél%hs aagk actﬁl(‘rﬁ%das%{]ﬁetlﬁ &mboBiments

ishfirst and second spacted apart contact points
other than the preferred forms specifically set out and described above. Accordingly, it is

intended by the appended claims to cover all such modifications of the invention which fall

within the true spirit and scope of the invention.
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on the target wherein a high inpedance air gap nmay
exi st between at |east one of the electrodes and the
wao a00g®t336H. a hi gh vol tage power supply for gePEr/E81004004438
an out put voltage; and 20 c. a high voltage power
output circuit which generates a first high voltage
output across the first @ddMScond el ectrodes to
iopl.zet.he air within the air gap reduci ng the high
Whatilsn%%légerﬁlége]’ across the air gap a |l ower inpedance to
1. Anedleddlodiccdisdbing deviesfordisabling htargdt coppgisiag: a | ower
vol tage | evel and for subsequent|ly enabljng a second
¢

| BwdFstandl secgad sleeisedest g egiahlish Tustgndewseondsprecs#paecgaiget points
" : ) _ o .
on oL LRSS B KPS BRI ] d
electrades mad thef thxpet; tahd ough the target. 3. An electronic

di sabl i ng deyi ce for .disablLin target conprising; a.
f br SPoRRHSwBLGHRA oBrialE Bods %{03%{%% P 7 G Pl tadt, short
duratiéﬁ gg@ﬁt wés%ﬁﬁi% ﬁ{%@aﬁdd&e&&@aécmgy aﬁréngoalﬁfsh fnledh@8lal to ionize the

in a g npedance air gap y exist between at
air withimthe aprgapab reduee thelheglt ingetdanceradrask thetadir gaptto a3ower, impedance to

hi gh | tage power. supply for generating.an output .
enablgcitroph Bon PSS TieA LGP ALY VGTERTIe Vel Py supsgdtpRly operating
in a sddbBNMbAk tAEEhPANE ecdHE Miwer Voltagdbuitsltiabbst tHeTirdHhd second
) trogeratl ng rn a first out put Cl I Cul confi guratl on to
€ieC

duing a gedonddimenintghval &) mapéain theprrentilos serophiherirstand
sesonf B 56 SRS Cii 0, s BBl e e

currerPGoAIRZARA/BO%ARE and reduce the high inpedance
across the air gap to a | ower inpedance. to enable

.the al p L | O
2. Awgleptspnic fisablingdevipgdor dieabling adargeleromprisiiger vol t age
| V@l ang sdBha SKESEAYSB b MnRW ﬁﬁﬂﬂﬁ%e&&ﬁ&#}%@ apart contact points
oper at | ng 1 n a second output circuit configuration to
on thegerpet ehercin skighitpddanes aiv gdy mgp exist iptveancat deest ddeeof the
fc'lﬁrsst a}nd second el ectrodes during a second tine
electrodes @pd e igetmi ntain the current flow across 5 the
f{r Sth; r fidst and
RSB A T ARS A R G
f cowhigirmiigbe poneert et circuit witich geheretes efirst highseditagea gutput
devi.ce of C aim 3 erein.t swi tchapl e. out put . .
acrosii BT A0S ARor SroGES S gy O A B D Brdeiig the high
impedaRe APORHRE 4iP GarPa [ irhyQlakcdHodavielchier®: fRI Rithss the air gap ata
across the first and second el ectrodes during the
lowerfvioktage levehand foresubsequentlycenabling a secpashloyest valiagequpiito cause

e B4 8 RS 1050 B g5 OB oo

I'rs

pointsSRCIBB ¢hrbétrilloiviigedureht flow thrbegteihecargani ¢ di sabl i ng
device of Claim4 wherein_ the high voltage output
A

3. Awpleetgonic displingrteyicedor disghling @ tenget GmsisiGage
c gpﬁ?éttaﬁﬁ Eecl)?d BiecBodd! troaegﬁ%)ﬁﬁpﬂﬁ{ aldecild sﬁ)ﬂbéd déb%@oﬁf&ct points
bet ween e TIrst energy storage capacitor and" the
on thef target whbrent 4 high ifpedanocaie gsp mgy ehist snwedyatd¢ast aupeof the
cciapaci tor voltage froma first voltage |evel
electrodes and the target;
b. a high voltage power supply for generating an output voltage; and
c. a switchable output circuit for the high voltage power supply for switching into and
operating in a first output circuit configuration to generate a first high voltage output across
the first and second electrodes during a first time interval to ionize the air within the air gap
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to a higher second voltage level; and c. a first
swtch for closing to couple the high voltage out put
w@epog7IB6acr oss the first and second el ect r odBGT/HE1004/004438
the voltage on the first energy storage capacitor
reaches a first 20 predetermned |level. 6. The
and redu@ez:ﬂlp dighcimiedansiciagtpseidhgialieapfio elawen impgiance imenable quatgnt flow
ut Ci I Lyer!
acros B b0 B4 Biler ST s BE N S88sea B SRR 18RS bporaine

ina séo@nd: Oulﬂphﬁcﬁdih@t @afigndtienty @yleate @gmctbpx&@ vbledgeasiias across the
he f| rst and second eI ectrodes at about the tinpe

first ap% seonh elepirpdss dyrige avetond GEconichia iheeintyn ihecsrrephflow actoss
the i} dnd BedddCoiAdoddihd etwdANERE gﬁcggecg?eg Fglggét ggggéwh%qarget
allowﬁ:lgd:urrbiﬂﬁlc%dﬁnﬁigleuheltaggetst or age capaci tor each receive

har r rent. f r h |t
4. Tlaf‘gﬁw lingrevie BEC IR W&ﬁ%ﬁ@% ﬂ% able Uty cispuit fpetudes:
7 aWher gipf H‘!;kﬁt ab b uﬁaﬂéua% PRERALHE a386AVAY ﬁléhhs%ltaEé Sitput
voI tage o t put “circurt from first and second
acrosssﬂhe tirstadé secarhd etectrh@ssbu_ug thestwistt mm_e titeryek and 9. The
o 2006 o8 R R B8 olr A G S
acros@t‘ﬁ@‘ﬂi’rﬁ%ﬁ@ 8dcoRG Bl P8 uPiHg ARG ecddd timé eat@hvgIct roni €

di sabling device of Caim9 wherein closure of the
5. Theddeninindisabhing devige of Claim irigherein therhiglriveltegeeutpu sirguit
incluq%' sabling device of aim8 wherein the second switch
g configured to open when the second energy storage
capadirit@heiglstagee daphditorpel ow a predeternined | evel
and 5 defines a tinme T3. 12. The electronic disabling
dévigeltage @NAPIONCIRHE cetnied briween theifssheigyskaragssrpacttor and
the fnrspeq gg f?l‘ziﬂgr ?glﬁég‘g ﬁéx%k%ﬁ)}g%f | gﬂ&rlltféﬁ ?gl%?g%q{joﬁ g‘}ﬂ&q/oltage level
toahjghélesrevaidﬁlragélesm taaéh Second Switch Tl - T2 C osed

Open T2 - n.or O osed ed 10 13. The
oPoafFgimitch rfgoa@ww%@yple heHISE Al G e the first
o o RS RO Sl ISLACE YOLIR S8R50 LRl s o
prede&;ﬁnmhéﬂweh the first and second voltage activated

o. TSGR HREHeP R GRS FRMIR Bu i it R

mclu&geakdown vol tage of the second spark gap. 15 15. The
el ectronic disabling device of Caim14 wherein the
c apactecad caengatstarggentapadionfands

b. a second switch for closing to couple the second energy storage capacitor across

the first and second electrodes at about the time that the first high voltage output has ionized
the air in the air gap.

7. The electronic disabling device of Claim 6 wherein the first energy storage capacitor and
the second energy storage capacitor each receive a charging current from the high voltage
power supply.

8. The electronic disabling device of Claim 7 wherein the first switch opens to decouple the
high voltage output circuit from the first and second electrodes after the second switch closes.
9. The electronic disabling device of Claim 8 wherein closure of the first switch defines a
time T
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energy storage capacitor is substantially greater than
the capacitance rating of the second energy storage
w@apaoiser. 16. The el ectronic di sabling devi ceECD1S2004/004438
Caim12 further including: a. a trigger switch for
activating and deactivating the el ectronic disabli n%
10. Thewalecitonigrisabling Beviee effplein O|véergip eloswis $if e segend switch defines
nfiguration of the trigger switch and for
altlmeo?%'ltrol ling the operation of the high voltage power
11. "mebécynoninlsthﬁg dbded 600kaitn Sivelebdin fig sBeondsviash 1€bﬁi1ﬁ'gured to
g wherein closure of the tri g]| e s]gl?fgh defi
open hR e secaRd cosigy SO ABRHOF BPRAGe fElS b paredctermined level and
conversion stage of the high voltage power
deﬁnéégdﬁlﬁ ot '25 18. The el ectronic disabling device of
Cl aim 17 wherein second the controller deactivates

he .vol t ag nver si o of the _high.voltage power
12, Tggronl By doviesor G En Steran e rRudiG i HaBor e open
and cREeddt@bMABe WAL LRA Becbhe sﬁREHeE N A melBY ﬂ&@foﬂ%mﬁﬁﬁable
deactivated state of the high voltage power supply

Time/Bldraqgle conver si on Kisaf&ittinti | a tinme T4 Second®iwiadhai n

a fixed pulse repdtition rate corresponding to a

T:—Pseset pul se repet i@lbmd rate. 26 WO 2004,03%3361

PDOCTLLISONNOAL. Q004420 TIThao ol oe - H H darri—p

Nl T UOJ VUV UUTTUU ol C\Jl | \Jlll \v3 Ul

Tz- d ai m 19 wher ei rgﬁqﬁ‘é’lr@g?ﬁeflol | er repecpzm 98 evree

acttvates ctrvates tie nrgir volr tage PoweT
supply to maintain the fixed pul se repetition rate.
13. TB3 eledtrenie dpablimpdevicdicF @ainLR wWhateahefirsCand Bcondbeitelicd

vol t age converS|on circuit conprises a voltage
mdudﬁﬂolltﬁ%? fctivated spistchephe el ect roni ¢ di sabl i ng device of

. e?é%&%ﬁ}cﬁ%éﬁhg dé\tige %@dﬁl‘é@% 3 g efé r?{gfﬁﬁ{:rsﬂ c?ﬁllg %ﬁﬁgv%ltage
activatigMivdeched inClude spazle gayhﬁmdl whetrdie tl&:t lﬁaakalpvmr\&ﬂtag@bfnhe first spark

i.ncl rimary wn |ng and a secondary w ndi ng
gap isjf ﬂm@eﬁrﬁaﬁﬁ%%w% Hiergrony sPatkoBBpl ed in  series

e
5. Pl U1 B RSl DS b BBl G308 o i
energy:bmragez;apmﬁter Blsubitmmaﬂy epeatgp thandths f:apaHMncs eatorgdeithe second
wi_nd |n% is.coupled in series wth the discharge path
energy Fof4gE CACYAY ener gy st orage capacitor. 25. The
16. ﬁieeeqéc&@ﬁic%éhtbﬁﬁ@heﬁge Sevlaf 12 furffled in®ludig! rt her
including a third energy storage capaci havi ng
f ar otirigges dedm fﬂr @gtivasingtaad d@ﬁobmtlrtg‘ thc hl@cwlgh dw@bltl@g@evwe and

cggﬁ@?eg%o& Sgnﬁlﬂg e cog.ﬁv i f (I%Ig {)11; '%18 219 e%g rs]\ggcah c{: Por controlling

the op%k&fbhro@ﬂieph@h s@mgblpg“@eyu@gz of Claim 12 wherein the T2
time interval , approximates 1.5 m crqgseconds and

17. M@twnt%sabhng dqicq phelajmy tlémrenaﬁlsmz ofhedEiggey switch
deﬁn% a;tlflﬁné‘ Tglg%gc‘?amgs het: g&‘ﬁgo(ﬂeP g) BOkE ¢ \ﬁoqtggé P&}\%?S\fél? seta%)eT of the high

erein reakdown voltage~o
volta@gmv\bergmlﬁppr oxi mat es 2000 voI ts and wherein the
18. ’Ibl{eee?gc?r%m cﬁsab 1fa1g ?le\%e ct)P 81a1m 7 A efelria geléond the controller deactivates
the voltage conversion stage of the high voltage power supply at time Ts.
19. The electronic disabling device of Claim 18 wherein the controller maintains the
deactivated state of the high voltage power supply voltage conversion stage until a time T4 to

maintain a fixed pulse repetition rate corresponding to a preset pulse repetition rate.

26



10

15

20

25

30

20 gap approxi mates 3000 volts. 28. The electronic
di sabling device of Caim7 wherein the capacitance

wo 200un7B3ef the first energy storage capacit or PCT/US2004/004438
approxi mates 0. 14 m crofarads and wherein the

capacitance rating of the second energy storage )

20. Tbepleeirewie dissblingodavigetal £ilaitn Etjhereinghe eontendler rapsptediy sgtivates
0..02 ] crof ar ads. . [ [ [ .

and deeoncs e b R s S8 SRS AR Bl L8 MG ion e

21. TheeRboft dxhbgedevice ifCllaihl 7 shefein siltags domeedng cispaicmprises
apart contact points on the target wherein a high

aVOltqgﬁ‘ﬁ@H -air gap may exist between at |east one of

22. ThGlecBbHE tdFsggﬁIg%Mcetd? %l%iﬁf HelvherRin tBe Do@ike ﬁiﬁ?@r includes a
power supply ing a voltage conversion Stage for

step-up @ansfuinag. a | ow 30 voltage DC i nput and for

23. T?lg g](eergtgtglég %@@;ﬁ%&{ﬁg@%& Qvg%re%ﬁg gt%ta%%t-;%a%%tlf}{mer includes a
prima@%%?@é%@a%@é&ﬁ%y &indﬁlcg%a RvheRlih ARG rRMMrD Windihg $4dupled in

to the voltage conversion stage out put
series withrthexdiscliange ppeth of thieifingf eaergly gtoragsl dapgmtoout put acr oss

he first and.second el ectrodes during a _tine
24. ’l{hﬁ electrgpic -flis_agl-}-xgg’ Yice og' _Cﬁgn} %ﬂ}xl@%qegla’cbg gtga-tu&}{angﬁopgari ﬁecondary
windifiPHRbESed th debiRs WthHROMs Qa8 OMths b@Ad ehdrpy btobage capacitor.
termnal for generating a lower voltage output across

25. Thhelektrpsic disablingdeyies of(deim b uthed inclusnga thirdpmergy storage
interval J2 - T3 30 . The el ect i ' [ '
capaciift A 5t G e 4 0 AR Bt LR P et P voltage
convefsidnCdtade dnd @l seelarl 18ad doupleded eegitc@idulag@deapaci t or
coupled to, the output term nal of the thgh, val t ag
26. Tbew&ptrgms wlispbling deyige of Sridiay 53 whetsingge Tp o L3 HBCADEITRY a

ool Sl L U .o s R ephEr ety
microsddbidst circuit includes a second energy storage

27. Tlcl:‘lg ,%ﬁq%‘l;{tagli: éﬁs%gﬁllégegqv' I ano&ﬁ%i% L4e {y}}\gmggginh@ta gfﬁaggcgl u%/%lﬁaege of the first
spark g@;ﬁﬁgﬁﬁfé %@9@ voltPdnd Wi kﬂ%f&ﬁﬁo%ﬁfoﬁbﬁoﬁﬁé 5&dhd spark

vol t age power supply during e time
gap appnex@matel 3000 volisl. 15 31. The el ectroni ¢ disabling

evice of Clajim 30.wh i.n the hi vol t age ouf.put
28. 156 Rleorts AwBine fRidrage it Hhogut ek Apiimeios hape of the i
energy &Hﬁ'g_@ dahRIYERPréfRafel 09U SRATAKISIRT WS cinARAEdpabitandd gating
the Tirst electrode for increasing the energy storage

of the segoadichengy wtsiragegrapaditonistsubsiantisilly ggeal|te peless tad aboutd).
. %llﬂ'fllr t switch for closing to couple the high voltage
fmicro C%ut circuit across the first 20 and second

29. 4 8edtfRiedisahing debige Y&l dibBEn®a tdrbe chbinpsisingner gy
storage capacitor reaches a first predeterm ned )
| ay &rst and second electrodes to establish first and second spaced apart contact points
on the target wherein a high impedance air gap may exist between at least one of the
electrodes and the target;
b. ahigh voltage power supply having a voltage conversion stage for receiving a low
voltage DC input and for generating at an output terminal a substantially increased DC output

voltage;
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32. The el ectronic disabling device of Caim31
wherein the | ow voltage output circuit further

w0 pkimBsl a second switch for closing to coupl BCT/082004/004438
second energy storage capacitor across the first and

second el ectrodes after the voltage applied by the

hicg R bk Yoligae ewipptsiroys coppled:fq the ¥pHage qonxersjonstagg qytput

. [ i | i .
termi B R n il § AR FAL AR et A B DB uring o
time idfeswb Ty rd>dend ce of C aim 32 wherein the first switch

opens to decouple .the high, voJ]tage output .circuit
£ Boiewdofingestiagt it el Bdhe Bl ied RRRYFro o St e
temi%?@%@%nerﬁﬁ?&%w&@oﬁ e &Hﬁut%h%% 1R Hr§t 2l S8R HBYELRiring a

o aim 33 wherein the first and second sw tches
time intectalde—dpar k gap switches. 35. The electronic

i sabl i i f. O .aim 34, wherein the breakd
s0. et ARbliee e S S NIRRT ch sl cos s han
t he tHyRak deae vatgud gicaf inblhaesseeﬁ@ﬂ@hei%agtbraga@a@mblcébupled to
28 WD 2004/ 073361 PCT/ US2004/ 004438 36. The o
the ougpus dermardl of tedugh voltpgd @owersupplyCiodiags sonvgkromestpge feereceiving a
. ; t . ' .
crarsERIBHAARR S0Pl R Ry P HRERRP, - i an

Chpaid loan@ttag@butpgt dculthtclsdes anecondr@ey ssdragea@Pacitor coupled
capacitor. 37. The el ectronic_disabling device of

in pargilelivvithghe puiptrhierminakefbe high voltage Rpverisheily velipgecienyespion stage
or oG B A N oSACH N oL ARGy B ATEAL e
intervaloRf4 Qur ati on of the trigger switch and for

ontrolljn .he operation he.hjigh.vol tage power
1. Hgsiaefonisgisapligs ¢pbcs fignen 5&&5{%@1%%&}1 Yaltag obipyf see
furthedfnct¥gs-€ei n the voltage nultiplier conprises a step-up

transfornmer. 10 39. A nethod for disabling a target
cenpvbBagegnultipliel qompled ihgtveeen ither fifishenecgyr sterage tapatitorsand the first

ahd. second ener storage capacitors dur,i.n first
clectrgiifa® A G he BerSener Ry cHRB Y o) agr oot e e Cyagelp e and

epehditstSWAcRIS deiREIotRdupRAIKkE KigH RbItA: ddﬁlﬁn_fcirﬁﬁit across the first

energy storage capacitor to a voltage nultiplier wh

en
and secped ¢legtgades ﬁ%ﬁg jhestadiageen thegheti anergy siGagotapagitorarachesia first

redet%rﬂ;in{agiev f)l tage threshold; c. discharging the first
P ener gy storage capacitor through the voltage

32. Théldldcpbhierdigblihgdevice SaClaing 31 wlerdimihe oW lvoltagedangpitaiuit
a.multiplied output voltage across first and second
furthep ipnchides a spcond swiel fagslosingds speple Horrgeendeenstgpiierage capacitor

: o . .
scrosf B O b LR e e AU AL P US| OBl
circuitatrddsehd Arsgaid sshetdelacteodes gdakilishestarare alowing 20rrgatto fiy at a
exi st between at | east one of the el ectrodes and the

lowervoltage: - d. establishing a current flow between the

33. Thé ERErAd aREARRASIRTCSIRS X n&ERAREfift switch opens to decouple

the high voltage output circuit from the first and second electrodes when the second switch

closes.
34. The electronic disabling device of Claim 33 wherein the first and second switches
include spark gap switches.
35. The electronic disabling device of Claim 34 wherein the breakdown voltage of the first
spark gap switch is less than the breakdown voltage of the second spark gap switch.
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reduced i npedance ionized pathway across the air gap
to reduce the high i npedance previously existing
W@emesw3bhe air gap to a substantially | ower i|iPQEBEUSI00£004438
and e. sensing the voltage applied across the first
and second el ectrodes as the first energy 25 storq?e
36. Thesteshonic dissblinsdeviseqiiidaiandd whersinsthp §anaeitancegatyeg of the first

ener st ar.age capaci .
e e R e T e
energy SBR@3RgMAcitoNi zed pat hway established across the air

Tg]gp to maintain the current fl ow b_er:qgleen.the first and
37. elpstronicsisapbnmdevinriifdaiz 3hfurther including er val . 40.

The . . . -

oot STReRf Sy o Bl MIFLEIvANE the bty SRR tevice; and

sbbatcamtolbr ffor senging theabhAgeatieved the ttiggengwitdhearidi fos controlling
time interval. 41. The nethod of C aim 40 wherein the
the opgratign of Hiedueh ¥eliagg PeVe: ¥8PH; r st ener gy st or age
i Ie P H‘ i . lél%d .
38. '121?%?%%1{)9{0 (ﬁ’éégﬁfé%{gér\h@ d0C18%E S ABetefihe 3B &gzeg Iﬁﬂv%% ie@ddnhdises a

e secon gy Sstorage capacitor.
step-up@RAsOABE61 PCT/ US2004/ 004438 42. The nethod of Claim

39 wherei.n the.volta mul t.iplier includes a step-up

39. t%ﬂﬁ9§8$ﬁ3r1ﬂ§5@$ﬁ§“§§ﬁﬂﬁ?§$§ﬁu secondary wi ndi ngs and
WheagbdinkghechbieS @it fifirseitd seb i dnbfryfstdrage capacit@y during a
storage Capacitor passes through the primry

first timegintet@bmer wi ndi ng. 43. The method of O aim 39

oL e P B oA
energy btofdge c@pdcapetol :enttlage dvhltiplee whed thedirstfentigyi storage capacitor

wherein the duration of the second tine interval is
voltagg eisetedp aiflastvpltageribreskeldt han the duration of the third

ti,mg. .| y ’ ' L 1es 1 .
B g AR o, Wb
a secobd piatd inttval $o genefade aadhltiplied outpus volsqgarakrogafirshand sepoad output

o et oL e 2ubst e o I8 Seual (800 o
and séﬁ’gfg& gda@ec‘l;%%‘ﬂ @&nﬁ&@%(}ﬁ%& ggﬁtsad?ﬁhé eHlo ARSI b MEH infebance air
an e es a

econ ectro the first energy storage
gap magpatt baweérsatiedshonedifsbhelectenties snpthefimgeted by a second

Kk . havi db d |
< B erattithint s o aal ST Foiren BERET P oo g greste o
reducdPinfpbdadRQ oA RAL Ay SdradsithSSir phefotedudeliRe hizhG@peddhce

renote target further including first and second
previatshy existingpkrods thy aagsnrte s subsiangiely loyfer impsdapre apr e t o

the first,and seco i

| Sngrhinf SRR R it e SicP I AT ol AL i first enerey
storagfeftﬁﬂwﬂ&)pﬁstdi@lh@fgiﬂgoedﬁscou Rihgtthesdcondemeripsigeize cdfhcitdhacross the

method of Caim47 further including propelli

first and second elsiradssite dischasgaeyremmt fsoughghe peduesd W@Hgm{eggnized
QL 8l :
p RGOS AR ok S e 1 by o o

secontl Ridctrdéesalueing mithiad tipne intervdlict i ve tips coupled to the

40. "lsl%prggt E) o’lf ((%Pa%}a %% \A(r)I{ergiL (teﬁ(ej 1r|ste anvc\{i sregdnd energy storage capacitors are
charged to substantially equal voltage levels during the first time interval.

41. The method of Claim 40 wherein the capacitance rating of the first energy storage

capacitor substantially exceeds the capacitance rating of the second energy storage capacitor.
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50. The nmethod of C aim 39 further including coupleing
the second energy storage capacitor across the first
wapa4sesond el ectrodes when the sensed vol t agePERUSAE004438
the second voltage 25 threshold. 51. An electronic
| ing device for disabling a target conprisin

di sab . a,
42. Tfﬂefrg%th% of Slaam g véheseip fhsgiodtagomulitpdis nshudes ¢ §ﬁepalﬁgrangf0nner

L T

energy siot2pg @apkaditov passek through tegwimary t3@sbimertwindatz, and c.
circuit at contral a ti. et ween pul ses in )

0. Theanifiedot Gl D tsian il GubSApIBHe Sheai during the

secon%%ﬁqh{e%l @B/sitﬁ?%fll_? ExAdb@ARt iGRg vaIti 1964, conprising: 30

2004/ 073361 PCT/ US2004/ 004438 a. first and second _
44. HieantthodiebClaim 89tvelizréis thef durgtionanfdhe secomditimp autery abig anbstantially

cant act poi.nts..on .the target: and b. a high voltage
Sho“eﬁg?ﬁ@ra%ﬁ%ﬂ%ﬁ“?n P%@F%@‘E@Pﬁf@%"ﬁl' positive vol tage with
45. TIRIAGESI bPCRANM UL witk&H BéhsHg th&1Qoltdge Dh 1B Bkt ERFLy Sofhgd

negati ve voltage with respect to earth ground at the

capacgeicis perfonesi tsca firs eparls gap avimg w6t breekdnvamiliagg sabstantially
a comprising.,;sourcing at a first voltage a
equalg?gﬁgfmtvéﬁl%%enﬁ%%sggl “air gap at the target; and

46. BRUNEhEY0BC]adm HSGliRgeil SdrisRgahd eslfagenppli@iddiesdehd fid@nand second
the first voltage the signal tao continue current flow
electrodas @5 e fskenergyyueraga capaaitorAs beipg disgharggshisiperformatd Bios second

f . [ it
pak 5 A s RSERSR DB BE EHRI T fhgng vl
threshotthi t ori ng an operating node of a plurality of nodes

7. Theaobfod5 6ol v sl BBl et AP BaR e nd
secondl %ﬁﬂ@&&dtpxegit agst%g%telengggy@f ﬂgxfiﬁlg il th i filts?’é.nd]s%c&ld Sutput

nmenory res indicla o he original battery
electrodgs athe twirealanigth beingisafficienator spae thef distoedet etweandheoutpyt electrodes
d consuppti on associ ated with each operating node of the
and the (EMAYStAEEt sy . neans for conputing a battery

48. TRRAGKSY o£ORSH NP dulRs StIeing Blopellifg She/@tsiFodin & location in
operating node nonitoring neans, fromthe operating

proximityriéo hewiutpoit elegtrodes heward thef temote target.nenory. 20 55. The

49. THR oot RARRL M aREL & R ol SR B Pyl afectite ©

condudtiSeipd ErgiptiaMb €l seplrateThmptinadftfsxible apaci ty nonitoring
em of Cl aim55 wherein the electronic disabling

t
50. ﬁ@n@hoql of Glaimagdarther teclyting Fenpleiag fhegeerndaaneesystorage capacitor
acrosd 6 FRLAGH SN YELE it Gnd Bnb &l YoltaBe exceeds the second voltage

threshold.

51. An electronic disabling device for disabling a target comprising:

a. first and second electrodes to establish first and second spaced apart contact points
on the target;

b. ahigh voltage power supply that generates an output voltage delivered in pulses to
the target; and

c. acircuit that controls a time between pulses in response to a feedback signal.

52. An electronic disabling device for disabling a target comprising:
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packaged in a renovable battery nodul e di nensioned to
fit wwthin the electronic disabling 25 device battery
w0 emeptrael e. 57. The battery capacity nonitori POI/EyED€M4438
of Claimb56 wherein the | ookup table is |located in
the battery receptacle. 58. The battery capacity )
nenfirss pndhepcend eleptrades Ap gatablish fipleand; sacandesppessiapgrticapiaet points
onthits s{,orgd in a non-volatile mermory device. 30 59. The
E%%%?é?? capacity nonitoring systemof C aim57 wherein
t be afhﬁgiﬁdll@gé Bowérsabblyribat géathiesa postiveolitveittyrespect to earth
receptacle turther 1nclude data . nterface contacts for
groungd phihs fisstelastodmang 2 pegalise Koliage vdibdgsneghiocapth gapmd i the second
vice and the battery nodule. 31 WO 2004/ 073361
/ US2004/ 004438 60. The battery capacity nonitoring
53. Asysthedfafdisabinga dgeticomprisinghe | ookup tabl e further
i ncl udes dgt a representing the rate of batte

.
cAPHENE P & IR UMHECHIEEL BLiPAIE 41 i EAP 8h targety od:
0 Q@Lﬁ?ﬁsﬂg Ba BRERA val‘@agteVli&s @h nfFBhiuRTRALAE HRRBARSE UE Gignal to

| eve wherein the electronic disabling device

contirfug ctitrent flomcthoaleb thetangetf or measuring the devi ce

4. AJRRS PG IETIAY TARpRrRLH ot Pelstp BERRALor mprising:
dgv tc)?érh no8dmorfiSrimebalsfofABAiEdring APekAnighfodeydtiagiTurality

of aimb4 wherein in a first operating node an
of modéscafithedévices| ock is energized by the battery. 62. The

battery.capacity.nonitorin of .. ' rt .

R RGO BRE slohitRBE bRab Ry PR e B p8iaces in
each re§fécRvddRiAREeesRSTthéplRrLingr gi zed by the battery. 10

63. The battery capacity nnnitorin%m§ysten1of Cai

i fic Py shat miopes ipdisieof itheporigiea ba i

electr

¥ capasity pad érpdé@;? o?g rate of
. ¢ i - .
batter) 0ol ARHAOASH 2fsp Bz il SR opEAIE Flotie B ety B

S ys hesamofor Computifiba biteste capatitecaisemtd dased oti dnseleceiged from the

devicg I ncj udes an e%ectLonic clock, a nicrog{oces%%£ h
operaipgmade, MRS MERNS H R the APFIFIPLHAC MOREPERS MeansAnd from the
meer]'{%.r st operating node only the electronic clock is

ehergi zed by the battery, 15 wherein in a second
55. Thebatéry napantyylmoniterieg systenoof Clauh 64 kvlwrain theeelectronic device

' rocessor. .are, energized by the battery, and

. cro
mdu‘?ﬁ)f"\é?geﬁtr?q’rc 1sphlinefleif&r at i ng node the clock, the

56. THE BARRY G;gﬁ%ﬁ? fnonﬁBﬁ‘n% Batdi 8hCMah 53 3eheRaMEe dedtidnic dbfling
energi zed by the battery. 65. The battery capacity

devicorisrpiackagied in & heusing kevirg abattearrogprinade and whereinihe baftery is

Y A

devic&PatlPy relBadlat t ery capacity nonitoring systemof Caim
64 wherein in a fifth operating node the cl

ock, the
57. The britpy eensstiy moaieriag sysieo pf glem 2p svherin #helegkys taplgds located

. r A nmethod for nonitoring the battery
lnﬂw?§%é7f%?p%%k% battery powered el ectronic device

58. Thabattgy tapacity nionitering sysédink bfClaird 63 wheirdin shediobkwyy thle is stored in
current |level associated with each operating node
a non-(f/'é) q @FW@IY device.

59. The battery capacity monitoring system of Claim 57 wherein the electronic disabling
device and the battery receptacle further include data interface contacts for transferring data

between the electronic disabling device and the battery module.
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25 a. nmonitoring the el ectronic device operating node;

b. neasuring the tine that the el ectronic device
wop@rarssl in each different operating node; CPCHUSI00410P4438

data representing the original battery capacity and

rate of battery capacit consunpti on associ ated with
60. Theab#itexe gangeity p@naommggsm’éme@f Glaem 36 vehereiw el ool table further
. r | . X .
oo b RO ISy DERERY RRUPF gt ity oot
devicd@ser i rabddfor Bveaciot dnfitdernémpgratued lengls,Witkeeiankke élbetronic

. . data _representing the qriginal battery capaci tty and
disablingdevice erppgludsas yneans K isas whe AeYisonyatiyg femperature, and

| j . . .

where 8 el fiiulite et B A iben BRa0Ek Brfitr e e ns

61. Thé biteary tipactiantonityring systoi 0f/Claom Sd vedrain it dfirsb apereting mode an
capacity remaini.n 8. The nmethod of C aim 67 wherein

elecu‘f‘lﬁg%&{‘f%r%@%&y&é‘e g?t@?&"r onic device includes an

62. Tlgé? S?therﬁrf BhfacH BBl S8hEEF CRIB Y1 Al TRINEAS QIS%cghé loBkrating

her including storing data representing
mode mdiereimfhelvdackeny a moigppmeddeysor eresamaygtizedrbyabe batieay.ed wi t h

a devi ce. operati.n de .t or re i ent..
63. TREfEuier Brufbi iy RiRel Claih b3 SR8 ophingode
whereir¥hk léfﬁd&gthﬁﬁﬁ%ﬁfdwssbh&djtﬁ& d6@cORSIBdrk BEerbREP BY A bftery.
and conputing the battery capaci t\é consuned based on

64. Th¢battesy eanseitn monitennssystem ef ¢lairafe avhenain teslecgropistdigabling
. Cca i Tlage) ey o7 A dj [

devieg HERGEL I SEATHTEDE 0T Barshbol aliFh ¥ oBEpEpAT PRy and
wheredith SRGOOSEratipahoddasy the chstrdhici cddtkfis esdrgiaedlby aedadery,

spaced apart contact_ points on the target wherein a
wheref} igip seppreienseatingimodgdpe Mggir@)s sloclardiiemnigtoPreastor atfe

o . o '. |
onergPed by BeTafey; AREERA0H b Ak FbARing ol 8RN 9 firoprocessor
and the ihight valtagde pewermlipplelaee tnepgiesd bluthebvgtteryf i rst ti ne

jnterval to, ionize.the air within the air 0 .
6. T#%E%raeéy EHRSHY BROpHRBAREROEiclER 84 prhEreis fn %@%ﬂﬁi&pamﬂng mode
the cldc@MBle hilRPIGREH: bR £DRA t%g%y%ié's?gﬁ‘ltatotr Qre driRWi AL 135e bhfery.

alr gap at a lower voltage |evel; c. subsequently
66. Thepattery gapacity soniotiggwyistenndt Glgin 64 wheteimur o8 £h pperating mode

the clgcl e SR arasoraonzad A EHEELF ERereirn B s BEES e T
67. Adhétho® &FARchiRkAE tHcsiRSryRfadiBl yREstteREJvidiéd eldétonic device

. second contact_points on the target to enable the,
having twe emnmord epsrating suasles Wit a diffgrent cugrenpleyeli agsaripted with each

ttery t Iy the power required to generate the
Operaﬁ)&%l?d%?(b r\%’? ‘age output and the second | ower

val hiv@eofh thetelectbalic doviee opaalissinbde;st or ed dat a

representi n% the original battery capacity, co,rrfputi ng .
t Re measuring the time that the electronic device operates in each different operating

mode;

c. storing data representing the original battery capacity and rate of battery capacity
consumption associated with each device operating mode; and

d. computing the battery capacity consumed based on the device operating mode, the
time that the electronic device has operated in each different operating mode and the data

representing the original battery capacity and the rate of battery capacity consumption
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battery capacity consuned as a function of operating
time, and displaying data indicating either the
whaioserigecapaci ty consuned or the battery capakRCT/yS2004/004438
remaining. 72. An electronic disabling device for
di sabling a target conprising,. a. first and secqond
associgfdayiIbERE detice OpamBHing mofls A displayiag datadndigaiingFithgnthe battery
%%ﬁneﬁ@ Likechlgd Wherein a high
(mpm?ﬁpe ance 5?@§%%%g93§aé§ﬁ§t gg@%een at | east one of
68. ThhenetleldenftCloihe §7 suhdreihthe baiteyg powbredzelquinaric devjppliyclides an

operatjng in.a first node to generate a first high
eleCtIQEFggﬁbﬁggs 1€®- duration output across the first and

69. THE ARMhIRIRIhIOH® Surfliet iRShidthdl didrddg ddtaRepkddbRintathe be of battery
i oni ze the 33 WO 2004/ 073361 PCI/ US2004/ 004438 air
capacify consymption associpégsl with easlileeice leperatighmodp éddwoer amre gmbient

temn th‘e ali r %ap to a |l ower inpedance to enable current
Pg 5%‘?1 ss the air gap at a |l ower voltage | evel and

70. The meBhiAsSTurIgint 69 AGRRE iciudéhg theasarife Heiévite éPerfating temperature
generate a second | ower voltage output across the
and compuiinghe battey gapacky sersupgd Haspdranibe apryepiaiel tampeasature-related
' . [ I: current flow across the first
Storeda%g@@y%ggolﬁ'd e S@% rl(g}aé%g'and between the first and
71. Asmeod f@?}iia@ﬁhﬁ ﬂ@mﬁ@l@mf&hﬁgﬂﬁfogqirismg: enabl e t hg
current flgow through the target; c. .operatjng npde
mBn POrdiRg it R4 sgeopd ﬁ@ﬁﬁr?%ﬁ tﬁgeSiahbslbﬂ?rékmdoj@p@nd spaced apart
| " e .
contal RS A e R e S L Dp A i ponPBRY PUbIok bt east ome
of theelletbdesdnd thd @rghtsabl i ng devi ce has operated in each
different operatjng,node; e, a.battery for s | yi,n
e Po@PPly g2 s Righ VBlseen diogt dEetiog AP EagERs 16 g rthetp cond
electrbdes @ﬂiﬁ?ﬁgﬁsﬂtﬁﬁé RitdrPdl 18 {dizens Qi@?ﬁth‘ir?@l’é%ﬁegﬁg'té‘ Sedub€the high

_ ori gi na attery capacity andethe rate of battery .
impedaagragsiresp thoris gagpto Dlowas supsdanedowhabie eaént de flowecross the air
oper.at i de,. and g. neans for conputing the battery
gm?mé@%&@nggggﬁ?ﬁﬁed based on the data received 15 from
t e seeq @t AppH Ry ARBOAPIWIE veTBRB Dutpul AcFoés e first and second
operating tinme nonjtoring neans and fromthe data
electr@fets deeing A se¢oad|tivekinierval i maintain desqprrept Aegw @etoss the first and
secon%l E@c%@c@éts 4 %Em%ﬁ .tlﬁehﬁrsp At Lbdnd c%g%%{: hé%}{ts%%ncﬁéj {L‘ia‘yget % enable the
€ battery capacity renaining : e batter
currertt dpacthtonghmhed taggetng system of G aim 72 wherein the
el ectronic disabling _device is packaged in a housin

hév PHYIAn a0EEETY 1o SeRbY IO WaREPaRHEY & 2FERE @atftrgﬁl}ghggoltage
outpug&dotﬁ%&a%ﬁﬁldx{)er%hﬁ YighhiCatprt t €ry nmodul e di mensi oned

to fit wthin the efecttohic disabling device battery
r ec epieasih@stoitdl. datehepieadrtimg yheearpginal thptteayruapavityngoraydingrthe

of Claim73 wherein the l.ookup table is.located in. .
battery P PRAGIIAA S BRI of SPCFRS e (i RaRS fya indicating
either TRSbdtREY Spasiv EGRUREA 6 M Batféhy WA RehBiRidgookup tabl e

Is stored in” 25 a non-vol atile nendry device.
72. An electronic disabling device for disabling a target comprising:

a. first and second electrodes to establish first and second spaced apart contact points
on the target wherein a high impedance air gap may exist between at least one of the
electrodes and the target;

b. a power supply for operating in a first mode to generate a first high voltage, short
duration output across the first and second electrodes during a first time interval to ionize the
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76. The battery capacity nonitoring systemof Caim74
wherein the electronic disabling device and the
wh2aoue73s6r ecept acl e further include data interPEDES2004/004438
contacts for transferring data between the electronic
. disabling device and the battery nodule. 77. The
air within theeir gep parsduge thehighoimnedansy sevoss e at gaprie adovprdppedance to
t ' :
onabiq LrepE WAL BPE ol Hob R 1090 oRERUERS R subscquenty operating
in a se@68d/I0AE RYigonkidic £8swbnd thevdr veltagearugiit agrosoite firstrantiwecomd
e anbi ent tenperature |evels, wherein the

npr 1 :
electredeg dpring seconi! Sms PigE e inmeintay thercaroptflow aeross by figst and
. . Ny
cond Qs3I CR ARSI A BRI CA U Brs b o
current Gloputhrough theatasgetli spl ays battery capacity data

PRGN EE N L R I —

Operaﬂ'iﬂ“%}nggié;ng a mcroprocessor, conprising 5 a. a |ookup
table for storing data representing the duration of a

nmdnoperating tme monwaring megns for mgasurimgtihe twe ithed theoslesrmains
. .for setting the.device.warranty. .expiration date; and
disablyng de¥ige Jt Sorrate et SRR PR dout of t he
W8I h dBfety Sk f)ﬁltyir%fbl&ﬁxﬁ&l eﬂé}ﬁy e WREtrait isabhig ddvice;
systemof Claim 78 wherein the warranty_ activation

nbanpokup bleigr steong defsrepyetentingiheozigingl batfnry sepagHy and the
e T T

whe hdianis folf eompiitirgnthy baitdry apdciin comsansd bases] anible data received

records the warranty expiration date, upon detect.in
from thg @perating Bpde BNy RHRCYTS: AR R OPTEI MBS MAHICHAS Heans and

I o . i
o 56100 6P Bl oy SY ST Pha Lk 8 ML B
capacky emsometl onthiei batteryrodpadity rememarg y expirati on date is
I spl ayed as a cal endar - bas . data.readqut 2..The, ..

73. TR Gerssi PORIQTE Difegt o airhy3 PHsGR BIF FlgHgnic disabling
devicé’\@g}éé!ngEd S PhoilaRvHR! £hdiRry RbsAdy At RBerehahBBAtkdRy is

and year of the warranty expiration date. 83. The
packaggert insarrenovahie battery pidele dimemiienad te fit whtdinethg elagronic disabling

. display includes two digital display 20 segments for
devm‘?]l%’%%%%}f’ﬂga(ilﬁe nonth and year elements of the warranty

74. TRXBittedy capacRRhRnASrihg\eysteih 8f Claa 73 viHletdi® tHeloolds taBleds located
_ warranty control systemof Claim 83 wherein the
in the bptgy agceptagigent i al |y di spl ays the nonth and year
{ i i ) . .
7. RSl e A o 4 BB o B s
a nonWelatikiymest devidel on nmeans sets the 25 warranty
Crat] date b . :
76. ngglg:rte?b Icgpr;l@itg meo‘ng%]figg%}sgq%atg Elagtgt%ré_ew%e\péairrl [clfaene}l ctg)lfllgca&i!s%?ing

device and the battery receptacle further include data interface contacts for transferring data

between the electronic disabling device and the battery module.

77. The battery capacity monitoring system of Claim 72 wherein the lookup table further
includes data representing the rate of battery capacity consumption associated with each
device operating mode for two or more ambient temperature levels, wherein the electronic

disabling device further includes means for measuring the device operating temperature, and
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86. The warranty control systemof C aim 78 wherein
the electronic device is energized by a battery
whouwsem3sh a renovabl e warranty extensi on bat t B€TH/US2004/004438
nmodul e interconnectable to the electronic device by
power and data interface contacts,, and wherein_the
whereyath@épylpﬁﬁa& n@wlsm@fsm@waa%&ﬂa debgromepensaiedhipr derppesgpure
variath@Eranty expiration data. 87. The warranty contro
system of Claim 86 wherein the warranty activation
78. Aneanaty naitrod egsterh fier anaghediiohictdevak indoding b ngcroaracassby,
extension data fromthe warranty extension battery
COMPHYBRI e and resetting the warranty expiration date
b @%ﬂ)oﬁ%h@ﬁt fofl %ﬁn data Y@r@s@%%@ J@dation of a manufacturer's
PCT/ US2004/ 004438 8 The warranty control system of
wmnaGWa|n178 wherein the el ectronic device includes a data

R BN apagp nEats b SaHne DRePEieR raRbGaRraRey b na
a@t 4 ¥ig {)l'&? for PRavidinig %Gd1$iﬁﬁﬁea&d§t& of aRARArtdntyY exgfirati6s Qhtél NY

war r an extension data from the external data source
79. The warre@fertmnﬁgl wremefiFlaim Y8 ehetststhe wvaganty aﬁawwmpms sets and

LA t n
o R0 o R8s R LBt i
80. Thé Q}aﬁdﬂ@ oantﬂ&E’syQt@ﬁlt of C18igh 79 ’Wﬁeﬂ&ﬁ’f tha ﬂ\ta)!raﬁ@natctmdttuﬁlylﬁé&ﬁmets and
of Claim88 wherein the data.interface includes, a
recordgjtheaganty gxpiationdater ypoa detpetingrthe injpkachivitiongfithefevice by a
punm§%§ten1of Cl aim 88 wherein the data interface includes
neans for 10 establishing an Internet connection. 92.
81. The waphaiyeahirel siyaibﬁmfﬁlmdm whereif thg nriedpteesappicludes a calendar

date G e A O Y b R G oB il el i A Ghsr-based

data tORBEAL | Ng nodes, V\,here each operating node consumss
attery capacity at a different rate and the
82. Th¢ vetmuaiyi oontrdlays‘rcm ofr&‘lhmd&hwhh@m&p airantyyexpiration date is

e

83. TROWRIrhityRSntrél sy@teﬁf@tqsim 82 (RbiRid e dRplayehdludidwoligii display
hol ding at | east one battery haV|n&E positive and

segmenésfar displayingshe moathrnd aiear, elements phibe wasanpiaxpgetioredate ps two
digit c{a‘t)a ell nLT?l facing with the el ectronic device power i nput
ec when the battery nodule is attached to the
84. TBJ: ﬁ@frﬁﬂﬂyl confieystemt of Glaians3 eheleiv@e disbipseqentibity displays the
battery output termnals to the el ectronic device; c.
monthpandgest pornpaseatsiaf thesveranty; cxpitatiop dafeesent i ng t he
85. Tﬁ% Vb\sg#rgﬂ%ncggﬁslﬁ'y}étﬁﬁla&ag SE:]%IE:’I?/% ?G@eﬁeh{aﬁé agxhaﬁ‘%i %&?ggrltgﬁymeans sets the
warraﬂtg\axpﬂamxpedaé bynaddinglthe stunell warrantg dtiatibn daiafie thesopsieanealendar
for transferring the data stored in the battery nodul e
date. | ookup table to the electronic device to enable the
86. TE | o6V B&%mt(ﬁ' Q2PYS Ghtie ﬁi@tefe%frbfm@ ABREL B’enel?gg’zed bya
ased the operating time corresponding to eac
batterg boused im peemovab@ waraty extendien brttesy siodule aintelrcnnmdq:@ble to the

electrgr?lg tdg\Ei e gg\lvvgr an(c)l cﬁ%japm%e?fgce ¢ontacts, and wherein the battery module

includes a data module having stored warranty expiration data.

87. The warranty control system of Claim 86 wherein the warranty activation means includes
the capability of receiving warranty extension data from the warranty extension battery
module and resetting the warranty expiration date based on that data.
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93. The battery nodule of Caim92 wherein the | ookup
table stores data representing the original battery
W@ 2paniIdyl and the rate of battery capacity conBCIPS$10041004438
associ ated with each device operating node for at
| east two different device operating tenperatures to
88. Thewsirantysentsol sypter:of §ipign Z&Wgerélnt the g ﬁ’ggmé device 1ncludes a data

SRR NGO Lty GEPRShRY AP

warrahtyQlstivatiod pheans il eies Hat dapabiliyafaeietwingndrramgwetension data from

tion data corresponding to nultiple different
the CX&FéWélénP Bicg AR gesping dhearir ety cxignsgn é’@@bﬁf@ay@e& the warranty

extengé\’ﬁéé@ZOOM 004438 95. The battery nodule of Caim92

rern the electronic device includes a housing

89. Thawarngnty@ohiatltsystgmnufdilhien @ wbgreacthe datarstestacmiaduties a USB port.
ecei ve the attery dul 6.. The batte nmodul.e of .

90. Thy Sl cRER Sy e §%gﬁﬁrgmfgﬁ 9&%@&9{ oqpghifes igeless

data ihtSrfaceOnf i gured to mechanically retain or to
sel ectively rel ease the battery nodule. 5 97. The

91. Tbawaﬂalgﬁymomlesysiﬁnmfzﬂlm% whesesi the dhfe inferfa¢eanigclydes means for

conprises an internal receptacle.

e.rece tacle
~eStab1§§mg'FﬂJ iR EPUReHEMhl e of O aim 97 wherein the housing

92. Al @ﬁﬂa@@@ﬁe tﬁut@%ﬁ@ﬂﬁl@ cSfdur&tod gplyre&ctﬂdat @ﬂdﬂ%" thg@xgthqpbwer
an rep

nmodul e receptacle is _positioned wthin the
input ganpesionto @electipaiqravicsrhpvingableastdirstandisaead qparaltlﬁé gnodes,

where eﬁ?% ??era r%mggé it’]el{asn g?gé{te?% nzﬁ)tgé’igé {1}!’1t s&el% t Ia% d]‘t?le electronic

devicd Rcludeaddk icBghbilitg of heeitofing thedpeiatiag time @mmdtﬂg&o @Laﬂﬁdevwe
stored in the battery nodul e | ookup table. 100. The
operatig mads; WGQ@Pd@P&PmpgﬂnEurther i ncl udi ng a second
bat
o £ Epsm AREH el ARt forBBIGAE i teckpine fAtfry havin
positivesarcimeghievb ompw;etemmmlw tht he 15 second battery. 102.

Tge batter nodul e of . Cl ai ?1 wh]gr ein the, | pokup .
bPEOFFED tgwoc@élgeqx%rrf%ﬁw AciigaV i e Gl otaRis 4egicE RapeRinput
connebfdf w‘ﬁleﬁ E{er e HENIIE S dtAcIEATE Weelatdntt @Yo Fransfer power from

conmput e evi'ce specific warranty expiration date.
the batted. output édravnalotu the diestadnlic deyicwvi ce hawailogkup tdble Sur storlng data

hi gh vol t.age, transfornmer f crea 20 arc
represgfhih 148 pHERE! bAEY caerly and e biee Shbth Dov s Rbiptich
assocTARARYiRH dhch AIfFG@Biht dekRWopEHRSSMLAS andlf C t 0 disable a

subject. 104. An el ectfonic disabling device for

dids alsietarfepnafer aysgun fosgrapsiesingghe datassiored indhe batésey medule lookup
table %l ﬁ Ele?[go ¢l 1gesttoael?1lfﬂ!r)11§ tt]lEef éléc%{on?cn% gc%ccﬁ Egﬁ@vol ?éjbﬁ{%% {:apac1ty

pon ar ge

basednﬁ\/tﬁé opai@ilgtirhe corg@peiidihg ocadh d@ﬂb@b@ermﬁig 1agée and the data stored
delivered in a series of electrical pulses to the

in thetbaftejymodule lgokup tabley syst em i ncl udi ng
93. The battery module of Claim 92 wherein the lookup table stores data representing the

original battery capacity and the rate of battery capacity consumption associated with each
device operating mode for at least two different device operating temperatures to enable the
electronic device to compute temperature-compensated battery capacity consumption data.
94. The battery module of Claim 93 wherein the lookup table stores battery capacity and

power consumption data corresponding to multiple different device operating temperatures.

36



10

15

20

25

30

i. a battery; ii. a digital nmenory device for storing
information related to the anount of 30 battery power
wW@engmsel or remaining; iii. a data interface POF/US2004/004438
comuni cating between the battery system and the
device to adjust the anmount of power consuned recorded
95. Thabattesy bmdtlerof Glaist $hwhensin the elgclaonip Hexicd imcludasip bawsirghaving

to the user the batt.er apagci t tat 7 VO
a batdsy g s RO A e bR Rl o
96. TH: ALY BHIHR\UICRaihP95 WherlH the BodsitgbgRty Sioawleirsdopticleds
first and second el ectrodes to establish first and
configeesbtadnenharicdl lyaistain octorseleetivabnralease thebatipy madyjet : b,
i.gh vol.t owe, '
o7. Ty Podll MR RYT AGHTAS SHBRLY g by AR 3008 SRl
compfées @hfinteibl Rutmage.t 0 the target; and c. a display for

indicating to the user the anpunt of tine renmpining.in
98. Tha bty medulef (laptd whersin th, P HYES @fl@i@rﬁp@gwn and the

. ' ' j : hShd G fhrst and
intera @R H8AIPHERRALIES: Ao R Wil i ip Soctioh ° aced
99. Thpastterg andaketof@aint 82 fitthenimcludimgtaelvagtety, mbdule dafaghterface for
) vol t age power suppl.y for.generatin n out put vol t age
interf36Qhg /h ah ioFTamp HECS ot G da GRDBA G GF AREHPH edie o
acces§p @gfdtgﬁs cgécgﬁltt'he Battéyhlfddgﬁqboﬂﬁﬁaﬁle.' smto initiate the

med series of  electrical pulses; and d. a

100. e batters moflale ofQlam Hyfurther insluding@ sesansiirttetyecapegttp die first
b of the pre-tined series of 15 electrical pulses. 107.
atteryy el ectroni ¢ disabling device for disabling a target
101. TREBAttePy RBduIR-of Cldift 1 0WhereiaaRsIfigt Baterpiadupled in series with the

establi'sh first and second spaced apart contact points
secondbati¢r. t arget; and b. a hi gh vol tage power supply for

neratin n t [

102. FRIGRL ASIER SR e BHna2 b B BolF L 6] §50s irant”
expir@RAaRLE efatilo tctdldctroniel dedige tposapite ahd displana computed, device

_electrode and a negative voltage potential at the
Spe°1fBIWéﬁf?1€}’ééﬁlfaél§§.d?tf§)8. A nmethod for disabling a target

o " . . .r t.

03, BB BBRA P {5 A i
arc angayseadnd thmsfoamgetvith adowaSoutpus woltagego fwadmem eweahflow across the

st ored enertgy device a second signal to the target to
arc to dgsaplerfubiest- cur r ent through the gap and through the
104. %%#%%Frg{l%g%abﬁng 8M)iGEfot AsablinkBlal R cAnpAdiRe!

a. first and second electrodes to establish first and second spaced apart contact points

on the target;
b. high voltage power supply for generating an output voltage delivered in a series of
electrical pulses to the target;
c. a battery system including
i. abattery;
ii. a digital memory device for storing information related to the amount of
battery power consumed or remaining;
iii. a data interface for communicating between the battery system and the
device to adjust the amount of power consumed recorded in the battery system; and
d. a display for indicating to the user the battery capacity status.
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means for providing froma first stored energy device
a first signal to the target to ionize an air gap at

wo b@4oz3get ; and 30 neans for providing from aPGEUSIN4/004438
stored energy device a second signal to the target to

continue, a_current through the gap and through the
105. Agygleatronicidisablngrdevieriior disabling 2 BrgohgOBEHIIBEY capacity

e SR Ea R, P RHY BRI s gpart contact ponts

on themanget;or i ng an operating node of a plurality of nodes

of the device; b. neasuring a tinme that the deyice .

operdtigh Voliags Rotrer %@@@vc{or SEnSH e w&%aga%ﬁ defiygred in a pre-
: PRV of ' ngdkci.@ of the original battery
tlmedgéggg%%%}%gﬁ lpﬁlg?sgogﬂc@bﬁ‘ap%t’?dgta e of battery 5 capacity

c ensudisplasofor askbating tethewis¢rthe ambupd tiate mgpaimigeinofach palse

lurality; and d. conputing a battery capacity
Sequeg‘f)‘?\suned based on data received fromthe operating
106. MRAgediRidBEbNEg ABADS for UiaPlidd BtaPREEShpAEng Me

moni toring neans and fromthe nenory. ~ 111, A warranty

i af dirsteani secong stestrodesr tosestidlislc Brst esgtad gnaced apart contact points
onthézgrngec[.i sing: a. means for storing indicia of a duration

0 Warranty; 10 b. nmeans for storing a start tine

f o atiigh weltdga pbwer aipdly for gbaagf Mrougfd YoHadedbie¥RE in a pre-
. for operating the device. 112. '%he systemof claim 111
tlmedm@%@frﬁqu%cai/auhsw;ihcr #@fgbmat i on systemis provided as

a Oof ot | : .
7 Qo ERE rpteub B T RRGE R (Bled B el pulses and
15. hldechanismt fopalldwing hieassetiores tend thadirytiombOtheptd-timed series of
a Frocessor of a device covered by the warranty, the
electrigal WH8ESconpri sing: a. storing indicia of a duration of
107. AR disabling 36364 R dfkaBiiY 4 tabdMBorhPlisihfle warranty;
an\é@g C. prcl)ﬁ/a‘l g?‘%g power ?sgr r%rpera in% ?{%Sel é(}evi ce. 20
1 b4 firSttaed wextond élesfroddsatomastabEshwfiest andsettied spacedaptayt contact points
i pf or mat.i on systemis provided as an operator
Onth‘?@{ﬂe&caélgbl e part of the device, and the method further
| ¢ lUASS valtQ¥ B ivBBsudply P bafcRiRtlan TRE: SokidlRt def9EkQBRss the
storing of the indicia, storing of the start time, and
first apd sedodd egnipehweints omdrediget tagiehératsta pagitve vekegnpigential at one

electrdd¢ gnachg Xégagf\?e voltage potential at the other electrode.

108. A method for disabling a target comprising:

providing from a first stored energy device a first signal to the target to ionize an air
gap at the target; and

providing from a second stored energy device a second signal to the target to continue
a current through the gap and through the target.
109. A device for disabling a target comprising:

means for providing from a first stored energy device a first signal to the target to
ionize an air gap at the target; and

means for providing from a second stored energy device a second signal to the target
to continue a current through the gap and through the target.
110. A method for monitoring battery capacity for a device operated by a battery, the method

comprising:
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a. monitoring an operating mode of a plurality of modes of the device;

b. measuring a time that the device operates in each respective operating mode of the
plurality;

c. storing indicia of the original battery capacity and indicia of a rate of battery
capacity consumption associated with each operating mode of the plurality; and

d. computing a battery capacity consumed based on data received from the operating
mode monitoring means, from the operating time monitoring means and from the memory.
111. A warranty information system for a device, the system comprising:

a. means for storing indicia of a duration of a warranty;

b. means for storing a start time for the warranty; and

c. means for providing power for operating the device.
112. The system of claim 111 wherein the warranty information system is provided as an
operator replaceable part of the device, a replacement system facilitating an extended
warranty.
113. A method for providing warranty information to a processor of a device covered by the
warranty, the method comprising:

a. storing indicia of a duration of a warranty;

b. storing a start time for the warranty; and

c. providing power for operating the device.
114. The method of claim 113 wherein the warranty information system is provided as an
operator replaceable part of the device, and the method further includes providing a
replacement module that performs storing of the indicia, storing of the start time, and

providing power, thereby facilitating an extended warranty.
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