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[EETTLrrrrrrT *@oooR*  FlIELD OF THE | NVENTI ON The
present invention relates to devices for disabli mmmmum”"
animal or human 5 target; and to nmethods for pro
an electric current -through el ectrodes and the targgtyses

I

ina circuit having an air gap between an electrode

and the target. The original stun gun was invent emw |
the 1960 s by Jack orgadiibethee rapyceston oulINNNINAN
hi gh vol tage pul sesgl nt oyt he skin of the target such*GOOOOZ*

that the current floﬂ‘EtI t interferes
with the target's 10%?%?{y@§em Lower power
syst ens calhe@reserd inyanthfreletes toldieyjbes forplisablingsayngihismas or human

SAYaER W LU o HSEL %, GO ACH S0 SCLASU e pucein

evi ces, SUCh 8% s uns, nave
|Cn°1!1'&/\1@V@5941 gingap, beANefenlaJsblcm@t:gldthe@I@t ectrodes fixed

to the gunpel R ARGHA ﬁ@exittﬁﬁﬁ ¥h§q§8(?ﬂ)’ e éox%'r r&&h prior art

cont act of the el ectrodes to A secC
Fowieyns ingpacitated a tange by delivering asgqugate dﬂmgha@thgeamo the skin

18 e et it i e dark A B S AL W R iy
SRGagusHIESYErR: hiowgr RONERSYSIS panse astyeeifest. Mighagewerspstems

Tc@iise BivoRnak) xﬂuscﬂe'%oﬁﬂ%%ﬁorﬁ aﬁf&ém?c cﬁéagﬁ'n JRREA0GH a@%}[m %ﬁ@ have

exi sts between one or he electrodes an

SRV mae 1y Ho desippie A E@t:%lg@ h@rﬁéecmdea Bted tofthergva. In operation the
k& CHEHIRSE dGeRtaRAct Bﬂﬁe L18¢H98Es 5 the Hrpdt hhrbgcd'nétdtg?%n c&:@x@ sona

penetrat| ng the target's skin., A conventi onal

v&s@e&ema degte.obash dat tnelufimanfetfﬁmqemwwzuy

blhdlmlks ﬁb@&rdqmn@f THe! dets dithet dhg, lﬂtibt @dthin %n} 15 S 1af3t or engage the
attery 0 a

ch.S1c ects a
?’ﬁréﬁga 568 W{é's‘%ﬁ‘ a5p% &&%F inypeslance gix gvpa‘e%%s efwgsn gusorhoth qf the
teleetrddas aldte skivtbNtiRatabgetibRcdubd dhe of Both bOtlE aleétdides contact the target's

uent.. cl os . swtch S2 causes
%H)cr Cl‘r%?:reﬂsmsfl en%%n%%l iaéﬁggg?ré hi gh vol t age power
suppl y 104A cdiivepdtionalIstuagean pivedy l&lﬁﬂp]leMeﬂt&ﬂadabkﬂmﬁ&&tha functional

F%Wcﬁg fé§|°t£§g§r}g§? frﬁrp Eu‘f{)lé)ﬁ’ o%?nﬁv tty%&%}%% IoS %&;ezpba%ery 102 to

@ulppbprowsom oirgutt12¢ ehd plgpes stithgm 100 én the I'dirmegd’ aad readBto fire

| t f
30 R ORS00 Bl 2 v
\Mghd’ph@e obwmsaptdf 04rdfigh Odtage povangipplyrtdd odd@s spmlpzd voltage of
tab&u% 2“9(5 v e %Tat R cg&i%%ltto @l(t)a'r%.% }\g&:&t %1510%% B2 § 055] volt }éower supply

el ectT odes
CAPK valteReGRARN ghe ‘tometaanogﬁemark rmd@ABbI e:ecst:@ ﬂhaaanizzttmn volgpge of

008 o oS R b

salornes rlO&tt@Smﬁhlwgltaa%@rab@té é@OO(bmlts asrpssithepshectrhdas g land E2,
SRR HaR: BAR gtpsd@&psawm%mwga ddeleli s & tzﬁd BRAMn

gap to dei oni ze and to resune an pen circuit
prp@;—;-élewé:ﬁ dd. Applptively lggl'pgq{tag@rs theggby gm&tqu togagsl £3ARAsIthe output voltage
detdphar 1088, E;ﬁﬂll? d@éreé%@scalrﬁﬁttw thRbiS §aAPRb P 1l Rcreases, causing

el ectrodes
air in the spark gap to de1omze and to Tesume 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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1 typical stun gun of the type illustrated in FIG 1
produces fromfive to twenty pul ses per second. Taser
International of Scottsdale, Arizona, has for several
years manufactured stun guns of the type illustrated
in FIG 1 and designated as the Taser(r) Mdel M8 and
5 Model M26 stun guns. High power stun guns such as
these typically incorporate an energy storage
capacitor 106 having a capacitance of from about 0.2 :
t o, apout O. m cr.of ara is,desjrahle to dlsable
i &“ﬂaia‘g"ﬁ@g?eb@w ‘f ﬁnﬁéécﬁ HP‘i’WFFg’L“% Ke todwenty gulses@pr
eécoad.ot h j acket C othing functions to est ablish a gap
of about 6 ch 0 ,about cm (1 inch

bet ween tﬁvésef E‘%’@W&gﬁ Bf‘l t%‘??ﬁf éﬁ‘z%‘}ae}&*\srfﬂcf vergl yeass mppjifactured

winh pagef tik t)@bdilﬁstrﬁgd ﬂ(RDGJDaml@lle:ilgandlab the Mabc® Midtle BN 8 and

e e e S R Y

Stovage caphditor y).mthmg la(bhpaam.ntd’tff fMi:Babmcb MbsﬁtllIBSgﬁﬂﬁbfarads

t he magni tud of t he..current ross t C
apart st utr[1t lsgg BOLfPsaE]Ir e &ERTY t§na|¥g’37 VAT OtH’t'j‘Eé‘l‘cg%aleather
gr doip gackdt. €loﬂh@ ﬁnhctmns;tﬂ establisb algalgmﬁﬂbyutmcdﬁm €0c25 iheh) tocabout 2.5

BATE g g B 254 S S5 A5 Bp¥ o
Jolsewill lianjzetah gir garbofithis dpppthfand suppdrba ¢1hEngsuﬂimuilt wrinducs muscular

ARG a0 ok e ROhet b Rone 150 B e M BEYOE gy s,
B2 magnitudy ef the eyyeant floww iacress thersdaced apagrstunigug iontputf dlevtmpdey may
UL Pt Gl PR ey B o

BYn Caupes ﬂ@éﬂg%ﬁo losfeltsmbgw forppaéntain e:eeractr baé@pedpos@evps‘\s atrésglt, the

%&é&@faﬂyfbtﬂéi%r%ﬂda)ﬂ@kécﬁﬁﬁle&" Il drop to a 20
significant g ower voltage |evel. For exanple, with a

human t ar g¥ 80,000 yoltaBles i ip prstyes btk GARoavd Gidipdietireemputput

electRAe i1 &EEQ%&%Q&&E& ReSks aﬂdh:ﬁn‘éﬂﬂb%s ik gﬁeléctrodes El
ﬂgdel 6 stun ht from about 00 I

0 °D5=1'1§§®de§ 511 tagd E ﬁP@F&“F"GrYQFh agelgtiveli oW imperapgetload Z1

_ld@teﬁd oﬂt‘@eﬂhQ: M@b&aﬁh_@@mﬂé@%r BaR Qﬂéﬁuﬁglﬁxfbuﬁhﬂ{?olﬁg@ﬁllla{r@p toa

u ngl e
s’e@@fl °9V %&elaﬁ%"@%ﬁ?’ a2 @P@né?e%w with ghoyt probe to
pioféiseparetion dfﬁfaoun 25 emi(Topiechas) e autputyoRageSf & Bloded MT6 shBWun

ance c | h the el ectrodes a )
PP 2R S5 i 500 Fotls % At CVORRES. Qetpationg e gt g i
k@&ﬁvgﬂtﬂgb&ﬁ@’t@%ﬁﬁﬁch&ﬁg@xﬂs@%&ﬁ&d&&@e}ﬁ ﬁ%b]lyﬁ‘a single mode to
egance about 1. 00 es
PR e e eal e R pr i T Bt gt wp. Afer
afbuinp2diice Glend is fﬁhmdehtrblhghmm el@trodes ghdsir Fep\or ghns at the target, the
n desj gne ave capabi | |t 30 of
Eecs%,? négtml}/%m ?%aatllin A oacr ce)%rgasgsn v eet?xégt\féwe%f%ehge@mﬁy about
il D@ chemronz leas. r A gppsl lntman lvebjécamgy preseAsa lrad imgeddoce ofsbott 200
%[Hp guns have been designed to produce an output from
out 50,000 to about 60,000 volts. After ionization,
t he gap i Ponkational sten gund bave By necessity bean designdday bdve theatapability
Sihg Bz 180 6B dn YERork Ger YR HnBodalleelalih §me@g& Asa

|ve Ing current or charg
result such stun guns have been des1gned to- produce an output from about 50,000 to about

160,000 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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2 i npedance target. Consequently, the conventiona

hi gh power, high voltage stun gun 100 discussed above
operates relatively inefficiently, yielding a
relatively |l ow el ectro-nuscular effect with
relatively high battery power consunption. The M6
stun gun delivers about 26 watts of output power as
neasured at the 5 capacitor 106. Due to

i nefficiencies of the high vol t age power supply, the

| t f 15
ABbLaoe BHE8 |45 qudilf dhe SRyGHRo nEh PR Hich vl on e 100
alischyserhabowé 01&9@@5 réiat@]elypmaf&ast 1‘31?11!": ﬁalﬂm‘éla@ﬂgivclytlfk@ tei_w@bl -muscular
rel a |ve rge an relatl ve
Rt A Y FifR bl oRbd SRt Bh 05 oy

heav In addition, the
M26 stun ¢lhe M24wsun guyelamreaiabng; 265GAaittsl oﬁduqiuep&%”ﬁ@ﬁeihhfed at the

. t 10
iS00 Do Mot Br ik 30ROt shply R Gty provides
BO®1 D S\taﬁs)tp@rpatse rap affi5 p’elbatpevmbgndh Dyl tecthie fequilitensdfito generate a

Si % é‘gerr(r%gtgutf %‘I’l 3&% ope 2%5"3 re%\{i]ﬂr‘%srl‘%% %‘g"%ﬁ' age ind
éﬂ?f@@b’r}@awlm s ¢eil me Pesk {1 62) eln (aBditi6H) the\Mi2d ssyn gun power
\%Lﬁe?zﬁﬁib S&ﬁi‘@t&@ chm (mtmlh ﬂ')Q ocq ac ér %dégsrt% 1rp G I 14 ?& (P telated

the cost of mandfacturing an
@F%Sa%ll theprimary iside of tyankfornren 368 imost omraite smheashvusengmf current and

saf et y Itagh ?UW % lﬁw&?ﬁ@%f @an?fro%trl” 389 must operate

d‘f‘@éﬁﬂef‘“ﬁ‘be’ﬁ@m@ everchigher voltage (GO0AP volts) aspects of the
present i WuEdH B&kbes it meM oA Bt ﬂhQ F %ﬁ? el ydes

first and second el ectrodes to e I’rstan

JepyatuLgefad gperping electsonicadisabling waﬂltmm M@elbrpadamd of these
wRagdngfor VN drgEerRAWRId pSHARI Yarli@r generating an- out put

vol tage delivered across the first and second contact
points on the target to generate a positive voltage

pot enti al at one e$ERMARIE OFaI: ANVIRgADNVE Vol tage

potenti al t he .other, el ectrode.. A nethod for
di sabl i ng ‘? il%fFﬁIé'f s %’Er‘ﬂ%flﬂ’ﬂ‘i’fgacf’?f dipg tq W“%E@@tﬂé' thgfpresent

irtventipnefoedisablinpa targeeiﬁtllmlw firdt Bid 4660 clelfoét W QbliSOfRsBand

red £8,,8 first signal to the
%&Bﬂ%pﬁ‘g ﬁas?%?ﬂ %@%FP eg'ﬁf?eﬁfm‘fhe target; and
p?msh volitagg pbwemsupply foc gmlraaﬁg)mt {0 O61GYe ai@mt:@fa@osﬁ qfeqnh i % and
S8l continue.a c en ou e
Séa p an g{a &H)too u g‘% atpﬂg}gte ¥ gaferatas psive o u‘P@F PQjftig) ft ofg elgctrode
angrapegative yoltaad mngnﬁabat\lmmmm sleasqiect s of the pr esent
i nvention, . fo roovi din om a
lrot storohPiedBomdbify d BHel sl QLuRIB i Bt ppresen
;ng_?rg@p, ingludes; mrqwedxwﬁ-gn p ﬁgﬁptoredtendrgbeddvae g difst sigind tothe target to
Ifs d en
EhE e ot Bl b b e e second
#enal torthe tﬂraebfaghnttmea gap-nt;hmugmﬂlo ggi'landtlheugha]negaltget 3 A
met hod, aCAC&rv{ib R alsRo1fBh kUR, RASREEE B vAiods Igsepegtrs SPHE bresent

I nventi on,
invention, mcludes a c1rcu1t for providing from a first stored energy device a first 51gna] to

the target to ionize an air gap at the ta:get and a circuit for providing from a second stored

energy device a second si gnal to the target to continue a current through the gap and through
the target.
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nonitoring battery capacity for a device operated by a
battery, includes: nonitoring an operating node of a
plurality of nodes of the device; neasuring a tine
that the device operates in each respective operating
node of the plurality; storing indicia of the original
5 battery capacity and indicia of a rate of battery
capacity consunption associated with each operating
node of the pl urality, and conputing a battery
capacity cpns ed _on .data ived fromthe
oper ati ng %Dng@% %Fg aﬂ%%pec'isrogﬁ*?ﬁée”éﬁé’%qnn@f
trhomitorimg batten icagcitnfoan aemdapémwby b BatitBRicladed) MEHitoARE 3h

i nf | S ccor to various aspects of
(e IR oGRS B o Bt et i dnegevice
cnpenatas in ehchr respectivie Pgeratigi mdda o the luekilieyd siofife Rflic of the onglnal

00 A UG 1 B By 25 e M

opemrtitg mgietolﬁ the pbwalite a?dl' bcm;mmlsg aebatuemcaﬁactft%r b&fsmh@d based on data
acea art of

et RO —

wmansmﬂy”romﬁﬁe memetyhod, accor ding to various aspects of

the prese nA Whﬂ%%yﬁlkb%ah ! oa\écl:ogamvgtc?ev\{\a%élbs%s teétswthﬂl?&sent

information to a processo
\ipvention, ori arﬁt;wgej@slud@ta@upmgfor stowihgondicie bf addtatichtaf @ wafrfinti a

ve@aﬁ@fawm a%{am eafols‘&x@wanlt {Or the warranty; and

provi di ng or operati he devi ce. "The net hod
Fepireyiyfior prevldling emwé“orpqpmm thg dweaﬂh@mtemtmay further be provided

LeR (ﬂﬁﬁi@& Ir@plafa@:{bie of hl% fdgﬁ%é & ?eﬁ%.cgrgé?l %%%{HS cili ggu%lfe extended

t hat perforns storlng 0 orrn
"REa¥.art time, and providing power, thereby

facilitatifghe@bd, @dofditlod viRduS Ms of t%gghf) Ibgﬁog%org}_@ldmg

sterrs and net hods 0 present inven

V&x Fﬂ%@?f@é&?ﬁ B @PragFISer of éfi@‘fls’m@éereci hy theywagpminglydes: storing

Widkiaeofha dutdien BLHWEFSLSQBR R dtaritBn oL WasantRHE
ElG 1.is. a,func ongtio Iog(?l di agram of a st?undgﬁ)gldu}gpower

£ OPppting thedevice. Ray, &ctudn Boviding K 4 PRasatarm

odplaaeabit! pact tof the Idé:wdal ﬁeﬁlhdeﬁﬁntdﬁdﬂulé%at BérEdRMSl| bteﬂxé &F the indicia,
cts resen i nventi on; Is a

var.

5‘?’&%&%1‘ 8% ia?] fa"lg'@E BT %rabyofa%ﬂ&a%nw %@é@d warranty.

waveform of the- circuit portion 201 of FIG 2; 30

FIG 4 is a grap | i zed out put

vol t age . wavef or & b 1 Slgéﬁ-éﬁ% 203 of FIG

2. 4 FI G S§stethd muneatoasoﬁhmgm& inRatea Wl kidescHided With fference
| ect ronj c disabling

g)g%l ce{"fgl tv'%g{ ec?llnge "@{qgﬁ *REUHAEd apart

| ocation EKidns afunbmngbblocklai@anﬁoﬂalshm%hnafﬁs plibargi r

gap of Fi () 1§£ E‘wﬁx‘éﬁdn‘&f‘ﬂlé&t&a‘ﬁ‘m of an electronic dlsablmg device

according to various aspects of the present invention;

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

FIG. 4 is a graph 1llustrating a generalized output voltage ‘waveform of the
circuit portion 203 of FIG. 2; '
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5 FIG 7 is a graph illustrating the inpedance of air
gap GAPA of FIG 5 during tine periods of FIGs. 3 and
4; FIG 8 is a graph of voltage versus tine for the
device of FIG 2; FIG 9 is a graph of voltage versus
time for the device of FIG 2; FIG 10 is a graph of
time for the sequence of two output pulses of FIG 9;
10 FIG 11 is a functional block di agram of another

_electronic di sabling device according to various

aspects of sen nve tio 2 is a
f uncti onal I‘%%&E‘"&F&@ B‘Hﬁ?ﬁ’ &a@eﬂ%tmm one of
dhiesidotromigdisabiivg deeica @ﬁ'@ﬁtﬂlé&g‘ode@ EY aiid Dsffacalisdpar |deat@n B3R a
%Fe§ent invention; FIGs. 13-18 are timng diagrans
¥Ustrat i ng the voI tages across capacitors O, 15
C2, and CTFI@f6 ﬂhﬁateiﬂxcdirrgamngIansﬂeTQnEnorFl G 19 is a

tabl e i ndicat t ffecti.ve edance of
GAP2 dur ﬁﬁ% ’ftl %ér ﬁf‘ﬁ*ﬁ?]“z‘r‘%‘b&f’m ceofau gap G fégi 7 during
&k perids oNIAGs.td amdd; di agr am of an al ter native

F1e o 58l Rl bf hake YRGS 0 for i 0o A0
cont r ol | ef1G.Dlida gfapkbf{3oltdg; vershas ﬁ%ne ﬁﬁthesiemcsofﬂamanl C

di , nd
| agram OfFI(?qW{a?rld@'P e 2fgrlthg ano P]tltWO ol %ﬂszeg]ﬁ?ﬁg 9;

23B form a schend ram o Ot
CI r c uitr y FIGl ltlmfuuemnddﬂ@k diEg@m ﬁ.’apotﬁrtrcalecﬁd:ﬁb gdisabling device

?rgyu@ f. .ve circuit for the

CI rcwt 0 %ZQL}}%%CS%“%; ﬂﬁ@ 25 is a batter power
consunpt i &H5-t13h9 afunetiongbicey dperagrof yrinpREFeRBRC disabling
E&@L@%&\ﬁﬂ o%ﬁn&k?ﬁe?@%ﬁﬁegfe?e%?inb&% gevi ce, according

to vari ous aspect resent i nventi on,
t enpor ar i Fi0sd 1 54 are siming dizgrares lﬂmﬁabmfbenol(aeexﬁcmss ¢apacitors C1,

Car H8Ch ARG, B Muddy thid¥Eroepst ent i mmobi | i ze and/ or
|ncapac:|tate the target while an electric current from

the devi c&1G-49 &%@Plﬁg'dlqamgotb@ﬁch impedpage of (GAP] and GAP2
ewmmne,mteﬂoasefmqsrgnmc d| sabl i ng device 200 of FIG 2

i ncl udes S first and second energ
st or age cgﬁgg fé“’?g’gal élféramaqﬁané\mr%wegn@er&e@hpnof
circmh@oﬁznstfmatan@amrbf@m@rnte as SPST swi tches and serve
to sel ect conp ect. the t ene
capaci t or ?YC?&){&W Thatis Siasrem GP‘?milg‘}ellr?éanh%%ﬂ% nunber
of physi calG. aamChm&mdtagrapﬁrf@bWaJ supply 3201 EFIG. 12; _
connect i o to i ac itor.as
di scussed &t el‘dgandl:rjzégdﬁ’ %ﬁ‘@%‘%%‘éoﬁa %ﬂ&‘m%d’ff’?f’m“y
afthe deyie©fiFiGo izl nmanner such as spark gaps and/ or

"FIG. 24 is a schematic diagram of an alternative circuit for the circuit of FIG.

23B; and

FIG. 25 is a batter power consumption table.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

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

' invem:ion, 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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5 electronic swtches (e.g., transistors). Capacitor
204 is selectively connected by swwtch Si to a
voltage nultiplier 208 that is coupled to first and
second el ectrodes El and E2. El ectrodes may be fixed
or inplenented in darts as discussed above. Capacitors
204 and 210 are also coupled through a common '
conductor (circuit ground) to electrode E2. Trigger
216 (e.g., a smntch simlar to a gun trlgger) controls

onr 4 that co the timng and
% §% plg{; & fx er?,teé ﬁs %Pk% SY%E)%CS gﬁ%se c%\m% cc&:}?cﬁ g%wo energy
vstdrag gepayitars toedmms&eemi irctit eldmertik. Aﬂﬂn\h’ﬂ)e'pds@hyﬁad cdPpcitors in

R ok el ongfith e B2 to bRt EAPRS b odiiein. The

amiiclzs Bay be 1m;pianaﬁedom ammvenﬂumhiﬁn&e&chas svaiki papd @d/cat

o SR o OB B LS e e

coleltaaginhwtiplizd 208cthg de®urlsd @\lﬁrﬁt@hd Secind abeoﬁ-odqs [E@ and E2. Electrodes
CIEEB%Q I d or%.glg e}n%n%c? lntxﬁﬁg aerIgc{l above 0 ra[pﬁx‘dgbsgrm 8‘83 Eﬂ) gre also

Vour as I gh vo age d
Foupledithrongh hypmnmctonéwor@mmagxomd)nd» tleiodaE2d in FI G

5, a high ¢ gr[%é ﬁgg%aﬁ§w&ﬁ@1 ﬁ@nk&% er %cr)]nt{e ge:{\:avtitrc}?contoller

El and tar act pol nt
i ﬂ?&c%@mrﬁmﬂ& adclosee OESZMMGB $120§end 8D2act poi nt

E4. Skin caplatt Wik ¢ %% a&gés%ﬂgﬁ’gdlf%l 408 %5 g dﬁﬁ b%lglgeratlon of

i mpedance. Cont'act pol nt
Javiee0ashg &PGE@SIGPIS@G%%W@GUQ‘GdedW@achrCéSWCSclmmt anxions 201

4h¥03. 3 BRRdtionlp &R ﬁﬁ% 2(52h§aétﬂ5t€5 Qta%xbet"ﬁf gﬁ%pacltorsdzm and 210

resi st ance, typ| cal I_¥ ess -

(5Ber g EnE g simastiptervelotO-Bl. twrew oIS switgesontroller 214 closes
Apfiti Sl&blc@libl@éapﬁchlﬁr 20411636bnagd ARBIED08SEIE. Behdws Y Ba

In the gap to form an arc.

PA i o the air
%23%!3&? ms'@e%é% Bf GAPA drops from a near
infinite H&e&iﬁ&tﬁﬁhcﬂ@xt@hﬁﬁﬂfus&&éﬂn@f@%nih@ﬁldJF&dEdcgaxr gap
oduci n \WE]e circuit configuration as in
e bt o s ot b 1 e Sy e bgveen
Iek:strddeén aadtasdet t(ﬁlbetbohy E#h8kig f&@xﬁtﬁct pﬂNfd@J 4 18% (e. ﬁ near zero)

R o ol G pE o] e s G abpre. The

qglstpoalrpi &.o&amﬂlotsceprébhﬁ thetintelratiargertesstirce, ayificaliy 1ed8Sthan 1,000

T2 to T3 of FIG 4.
82apé0| tor}egel%%g{oirq)tgloﬁﬁe??? ?L?‘r%‘ﬁ and mai nt ai ns
the are aﬁmb@@@oﬁwmnﬁmvolmgsa@mthedﬂnb Eadsh GAPvhizes the air

' ' . ' | s
8 gt Sk ot Ui bl DdhaneSE QX0 A8 g init
agouns ta 3 npasfere ameuntasis FEN t7; prodwinpuing cihit edrﬁgﬁmucﬁﬁds in FIG. 6.
A A SR b EAL L By b B
derptipaapplidationeofthe Vimbit qutmst siguedt svmthb canhraliy@14 omnesivitch S1 and
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5 Switch controller 214 may be programmed to cl ose
swwtch S 1 for a predeterm ned period of tine and
then to close switch S2 for a predeterm ned period of
time. During interval T3 to T4, power supply 202 is
di sabled to maintain a factory preset pul se repetition
rate. As illustrated in the timng diagranms of FIGs. 9

~and 10, this factory preset pulse repetition rate

defines the overaII TOto T4 tlma interval and its 10
di .
oGl LR il ahelBE o o o o ag WERE SORiagh s longer
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S2 causes m croprocessor 1224 to assert an act
g"i“@ﬁgh Fesistor ﬁ.ﬂg hIhe second voltage output of high voltage power supply 1202 is also

connected to GAP2, a 3,000 volt spark gap.
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vol t age power supply 1202. In response, power supply
1202 initiates current flow Il charging capacitors
1204 and 1218 and current flow 12 chargi ng capacitor
1210. This capacitor charging tine interval will now
be further described with reference to the voltage
versus tinme graphs of FIGs. 13 through 18. 10 During
the interval TOto Ti capacitors 1204 (d), 1210 (C2),
and 1218 (C3) charge froma zero voltage up to about

2,000 volt re uts from hi gh voltage

power supp?ﬁ)f Q %3%8 b&é’g GABCvElY i {ERPSWith hg pRmary and
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prior to time T2 because spark gap GAP2 is open. During the time interval T2 to T3, the
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i nvention, capacitor C 1 may provide about 0.14

m cr of arads and di scharge during a tine interval T1
to 72 of about 1.5 mcroseconds. Capacitors C2 and C3
may each provide about 0.02 m crofarads and di scharge
during a tine interval 72 to T3 of about 50

m croseconds. 10 I n other inplenentations, other _
durations are used for the duration of interval Ti to
T2. This duration nay be in the range fromabout 1.5
to,.about 0.5 mc I n ot her jnplenentations,
PR B4t ST G B4 Cothera1e (i s PRSI diFbes rough
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1222. M clidphigixdesp erats elsctenic disghlingfieviges a3 dispussed above

mmdgmmtpager@m & llistusbeOWitl teferérR6 AEK. 9 and 10. In
1222. Feedback si gnal

ndi tion C .
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interval to acco pul’se’ repe
fem 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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The FIG 19 table entitled "Gap On/ O f Ti m ng"
represents a sinplified sunmary of the configuration
of GAP 1 and GAP2 during the four rel evant operating
time intervals. The configuration "off' represents
t he hi gh i npedance, non-ionized spark gap state 10
while the configuration "on" represents the ionized
state where the spark gap breakdown voltage has been
reached. In an alternate device inplenentation, the :
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15 pulses per second and 1.76 joules per pulse, the M26 stun gun requires about 35 watts of
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pul se from about 0.16 joul es of energy stored on these
capacitors. Wth a pulse repetition rate of about 15
pul ses per second, these two capacitors consune
battery power of about 2.4 watts at the capacitors
and roughly 3.5 to 4 watts at the battery. As a
result, the battery may 10 be a single AA size
battery. This electronic disabling device achieves a
90% reduction in power consunptl on conpared to the
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arnmed, the forward facing lowintensity twin white LED
flashlight nmay draw about 63 mllianps. If the safety
switch is arned and the trigger switch S2 is pulled,
the device will 10 draw from about 3 to about 4 anps.
Therefore, the mnimumto maxi mumcurrent drain wll
vary in a ratio of about 1,000,000 to 1. To further
conplicate matters, the capacity of lithiumbatteries
packaged in the system battery nodule may vary
greatly o [ r AL - 20C
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war nest to 'dest operati ng fenperature rangé and
ﬂﬂshhghth@addlm/éfsﬂem@ta discussed phose. Dhetredd tignediagk may draw about 3.5

EH&GM}%% N$s th(ps%ttnﬁ Xfejcy' sWRclY 81 is Gindd! fﬂg}l@\p Qbfvard Q&gmggglio%%sor

battery capaclty assessment yst em accor

e tsclosk ay deapsabent 4 midliggns s Ew@ahlq%@qltlf b sgfety awmh;s armed, the

ﬁﬁ%@é‘t %l@ﬁ{o} ﬁlﬁy dﬁ@%&ﬁttﬂl nRsR %eﬂaﬁﬂ@ el Y tdle safety w1tch is
nmeasur enen critical batter aranmeters un

gimedethe forward &aygém ingqnsigy twinswhite LEIR Heshlight mpay draw about ¢ 63

efiifihinbd. AP safet SRfRchTE Al 85l RSB kwhaPEE istlelled the device will
parameters are stored electronjcally as a table (e

boyt 3igabout drampp. clhepefyre;the mipirapra dq m@ﬁm@m cuent drain will

Q&Qjﬁ/Q}aﬁI)bf@,o{ﬁqmwodﬁ,vll ce included with each battery
nodul e. %B‘Ql" illustrated in FIGs. 21 and 22,
appropr i at 1o ‘é‘xfni‘ﬂhé‘i‘tf matters, dhercapacty oflifammebatteries packaged in the

aysedhpwua@mare ma§ v@.@rgmﬂy Gaérﬂle\/ﬂp&lﬁhﬁé'l&nb&bthﬁmn e. At-20°C, the
actr0|call%stog wthecﬁgg 25 nodul e 2200to

o oo deing asin A5 Soogad ichagexclis) A¢ SHBS. e futery

aibadll ¥ may belivepdbbey350 smem hexsaz&,@ cydlésh i nt fernal ;

el ectroni no -vo;at ne ry e refrerre to

The’hr ot Erots B Ylmtdokiy ot SRR g ap s riige o the

dopssianthedighest yattepddthie hnihmsdl&h&ynﬁﬂmeﬂomabm B,‘D’Ow 0Dito 1.

t he dat a ta.ch=s for.the bat

by oper at iAn'é" K SeREEY, ec??}lfl%n éségloqccor%ma gvaélé’usa?pec% e .
prbant inzehtive mgépmﬂwrresmmlg bateas():apmntga bakied gn {dberalpay measyrements
TN e
Weese mearured bettaty eapecitymgemicteesdire steredelectioatallyers a table (e.g., columns
SRhER Qﬁflgeis Yo ad J%%ubﬁﬁ@ Gorl- *Jl&lﬁé ﬁléﬁlﬁx‘} dkﬁcé:lhﬁ?xd&ﬁwth-@a& battery

batter rarn parane ers or eac syste eature were
awdelal (Bl d2aAsiluptzates] in FEGH. 2 hand 221 apprdpriate detd interfacqcontacts

‘éﬂblé%e tfdrobfoclisSrit0 BSRmiAH: bﬁ%ﬁe?gorﬁ&llg Igfta)red in the battery
sible operating condition eat ur

h*p P%OO tp predigkremaining ¢RRacity qfé@ﬂhaﬁ@rd (2292 jpad 2040 eThylbewy
aioume 250 WitRLESENY&HoRY néh- mm%eﬁl&y?% be rdtetredto mkgémgual

he current rcle\gwredto keep the cl 0 alive for out
QaWﬁd\mggzmerﬂ%’ S sV ag1the systerg batiesympduley t he
m Cr Opr 0Ca%s@ta reaﬁe‘edftewﬁfr@t e 185 tRfs Edrmah&l}hoame were

e | aser target desi gnat or 5 for one second are
F

Horted Bh?l@aahegﬂ@@baﬁ%%dlfaamgedeéwe t; sglectagd teppgrafuges avhile,

pAbtding e Haakrd géryorﬂla@e@nd ToBEB¥itY ﬁ@a&&eﬁ@&ﬁt@f&n&ﬁﬁl gun in
the firin is represented by nunmbers jn RAH. of

battery %Pareﬁ HRE At FaRaGity ﬁnFaéuramgﬁltﬁaFr@ calsrésd apd; prgepized
it & &bular 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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To enabl e operation at all desired tenperatures, while
keeping track of battery drain and remaining battery
capacity, the total available battery capacity at each
increnental 10 tenperature was neasured. The battery
capacity in pAH at 25C (anbient) was programred into
the table to represent a nornalized one hundred
percent battery capacity value. The battery table
drai n nunbers at other tenperatures were adjusted to

a8 AR Bell of e schsfiBhoos 6 MHAMLEF oBEEARS, 1y
tsxample,the Wpacﬂurmreamedm@em@ qm&sahvead represexbeak tyda muadber in pAH

ﬁﬁa{{%&é{lg fb @u&%&%ﬁﬁﬂeﬁ@f?&p gﬂ%e%lﬁl%ﬁ%%ﬁx 1 %’he battery drain to

ROWET Wrohamioreprecesson therfow dmnipd 9a8fnbght,tdné ﬂtedweetarget designator

%ﬁ%%ﬁ%@%&séﬂ%bﬁ%cﬁbﬁfegus e‘gﬁﬁ er Yy C a aci %Re?y drain
LRSS v the gua in the g made s repeespried bygﬂ)umbsmuupnléﬁ@ﬁbaﬁery

ngy}quye%rtyﬁgrhes er &?gl ssaf ety sel ector remains
in the "arned" p03|t|on about every twenty-four

hours i f t¥Rensble epsyativniaal desiredtermpersuten hile kexinigdraledf battery

[edih hrld¥BmaiftBF B G %ttﬁé Wt m%ﬁ Uat‘@ﬁr &55&@% ek incremental
caI cul at ed by dIVI d| ng this nunb T

pReEAiyre wapmeaspsed. Thcbatferyicaraciy Wst 2t5Ff$ @n&eqn@em programmed
iath HRIbICBREEEEM aBARIREd Ghe haRtiréd beARnthathd, cgfae&; lue. The
I.nf or flon Display (.CID) for two seconds each tine

RteTy mumbegs At gther temperaiurgs wengediustpd torpgerdngte withghe 25°C

dexli (612 18@8d péicdn®batidre ChphéitydRmibBe FEPE@npe? fince tRedtotal battery
Eﬁ&ure 2 | [lustrates the electronic circuit | ocated

S C g TS ayored g apPrQydgpte 35%of he jbarary eapacityiah23°fethe pAH
Ehﬂ)erQEt-saf’hBamé maltigii@yans.33.he renovabl e battery

nodul e sists qQf two .s |esco 3-volt, CR123
O Oh o oo i e Soch R B Py o isusilé giScoiigq plage (ot shown
ThEIG 2fNiphst by the mBeroprgced ey iCleepayckickieedibager cepatief THs number

AL LA TID S0 SN 3 S B

ahred'a@@edl pesitions vnd mbat evelnetweatyrfotr teuss2fithes yuféte salector remains in the

" 1 n b

80 W60 S baRal LT Yo R Rl 8 SRR 5ol Y b

by (ﬂhed@t@@amra Ranatitys |Tihn deppicepiisplays thipekent df batteny tapadity remaining

SR8 i A B BEORE) (A pIE LG AR sl T
ity of a battery energized power 13 supply for a

stun gun, h feQistdd¥ien Wi%llé\@@ﬁysﬁ@e {3@6’ | detega laythlg ?nodel X26.

appl i ed to any battery power ed ectronic
whi ch i nclfignes Zalmﬁe%ﬁlﬁsbe%@mcmsﬁmataéln@énheaﬁérbe@ry

Yiodeie, a8 ﬂﬁ@&é@&rlﬁ the FIGPDQBhHEP Hiafias, the 'r&llév%]e ba&tER fcdule

-and, PDA's. Each of these categories of electronicC

gensistsed twa seggfromnseipdshyglt CR krihiverbatieries and s nongelatile memory
APREATHE HordBHRER MUARKEIRRE had R el Bigh mdﬁm%l@@ Rk TRy

different |evel of battery power. For exa

BiitshEonane 8K R 9f daetieragss AsthewminiRl(s. dh 2?e| ifelepieiotl and
BESBTterf20¢ 1SdtWath HIRKIHR988m nfidrbpiBC88&)r att ﬁa&@y%daareq&&%‘sﬁghed bya
?I ock oj% 4] r%; 8 wer. on, st andby/ recei ve node; (3)
PELERk R BhPORESH 2akpe et sepxbins Tordata tranwmission AURPRHg
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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the received audio input signal; (4) transmt node
generating an RF power output of about 600
milliwatts; (5) ring signal activated in response to
an incomng call; and (6) backlight on. 10 To

i npl enment the present invention in a cell phone
enbodi nent, a battery nodul e anal ogous to that
illustrated in the FIG 22 electrical schematic

di agram woul d be provided. That nodul e would include

g‘g’gﬁ’ grg% a%/ et%} g'irfla iy h‘éeefe%'ﬂ' ‘?i [j‘fgﬂ%hﬁ'lt ?}%EF E'%‘t teian)?liattery powered
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PR LS80 A By g il
eyoeidad.i That madye wewlﬁmchﬁw@empmtor@miewafr ghchipg theelementhe
dssig*mtesepfefaeﬁcehmﬁsbr u(14ﬁ RS, d’ﬁr&clgﬁﬁq B‘)QQ&,@pﬁj; Fegéivéénﬁ%m a
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Bonk S bpre Q3SR E:Mﬂhérﬂfé Bkda8But dnf }hsﬁﬁy %mer at power up or
on/ nodem of f nmdes; optical drives such DVD o

EreTReREd? £ 9%-8%5?9&%%5“ i bafiery B BBt aiRAgavi e batiery
ejotiule ad thélpdrvems oSisedicapseitiVD or CD ROM drives operating

in the regord or wit .aptop_audio

system g@ﬂ’?‘ﬁ%w 33"(}’8%5 Pﬁﬁﬁm‘éﬁ%ppgg tigp ghibe hattery capacity
opeitaiof the prdsént tiventidh tadthkr applidhipdds sﬁdh@ﬁl alaptob RoBp@ét vitfich

Er D SRt e BRrite AfGrm Rk P bae Saibppicn Todes: )
€BH$>mﬂplI meatngdlea Siasibyl power t:dmse@m deBIKQ)JOBIU loﬁeﬁatﬁlfg in a normal

0 r.atJ, eI eman tter ca ac .
{‘a{tpﬁlséh%e quanti {‘?&g mode with

dxeﬂnﬁxérdem inathd T offy mm&om(‘ﬂ rcﬁ’lb'pmt' ad Il:@) scma:gatso m’l.t&e "on" fully
o ot SO0 t ot , o
S0 LR Uik e LG e o
BXPr cetseryaticiaroafigueationd(6) mtpdemmv’mwnmfﬁmod:hs;r@) dptical drives such

, f
D e Ll LT T T
1 FAROM diives opergtingiin the mondrw writrathodsa antdd(P)y laptoplaiidéo SyBieik)
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packaged for shipnment by the factory. 10 Whenever the
battery nodule is renoved fromthe X26 system and

repl aced one or nore seconds later, the X26 system
will inplement an initialization procedure. During
that procedure, the 2-digit LED Central Information
Display (CID), sequentially reads out a series of
2-digit nunbers which represent the foll owi ng data:

(1) The first 3 sets of 2- digit nunbers represent the
warranty e rgra%thon date.i.n th fo t YY/NFM DD, (2)
The 15 cur § fmp empining fAvesisvarmenty aypyell as
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ugers ms%ﬂme.emmupm@te@@mmW (2) The
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battery modul e, i nseérf nnec
§’2-’B§ (@eepRVe At areTaRroseAist blébhnkmMmber)gws(@t The

tsbmmww'gﬁgengWM| te, follows the downl oad X26
system war, an 30 extension instructions, and pays

for the d MW RER AN R Feded b sp@mr@leu%yme:vleéhetmtemet or by
@arcHase ofd feﬁlﬁtfbﬁieht\dﬁ&&y riddgleS YEE RIS %@t‘éﬁﬁﬁ@lﬂdeg ELUR cﬁﬁ i¥Erface

ext.ended b ur.ch S|n from the ctory a _ specia
Sl Aoy SRR e 9% ohhe SR o

meqpxadlefd)r bﬂteryl’lﬁcmmbgj.’la Mht USBWRGRMVALY caXR hse® Wittali® X26
X26 Ccro ssor.. _The rranty 15

n

Yl i oS R AGER R 8 of QSR oot cxgativle with

sack RInokrdtinside ﬂlexmyatehemttérjr niobi@le XABingS SIB% BSB\A%tEﬂf@B nédule
not explre transferred to

glb?(glggﬁg'aﬂ ¥ &0 o gcgeedstg Fﬁ 6%@?‘@%5%{;}?1 811)8 §SPoyer via jack JP1 to

\Heer X24rsystene X Whilathe NSBdatbﬁ’adBys idnRalparsedrd dotvalopd S8HEINEEm the

ded b at t du] e ce the

B&k g%sy?‘? lt\/\cg%( Erlgon VU BXPIC p| r a ?’%’ %e d B’été’rﬁh%'%PgP%”ﬁwm

\th thie X26 kmcrbiﬁﬁcewps $ystem. t'Ihalpdate:me DA, Sh used rleinoves the X26

AT n_ini ti o

i o R0 B S0 L gt

demputer)goes @Lﬂ@ Wi flasee.nom mbs:wﬁ)l}owsakds dmaﬂm Xmsdyétaﬁ warranty

Gﬁgnsﬁﬁu&'i 9 r warr ant of I

a single Xézﬂ g?/%& Igd ?fog ?Etdg%pggtgn s WRFPUHPS P'é:ﬁeg S%S

for nulti gilternairstyethe s¥stam g’hltrarmsecanetw be edertded bxpw@rithsing from

the factory a specially programmed battery module having the software and data required to

reprogram the warranty expiration data stored in the X26 microprocessor. The warranty

15




10 medple

15

20

25

30

warranty for X26 systens used by an entire police
departnent. If the warranty extension 10 nodul e
contains only one warranty extension, the X26
m croprocessor wll reset the warranty update data in
the nodule to zero. The nodul e can function either
before or after the warranty extension operation as a
standard battery nodule. An X26 system may be
programmed to accept one warranty extension, for

r. NS t] that th
SR ol B M B R0 L8 ol S s 576
sHteRhwatyaaty peridd hasomof yeg expired, dhe detar transfiesredetottier 162 6omicroprocessor

. i ' [ I L]
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et BB Sotle, p Sl St e s FIE 22 slerioat
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For an even broader application of the warranty
extension feature of the 10 present invention, that
feature could be provided to extend the warranty of
ot her devi ces such as desktop computer systens,
conmputer nonitors or even an autonobile. For such
applications, either the OEM manufacturer or a retai
vendor could supply to the custoner's desktop
conmputer, nonitor or autonobile with appropriate

warranty extensi on data in .exchange for an
RESH8 BTty Frgnsiod dugetffom (8 PR opreBiey Hatgm o by gens of data
wapptiedhyetHe QEMimadufachmert svebkiteect i nterface with the
cust oner’ r.oduct by. nmeaps._of .an inf ed data .. .
comuni cat%iogﬁle%‘c?ﬂc,de%ﬁef ugﬁﬁnag Tgehares e’%%%“ﬂ%%‘%?r PypRlies spgh as is
#hre chdefeithic8D phatet and videochracedepy bitierpdepietion b&@hisdéss frequently than
r..ot.0C h Bl uet.qat h . any ot her ns of
e B AU O o e B bt R e ppoutes.
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nodul e w ' [ & 1 ed .1 nt,
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TP e e SO RO thyBned k) B9t bR RORK: e G
)iy e 20gystem gead therbiytes i theebatthry madsle ridmadry prograixi2€ction and
E] % rop r' oégglé g%@ %?%ﬁ%”% (i)nr?éﬁg ?@? %%sﬁeg; ﬁ%vbl{a%% Bl%mgnory'
si gnal f r Gie X386 syntase enpralse eseive profa®, upddtys thrgugthe UKy Mterface
tloli§ss by &ﬁxﬁe&ﬁg e RB Rbditéthh cmﬁg&ex_btg ﬁgwrigﬁﬁh@ﬁév‘y rogram to a

t m Cropro PUgt

encoded. To enabl e the HVA, cessor
servplatileanenmay prevised witn the SB module. The USB module is next inserted into

the X26 system battery receptacle. The X26 system will recognize the USB module as -
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10 with an anplitude of fromabout 2.5 to about 6
volts and a duty cycle of about 50% The D6 series
di ode within the HVA power supply "rectifies" the

"ENABLE signal and uses it to charge up capacitor Cs.

The vol tage across capacitor C6 is used to run pul se
width nodulation (PW) controller U in the HVA If

t he ENABLE signal goes | ow for nore than about one
m|lisecond, several 15 functions operate to turn the

Bidgps o 35 Bl Hol b B0 BRipaEH R a5 feguence o
dasesibera bph@m}met:mntvuﬁlriﬂﬁsfysteﬂih@rogrmmm®1atHaﬁery lz:lioldule
ovel ot ¢ TREHigh OoRBO Sl VR fhrigGly tpuifiied Bl 23 ana

@mgmzlee\m@ﬂtmtnf FhouisS 0090 Rioreand i pf frdni audues E%Biﬂ volts. To

?‘g’g%:%%ne c%%?l ??ozr a&t e%ggg%%%d ki .ﬁ%;TD%; cré%ggat?ffxz‘s

At eovit\ativete o fayactivated 41 the glicroprecsssot malfiRgticdsar gieks up, the

TADGHE n ﬁgmtﬂée ﬁ@xﬁgm@&?&&ﬂq Qi’)ﬁb th%g{@(ﬁ&%?%gop | naB( or 24))
a‘éﬁll?e\?%F%?"‘ emededo0 vol t out put pul ses. Every tine the

ENABLE si gnadnaglogs H\Q’Y"fthecrﬁﬁﬁfﬁh;cgsrsor% ﬂgpn&k&@(ﬁ%& gr?ﬂ.t ¢ yave

maki ng sure the PWM can stay

Jebanguplituds ofifromaboutad. 5a'i°ta§°‘§lﬁali°§$ mg a@st}'avgdp of amysqo/s MEhe D6

s ' e eg it to
e O oty s T ol S

EHIRRROERMBL e Veltagh AprossegpAciten s gsediteuamalse wadth
foaulaiNARPRN) @atblier Usd thhervpul sed at a frequency of
about 500 I.gr.znﬁ F}%ﬁ?‘ vate the H\/A I f the ENABLE si gnal
sticks at r‘%gl stega) qoes gt fog mere thapploqy erenillisecand) several
ﬁhﬂﬁoﬂﬂ @psrate 3¢ mﬁﬂhﬂﬂwm&)ndﬁﬂér\éﬂ’f heboltapSacr&2fc tof Wetwill drop

ul eSp The configurati the X system
G SR SRV ki B JopEs i PP OB VA & Rrp gff. Tho s o te

&ﬂl é'RUN'f tpiromust b¢ steesa ﬂafestfldﬂl Bvely Thevolapsierd) avBat ﬁﬁ‘ ﬂ']presents a
L
oS B 5 8 580 2 aFL B o

:

oo, cangeitor Syl dlsclp:gesamd mmhbbqnuwérlaﬁ&&baxphﬁlm%nd

180" S ASTREA RNl BBl bich! debis SR el bR b e
ehezge leNebore68 Bites abaye Biout aas helts, the Bﬁmmdslﬁmddvhﬁ- Siﬂﬁjﬁng)delwery
b0sediobfvek gﬁ%ut:ﬂuﬁéy E &y%e%ﬁeoéN@%% si goes l(]; rc§pagﬁar C8is

Output vvav e'ratios o
makifiersaieileps WMMcban bay Y9ud akthg ENAMIEts@elsgoembﬂ&Eigh and

itfﬂm%l)g%rrg% own angﬁlgl r %’@sﬁ g‘?ﬁ%’ﬁ%%ﬁ%ﬁ“fﬂwﬁ bt about 1

pilisgondehe S WM cenisilererill e slvg dowme primary wi ndings of
spark coi Irht Erﬁgé‘bfdmLﬁﬁQél te&l-ﬁ?e}ne s QPR Bt Gnd ]%\I%EE Signal

The secondar vol t age on coi | transtorner
TR b prised 2t 2 frgquepcy.pf about Wﬂ%lmcevatedheﬂHwA\l [If the ENABLE signal

SRS Q% td? 1031 Ghe/ PG bl
%ﬁ@ [ g&h@bet ween t he tM’”SStS%‘S?‘q% ct r odge}gpt%grthggagﬁr.y of the
PP@Ht RUSSS- i r gap, the smaller the out put

vol t age b&'h@édi\ﬁgﬁ@uo%wﬂﬂﬁ)@ﬂ?&&ﬁ BigR YSIREL odtFlt UrBd! Spilents 2

to E2 breaks down, effective In
key dls%nctmn%etween the ng system and convenhonrglppno% 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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10 the output voltage level. The voltage induced in
the secondary current path by the discharge of C
through GAP1 and T2 sets up a voltage across C2, GAPZ2,
El to E2, GAP3, C3 and . \Wen the cunulative

vol tage across the air gaps (GAP2, El to E2, and GAPS)
is high enough to cause themto break down, current
will start flowing in the circuit, from C2 through
GAPZ 15 t hrough the out put el ectrodes El to EZ2,

to i ounge\lﬁ%%u%%%ﬁo P’#ql ri v‘?tﬁg’;’f%%ﬂéﬁﬁqﬁﬂd? D@%?*F ht

chmmoeighto@Riamad tomfferem avirglirtgs of 230¢ (T Hennodisy the smpuﬁwdeform

e o SR TR 5 cBonfily i o 8 o ol i n 041,

GAde, @id GiiX3 tbemmﬁguxsd mamm witllmbwaye breakidbwnviahdl firecfirstbWhen

S A T O YL Y 52 e 0

§72) fipm pipp tq pin®. Therscondary voliagown spask mlmanxﬁofmerﬂé\f&nslﬁns 1to

e R8s 3 10 8P pooxfmRE 58 000", Behciil O el iy
§etwegn the tvmmmt elgctrodpseE D @d &2. ﬁhewﬂeﬂmemd g3 Hwrsgellafthe output
%lta%@ gef% thém@@‘ﬁ@ro?ssmﬁﬂﬁﬁtem 81 10 %?2 el + | ds{f?%?glg clamping

Since the hi gh vol tage “out put COI
ithe omtpat voiageleyrdi sts of two separate secondary

wi ndi ngs tﬂatvolqgea{decea e eécbe{a%qp&'n@ﬁt Iptﬁl i &ﬁf(c‘ﬁnggg 886

on E1 foll owed 25 positive %
VBl Gl pad T2 S%tﬁep ﬁ&%ltegwquag’é, B &E2, AR 3 CB lard C1.

&ViRS ieQtlBulativd¥oltagetactdls BE h]FEip\é (@W‘Eﬁ t9E9, %@ GMP3) isHPh enough

exceed, about 25,000 volts peak voltage

st todrepk dlo °1§0‘ﬂl|bﬁt9ﬂ Gawatn hepiruiiafrem CR thraugh GAP2,
Eﬁom lithe duﬁﬁ@éle@‘aaébtmﬁ@ E9 QQrouQJ &Ap3, lahd thiddgh @Y streS Qith C1

ad ut ed o | e secondary winding as is
Bt S iy 1558 4 G Givhag o bl i itoneh AT IgPRZR.the output
eﬁkmdasmammmntrbﬁsmoame@evd mlplervsﬂ?t |Agﬁ,r<zstéili‘,%mE2 el stored in
Q e.fLom one 0 ect r ode )
PR SP35 63 S et o5 Ebbis Fesmevist s oassti T ithpot b
B¢ @00aintain|thesoutyBt naltagoac?dss fh@@utpﬁd Wxnﬁﬂgsﬂﬂ'ﬁmlq:;&m tt? pin 2, and from
t agr ss than. hal f the  size,
BRBblsR. ARl o 6 SRR i ool pogn o » Bosiive
diggction meldmilbngn titpdeting Hie chargport C2 andri3ndthe tlﬂ;c@itglwf @1 is known as
ln to 0 5,000
%I %Igg ces %Eﬁa?n%g re %?H%é%égisggg%ﬁ/% th?@“?% m tggon ipg‘ffe'

t hat t he inse ﬂmﬂnghmomgwnmumﬂdﬂ a llpstaRa is FEG.@codsists of two

Al Mol LS SR e gy H st
Restivs@plritytspark Vglmge weBRdhe peﬂeftdtagﬁ mepswrodfrom elithar efectde E1 or
23 1 AR 2P wesR gm&ggi RIERB by z§ %963\%9? yof @9@&5 vatage

fromthe prinar prov
Wé%qwﬁuasrﬁﬁsmwet WEPIF peputqrminglslopd &2 e‘slsmach apout 50, 000 volts. If

{13 @hfpﬁ@éohﬂ?‘jﬁ& @ﬁl@e@ gnﬂ' BSinY0 E&é&&%&ﬂ? 864 b cadd witt g)nor art

hence vvhere Syst eém power supply is operatin

Firee gng apd i Oﬁwr s@qumwﬁgofsleq:s&sm dnvertiansthe magiyaiokvaliegpfzdm one
ﬁ'futléli:@ﬁ'odé)(Ef BB T FERREQ SRRy W&y G@%ﬁtﬁ w&ﬁ@re%ht %U&t 50,000

se . repetition rate. The system pufse rate

g‘gﬁt SECe 2470 voltoutrut can exiablishancspacresn e gany less tharmalf the size of a

gap that can establish an arc with a 50,000 volt, reducing the peak output terminal to ground
voltage by 50% from about 50,000 volts to about 25,000 volts reduces by more than a 2 to 1
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10 varying pulse rate by having the mcrocontroller
stop toggling the ENABLE signal for short tine
periods, thereby hol ding back the pulse rate to reach
a preset, lower value. The preset values nay be
changed based on the length of the pulse train. For
exanple, in a police nodel, the system nay be
preprogranmed such that a single trigger pull wll
produce a 5- second |ong power supply activation

' . the first 2.secaon f that.  5-second
8 il e ol B S B o v 0 B S By g i
colageohtpptpulses. Bhisappresvets pusigaificamn safety @nkAntéthent fr a BaldEE8 stun
Eﬁﬁ“éﬁﬁgnd (PPS), while for the last 3 seconds of the .
-second period, the pulse rate could be programred
to be redfefuriimnebiodbe AIE. PP&d 24fschehmtiofiagraing)a feedback signal

RO pTRc Radl fe IOA oL BRFloc ShReier s defi,an

FieFgPragatied torindireg iy determinedheseiitagegingpaeitorlG1, BRREhdn6¢ whe the X26

| i gger. i s.hel. . The X26 .system 20. ..
S Byt Upltih OBlan St £ B Bing MG B NrE e gnat i
dpgdrby tharrpicioprosessordp eantro] the outputpulseepétitpurate.i ons such

as, for e : P 2:5 seconds . ..
12 PPS, gﬂg%geénoﬁ’é% r%%ﬁ@é@é‘,“%‘;"é‘ tgfg"fﬁtes?‘eﬂg% Agemtantgra time-
pEZIng pylse rpte by davingithe migrodontepiir stop Hgphingstbe ENABLE sighal for short

- ggﬁgeric;d&'tﬂe?eb%%m%abk Bie dulkr2ee to Je%élgg’?rg%g RS valud ’FhFéSpreset

uch alternative pul se repetition

&IPS 05 chanaed kased an thelengihpi thelpules teein. oy iekdnapie, ireg milion
Gost L 2 o Lpag oy araub RUAE (R A SR B VAL F >

desirable. In ad | oweri ng

PEATLIOnEROWEE FUPDLY SFRYatier ParigAn Forghe finssd waends af thatrSyseboneriod,
dreanicioprogsdor fay Ye HrdBRARGR td\@niB! ﬂ%acﬁ%@fn}ﬂsg rQ{étt&{lbomZ%
T9. &% | ai n h%% operation of the X26 systemil|ustrate
PISEE PELseconq | )’i‘ﬂ“ ?fetge last 8 spqonds ¢fghenyrscend negod s natlso tate
tédd béplogranmerdiode véddesd tb Biout 19TPS. OF 1he WhpdistorcohtitiRs to hold the

YIQ$S a Igustr ted in Fl 6. In a first period
st dodntiterhe > second peror e dapseis e Y2 owommay i aragepmed to
bntiowredischasging atr 1 StHPSefer @gmras ?wm@éggea htla dghs. ’pﬁeeﬁi@s@d ! Woim

r a . In_.a 5.secaon eriod from

%%(% %gﬁlﬂ?‘te@% rg%s St oé’ﬁogeaacﬂﬁf“"égl 4@%@%@%@35@6 a
eanfigemtions kuch ag or exiveplpr i mary wi ndi ng of the high

vol tage spark trangf . 72 Whi uses the
secondary voltage% 5%§§§§ El to?€§§§to i ncrease
rapidly. At a cert dtsegmidnt - t helhPP$) out put vol t age
caused by the di sclg_egsg]gng; c th{)qtﬂ,gg the primry
transformer winding w T cause vol'tage breakdown

across GAP2, acrosé-12|seqopdss2, andll BRPS,0ss GAP3. Thi s

vol tage breakdown 13 13seconds: 0.1 PPS,
13-18 seconds : 10 PPS,
18-19 seconds : 0.1 PPS,
18-23 seconds : 9 PPS.

Such alternative pulse repetition rate configurations could be appliedto 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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10 conpl etes the secondary circuit current path,
allowi ng output current to flow During the Ti to T2
time interval, capacitor Cl is still passing current
through the primary wi nding of the spark transforner
T2. As d is discharging, it drives a charging current
into both C2 and C3. In a third period fromT2 to T3,
capaci tor - d is now nostly discharged. The | oad :
current is belng supplied by C2 and C3. The nmgnitude

of the out ent i T2 t9q T3 ti. 5 .
i nt erval V\/I'Pq efo Tite m%(g)r\l/\fé{@? #gﬁsjfsﬁ’g“ lﬂ‘ﬂ%ﬁtﬁﬁi’%ﬁé' 21-24 in more
defeipibe aeratiopty o SduGETA ban  beividiciohanaliobing Clim perods s

. h '
A7, AL BT RP i  Epl  hfn
dy gnd, twe anthirge powdmpphenmgm bealelown vplidge thrpb.ﬁd’gap GAPINTh a
tséc'gﬁd %&foﬁ rf%ﬂl TlTl% "It20 ?1 hd¥8Wit ﬁﬁ%}& 3511@ #? %o ?agy ad%lm'egvgrough

appro riate conponén ar ama er adj
theeprignacy wiading nﬁ@e high rvehagg spsaek ﬁmfurmtré[‘Zt\dngstaum tjeaedondary

oidel Gact REET @?ﬁﬂ:@&e -Ir;?cfly F QUOLL LR pothl! gle%nogh output yoltage
WICTODTOCGSSOT asure he tine reqalré erdfg
sauspdiy the disehseag ofieV Efrenghthsmrioury transfogrmer vvﬁhrbngm}li qamsg voltage
BHbERHWLSRRES GAPA abfBleE1B o ] g%&%ﬁf%mﬂﬂ ‘itgge down

n1croprocessor rlng t e 1 n
£oraPlateE the sregrdsEs Gircu Furfent pagh eHewing qutpus @uﬂmm(tm dDurmg the T1

ROYEfme SRRl YoapeftorRC 18 SRIOSh S bhirte Et%{oe%}ﬁnﬁbb&}{sy Wiling of the

preset gylse rep etition rate. Because
ek SR 4s§11 ip disthenging.  duesiagbireiog evrepmhin¥ebottoC and C3.

Wﬂm@b&d@ﬁfdr@m td 1% cé‘p)iﬁfo?@l Mo%ﬁmgs% HRPEkdel] ?Pe foﬁ'& &urrent is

gl remain constant in dependent of atter

TPPhssi By (ot Grie e mpghitnds ofdhasoutms perren “to T3 time
Hite70 M0 BEMmEEN lowerthdnQhd ﬁﬁ’chﬂﬂélﬁ?onftﬁxt Quritdt Pﬁ@@e@ Gy the dlscharge of

L,ows .t he ul.se r e software controll ed
?éé'%f OGPk SRSt T s&smﬂP@l 1o 13 cirpet ppyt S nterval. The
ﬂum«ngofduaggmﬂmmﬂpMumﬂ maphituda butbweeﬁleﬂt HfipdinGeileRall TR to T3

b
Lok Bty RS 0 AL e i
hms@faesnonm fragm thpctdr@t stﬂjdce dmmng theatthheOieriof TO thréuph TR the €

rst t hat t he st.em can
var §P ?%gﬁg%fe%skel}efl a ee cfut"a?g)yg“ igX ﬁdmﬁle?é%%?gﬁw%mﬁgﬁ Pput
owes: dihie depirey phles reﬁ@uamraemmlreeprogamuiee into the ﬁn@f)pr&b@skbt'

cond of
Biiff e T PPuRE BhaE e o BN orky S Re] o £ pover
supplytfor proiod raquireds to achirye thegokeseteruilse oepaﬂltmntratél Becai@thd or
RO rocksHEE Ulhning R ad BRI HOF LRSIl QaAROHE b BES LI
about 5 seconds. T ment at'i ons | g&
Fepeigion zﬂﬁwslh@ngsom mé@sndem efbatigrpéitage aq@scnc@anmponem
PR INELED, TrE bAoA AR fe AR bl e
PUsfURLe &0 be Softwvateentrelipd formestdiffarentystoingprrequincamts.y _
hi gher thage#ftg IU% ordn] S w%&?gx&%gé%ﬂelﬁi gjﬂowed
eaks down. an

the time interval ore GAP1
bypbprgyent Jarger WW@@HD%QYFIGIWB tThe shpstgr éming gyclé follawed by the

BhH hitdigadYtictrelleB@ rédibibn if fle PLROGE.. '}Enceeﬁ‘fsq]ﬂa&@{oﬁcﬂthax the X26

during the jnitial current discharge Into the target
PEge ﬁa’h garytheqquise gt digially pringafived idigtien qreratingicyxc. \Asian

aQinplt| 51 @R PRt B IPARay a8 Sved W ibout @ s@c%ﬁééﬁf'ﬁlﬁil' s
10 optional, enhanced function, only one of these

secondary spark gaps (either GAP2 or GAP3)
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need be provided. FIG 24 illustrates a high voltage
section with significantly inproved efficiency.
Instead of rectifying the Tl high voltage transforner
outputs through diodes directly to very, high
voltages, as is the case with the FIG 23B circuit,
transfornmer Ti has 15 been reconfigured to provide 3
seri es-connected secondary w ndi ngs where the design
out put vOItage of each wi ndi ng -has been limted to
about ts, circuit, capaC|tor
& nd P 1ot et DS RSOV OO 0ot S e t sbout 0.1
\BIPR d@m@omrldedmd cd Blen uicfbaieﬂeo #HoG 1422PSaiof £bdhit 5 sedeb.S

Each T, /RSP FRET AR TIoR gt B L SR APl apa

@6psi. OnROGARS regnm atpeeocsla afegleiowawhltaga PR} 10 thi$ Ehs@ltdut 2,000 vols.

h 2.000 vol
A RS cnly Rl ey o R B b e e
oottaga stress mdaced oa tieesdusing the tifnerimttrivalrvefoke GAB1 breaks down. GAP2
BAROAPS B e AN R i bR B e o R T i

par as Clt a nce S
_@n@@ﬁmd ﬂurlmgﬁl@mﬁhai/mineafghschﬂmtoeﬂe tacget that thd ﬁxscRﬁBuvatmn

|
AR nd €0R1 L ESlSR M B Sl
entinyel. pahanced fimstiors only ene ofitheye ecenilatyospartianp(eifir GAP2 or GAP3)
Qggdlb\é% videgpart from capacitor C6, the positive side

I's charged to about 2,000 volts. Hence, to
c h ar ge CZ HG@. %BW@S abigh veltage Sect1¢rewmlo$1gm‘g'@nﬂz inggeved

teﬁﬁlehé)arlﬁgtééﬁ%?fe I t A t]hlﬁg}g st gm%ﬂ@&%%g& 'ttg'glpgh diodes

volts’in ch]ggarl 0 VO
Sirectly do yarehigh veltagesopsis g case avitsites FiGr 23B1cmmnu,¢mgformprtm dbas

Eke@recgg%ﬁécf @%&deeggeﬁé}%ﬁ%ﬁ teld %%1&%}} \glgadﬁlgsewﬁ&é/ Bk d@l& output

23B and circuit designs re

VPifagF alserly pindinebes begn mitedigebous 4089 WISAPI  br eaks down,
the char an 24 Fib. 438 oﬂQﬁHEzgﬁm&Q@l i &L.l%éd Wibb& 2%6@)@ volts by

har, is b t. 3,000 _volts. as
% ‘ﬂ’&? ﬁanctﬂ 32& dahe F&ﬁf%“éﬁ‘fﬁ“F@b%?‘l"@% by pesrbisigg the
loyltages am@ls C3and & Each Wamma%n@g 5&@%&&1 ‘ﬁ&clﬁl‘gg@%%ﬁ C6 is
positive side_ of

e
ﬁ%s‘ ‘\‘/\Pacltba‘éF Sﬁﬁﬁaﬂa&f’é ° é1’6’}’1“91 W@ga@ {Ather thap 92,000 olteas in the
PIG.[23Beiratit. about - 3, OOO volts. Hence a differenti al
vol t age of ab 6, 000 voIt has.been  create

ut bet
the positiv&® g’é’r‘?ﬁsﬁglueg’f lgﬁ‘tﬁ"“f ﬁ@paﬁ’éﬁ’ﬁ?ﬁ%ag’é
ohnskdrmEUAC ngtpuﬂ'wltlgersqua:ednﬂae togsels dudve @m@h@ﬂ&uﬁ%apacﬂanccs with

(o5 0B b by AR QSRR R TIA18 %k 1 U5 1 0F Qi
putpgg'ehagp e rcduwd b)sa faetanloﬂéy Ftd’ule:rmme,rm mdeSWmMnﬁﬂm the
E‘lﬁ'yenggqulféﬁ 9E il Qerfiid SEQ? h & Cj:g#a{c th(e Ipoagxéﬁ, side of which

operatng cycle in respons
pfu:harged tFabivt 2/0A@ valtse Htmqegg ehargesChialabed ,3 ODBI golts, the voltage across

%&?&91%%2.@%%@&&% Iohagsut (:1‘\666] Lo]{e‘s qx’i?c{%lgpta}x%/% e%ﬁ% q%)g volts

fixed tinme per rating cycle.
prodvred aqgrpss shecagrresph rpnsfaimer 71 ovimding mrﬂme]EUG[]ZMuwn

(CID on mgthg%ﬁefﬁ of 1 ‘ﬁ?fgﬁldq 355l &1 B £ 3L GR dQs?gV}’xs rl%iactgs to

| onger the X26 systemw
the interaction of C1 to C3. Just before GAP1 breaks down, the charge on C1 is about 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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remai n activated. The X26 system activation period nmay
be preset to yield a fixed operating tine, for
exanpl e, about 5 seconds. Alternatively, the
activation period nay be progranmed to be extended in
increnments in response to additi onal, sequentia
trigger pulls. Each tinme the trigger is pulled, the
CID readout will update the countdown tiner to the
new, |onger tineout. 15 The increnenting trigger

SRR e B ki b iR RS, b it B ar o

pdll b attabowd 63,900 avols. t Hience o differential vpltagb ofl@ﬁ»dt §1600 vaflts has been

n O
Fkg@h 2%%4\/[\16%6 }H}%ﬁl@e {e%Eng]%/ flp():lgl nd i i 8F Elaﬂf %j’ét unng the time
amtmglathem kg am_;r C% d:mhaga afteri Glume peeh ldschéi@d, thy T2 @MpiEYindings

RERY £2 a83nk nal non-volatile nenory set aside for
Iogg* ngaﬁﬁe ‘{al{oﬁge duration 20 of discharge, internal

t enper at urlde Xa6 systent wiggeripesition ie zath by thewnitrloprovessgrovhichSnay be

Bprgelte Rl taPuth O e bdinF W R ecpeligee

PRls. Baeh timg Ge trigger ispelledathe micropsovsyser senses ﬂxammﬂ\ﬂﬁd hetivates a

:ﬁggcﬁﬁm ]%én@@ G\%g %Y‘g%: g)i(ﬁé;?t%egugﬂagtg %‘#‘]ﬁ&%@ X rmation
Diplay(SH) op die bask ofshe X2changdle mdquteagmmuelulonaerslwézﬁeayﬂem will
Sddbair aoﬁWed? %HR@@ sﬂrs'fhrﬁ RRivation p wﬁtﬁf? sgtﬁf) é%ﬁﬁ[ ﬁ%eﬁ ogeratmg

changes. 1t wl apparent "'to t
Hpe, h%ﬁamplﬁeabawécﬁem félte@@ﬂnrvelmtbeacavmpmm@ e eqeogrammed

E%é RRndBAGH fntRehehtd in YEFBHRUS adiditioRal %Quéﬂﬁmrtrﬂ}ggce&‘ BRsT8A% time the

nbodi n‘ﬁg& her than the referred f
B Paf e Gt repdont willppdus teicprnriosmdireer tovbe sewiilongentimeout.
II‘he inSrembI[Iing ﬁCé%gr feéhu%hﬁll aReR SO fliat Wb BRs Hx@ )@2@‘5?&313 b an

%ﬁ‘ % c‘).‘f1 tlhe i nventi on whi
vﬁ%“ﬁ“ﬁ"'? gkef u‘B‘t‘ mttiple Higess pgilsdo a?tlveiﬁéhq gvpdoRa Rplonged geriod,
GlaBlind3he Wbeto 1ayshcmmdnshe ghoun@an®he G¥viONi ¢ di sabling

devi ce for. di n tar get rls a. first and
second el g ef rogeﬁ °l‘f’% %§ Eg"l"?hﬁ]fegqi'é‘f‘s %gqr?érm%’e FHrsS st
aspantmaqup\attetanﬁmbmhlSJonS'ohﬁlettﬁBﬁloi'ﬁdegﬁide\mﬂBleﬂg e hing Niuration

bAEEHERE St AR ol B S s Seenc Sl
f or oper afhewun gunzldck tmie alwa:ghe:etuamg 641 65 @M. aWhdnf dolwvnldadihg

IS5 s t e.first
%giggﬁgat ggﬁ TS ég r | ng dm' cctm%;a %\‘frm'{’ S}Wt" local
tige g be previdedi Onthe displayed datalog, WGNH‘ mﬂddmate’umhma}‘]begdhown.

eda ce
e i e
pEtemdegto|reopwd suelhehanges. subsequent |y operat i ng in a
second nD %9 i
secon ol GRRRIRLB.8 SSRIIL B UElA SRR BHLRL.
Ypgidavicamay he @Pddﬁpd incumgions ways andmay assnee tnaﬁy aubodiments
SBdrisn tﬁet}ﬁeféﬁerd%né%geclﬁ@aﬁygg oftafE GdQHRS ﬁcﬂﬂt %%LSQ? gé\& itis

the first and second contact points on t
iniengnddby itheappended claims to cover all such modifications of the mventxon which fall

within the true spirit and scope of the invention.
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current flow through the target. 15 2. An electronic
di sabli ng device for disabling a target conprising: a.
first and second el ectrodes to establish first and
second spaced apart contact points on the target
wherein a high i npedance air gap may exi st between at
| east one of the electrodes and the target; b. a high
vol t age power supply for generating an output voltage;
and 20 c. a high voltage power output circuit which
generates a first high volgi%@ﬂggtput across the
first and second el ectrode nize the air within
Wit Bictaimgadisr educi ng t he hi gh i npedance across the

ir a.l ._i npedanc 0 enabl e current flo
csdERhic F e fPie T Sbier arcagt ithel and f or
Subs eqjuisstdng senoadtieagda Besabith fiesnend second 3psedaaftdbnth@ points
t t.o fl . the first :
SRR Tre YL bk BB AR A i P Attt R s
eletmdss and thdwergegamkt al | owi ng current flow through the

targef . oni.c_di | i devi for ..
i sant %%“é%&%’:f?} onafhlie § aﬁtﬁéﬁ mod 14 geRptat o it gt ygltage, short
dhusten ot adrossdist farkt and secridreddctraded desgnfirsitpaciattnaptariénize the
. ' t .ar rein _a.hi i.npedanc
SR80 B 0 P AS GRS Ul RS ce
ehablet querent Slowragrasithe nin gapett 2 13@r woltage leivej land) for fubgeupmtiyeperating
f i : .
BB 8 LA AT UL LG
sleptpdgs dusing g\apaondhtimg intanyad tosrpaintaipthe eumentflowrecepss the Sitst and
3 [
SUbRIUC OB Ay SR A b e B e o
gurranhiow throughthetarget. | nt erval to ionize the air within

bhenrdidc8Rb disaifling QEViEHUESbELLE Bl dniPRgfance across
the air_gap,to a_| ower inpedance to enable current

f1 ow & JE7tGRd sqeppd elegirodes fo gstablish Srakqnd segond spacedApart cepiaet points
bR the $44 8 @GR d HiglSiwipbdahbd WG dap infy ARt RBGIeA hi 184t orle/df the
second oytput circuit configuration to generate a
§§%@H?_ﬁ“g\fegﬁ’taﬂgﬁtl’tage out put across the first and

secori sigictdlagesovebt Suppl fér BRGaIHE ahioiBul vdligicyald t o

mai nt ai n.t.he. current flowacr(ﬁ 5 the fjrst aYnfg :
secord AHELYV BRSSP FiGUH Y cf“?ri’tgﬁa%ﬁ@l%lb fRgF output
a:gmis atm:]ﬁrstgnh& bedondelédir@dds & igfilze tha lair MdhiGhEMF FapRédubing We high

t hr t he .t ar.

Quah et. 4. The,el ectronic dig,blin %f:vi.ce
Ibeatee acrd e it R = er WiRelsos 1) GPARIE FSTRDE R P the air gap ata
lovet valtage level andafdn islgabeqlueﬂﬂtr}]'agzi;])liﬁglr gacbndliowernoltagedutput to cause
j ' i volta out put Cross

S BloRchofhel e B A oot Bleteled AERRHBPIRS irsf 6 Biong contact
peinte pu Hie target@dlld0ing cursent ow thodughthe tapétput circuit for

e ' . ' I . QW VOl e out.put across the
? i rllgtre%gjﬁglgg g‘é%bﬁié‘gg oéc%tfér!ro eé\{m(fuarr%%gt ctoﬁlgngné%ond tinme
i nt eray é}rst a8d sefbusl eldciodes g etabdists st dndgeaied sppeedafparChaitavt points
8 W0 Bt Db Hi i Odah A0S AH TR bxiSd defblleh at 1LAICIR LG Rre

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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a. a first energy storage capacitor; 15 b. a voltage
conversion circuit coupled between the first energy
storage capacitor and the first electrode for

i ncreasi ng the energy storage capacitor voltage froma
first voltage level to a higher second voltage |evel;
and c. a first switch for closing to couple the high
vol tage output circuit across the first and second

el ectrodes after the voltage on the first energy

storage C citor reaches a first 20 predeterm ned
|28 @3&6 e ¢ e5mse the el £8P (o ffoweniimpedange torngbig oprrent flow

\whiessathdait £1 at O WwepVdlRERewll bt for Gibkegubrtly sWitEHiMEBE an@ opétating
second energy. storage capacitor; andBcE a second
SR BRePPrEPUR Pt o el oR 91 2emeTae 2 Sescmblaverealiage Qi aggess the
e B e M h Gt o across
ou e time a e r [ v age outpu
Tiedirpt ahe svegpd f‘ﬁ??g"%‘?s ng betvFa ﬁmgfgs Seoond eqmgoigradis s e target
dilowing turgentifott teouph tHeltapen 6 wherein the first energy
t aLa capaci tar and . second, ener orage . . .
3 IR eoFORE Srrhe &0ips ok CRirk 5 SRS oaebab G figcuitincludes;
gl gh =olt axé}:ﬁgh wfougup@i'c)di; fG@eferatibig@ I:ﬁbt?{éIyrkﬁ)@ 'é‘qltagehoutput
L. sani | Vi ce alm. re,.n the f1rst swtc
AR A9 G ER Abcon it BRRIT e it el v ¢
from bhe fdlowivokapd ostpwt@irchitfoeginentinsa rldietly idwevargondput

' | oses., 1. Ih | ectronic disabling device of
Aabs il fils 8 Secondpiecidfos B 8 MePpd BB ot | mes o
t5i e Electrtfic digbdling device b£CkinD A wherdingbddighneplidga/dutygnt ofrcuit
%cﬂid@g-g wherein closure of the second switch defines
atinme T2. 11. The el ectronic disabling device of
C ai na-8 fveansigy stotage eapeaitod switch is configured to
open . ' vol t age.

Do S Dbl ea AR o bl voh ATt BREEL ST ekl AfkSitor and
fhefgstelpetrade forfpgeasing ghiereneriey stoiagatsipaiigr vdiageomn b figit apltage level

wamgﬁgrggcengmagggaeq;iag@shi p between the open and
closed states of the first and second switches is

def i nc® Byt igh fasrloging legorrle the highivakage pp@mcicuirroress the first
id debbhd SRLREUEs Btdr e oltdde on theirSeBSEH st@igé"ca-g%iitbr %&h@?ﬁmt

‘or .Cl osed Cosed 10 13." The el ectronic disablin

aedetermiegd lYehi i 12 wherein the first and second

$W The RRStronid dibbley doict 3OCIRES WHakR GheIWiviveIRRe outht: cirkiie
%cﬁ@%sr-om c disabling device of Caim13 wherein the

"and second vol tage
a. a second energy storage capacitor; and

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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activated switches include spark gaps and wherein the

br eakdown voltage of the first spark gap is |ess than

t he breakdown voltage of the second spark gap. 15 15. -
The el ectronic disabling device of Caim 14 wherein

the capacitance rating of the first energy storage
capacitor is substantially greater than the

capaci tance rating. of the second energy storage
capacitor. 16." The el ectronic disabling device of

ai-m 1 Ukt i ncl udi er itch for,
207 T Reenitie Ahun b b hind Ptk of g scctnt Prggh deines
adgimecE; and 20 b. a controller for sensing the
nf II‘I ch.and f
an t’l;hgllé{e@&‘én?c c}x% 1111&p levice | ongmf gW Wherelﬂ ﬂbehsecogﬁtsgzbtgh B Mgu:ed to
mppwl)en tllG?Seco'ﬁki enegfesiomgmiapacitoswiitgeniglldeldve & pretletéimnehlevel and
$ i,cl osure of the trigger switch defines a
tlma 0 ana causes the controller to activate the
voltage conversion stage of the high voltage povver
n evi.ce
élaal m 1 gé%?%ﬁagﬂge%gﬁgg{@ dj*’ %’J‘hg %Eécfh lea?tweenthe Open
ahé clvwldtsa'ge Of:tbmﬁret md@ﬂ:osd a\gl@chgé is tiéfefh by the ol dveiggetablowe r

Feetrone—chi=
Wg‘gﬁﬁ ol | er mai nt AP§¥enq Rwite

LIIIC I~J

mall8 wher ei n

[Tloged g VOl Tage POPERers UPP! Y

age. until a tinme T4lto _maintain

i 19 o flased or r espond| Blgsedo a

PTESEL pPUISE TEPELItTOMm rate. 20 20. The elrectronfc
di sabling device of Claim19 wherein the controller
rdp&he detrpnig disthliag devicesnf Claimde tihersingbe filstaridisgiond owitchge

%Y*ﬁ%ﬁl‘th%%&ﬁvﬁx BRidtai n the fixed pul se repetition
rate. . ?ectronlc di sabli ng device of Caim7

Wherlde ﬁlemnt%@gs@b@am@% pifrlaiat Fovherein tafirst sedsecend voltage
etk viaftd BwitdHed inﬁlh&ees?ark%ags%nd Lihgrefr! tﬁ@ﬁré&ﬁb&n %1@%@ b @0 first spark

devjce of Claim21 wherein the voltage nu

iBAR 15 Jse than the breakrlows voltage of thesesond spark eppe el ect r onl c

di s athk eRErdAR\iGBlinR dett QbM1Zid WN\PKeRiithE laé?paéﬁﬁee g of the first
transfornmer includes a, prinmary w ndi ng and

ERTBHAPES %P??&?fﬂ@ Sllé’ﬁtan%ﬂé reRter fprethe Farpﬁ‘a@ycwm ¢fdhg sscond
endipy g&age"bap;&am es with the di schar ge path of the _
flrg[%lFelE_ e .ca |to 0 24, The el ectronic

£

e@F%\ Hepdinest ep- up

tr aﬂsﬁ ;Z]H tmigger Sﬁﬁ&hlfdﬂcﬂvaﬁhgfﬁﬁﬂ %@cﬁv&tlﬁgaﬂd@él&ﬂrohﬁ d&blipSevice; and
Wi t e ath of .t nd. ener S
capac%’t oF° hs]%é?or%?égétﬂbcﬁof’w °8| gﬁﬁmgﬁf}' 8’%" é‘édo {9 f Soatrolling
@hc@pmaﬁorf ofitliettégh voltegelpabivagsugplyhi r d ener gy st or age

PAGL havi il fi.rst ead upl. e t out f
70 M8 bRl dobd o QIR e ol g Bty Hoec
sltﬁ@e a amd Taamiemmsithle eardrotientp hetivate thet voageeoaveiision stage of the high

26 The el ectronic disabling device of
gkﬁé‘grrﬁ‘g re|n the T2 - T3 tinme interval

aPpribs ehettonis disablingideviosef@aids] Tawteranhecaidthe évetrdler dedEvates
Eﬂe%ltﬁé@tcgﬁ\)é?slionmgé %@ﬁ%ﬁ' §oh§18e power supply at time T.

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 T4to

maintain a fixed pulse repetition rate corresponding to a preset pulse repetition rate.
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m croseconds. 27. The el ectronic disabling device of
Claim 14 wherein the breakdown voltage of the first
spark gap approxi mates 2000 volts and wherein the

br eakdown vol tage of - the second spark 20 gap

approxi mates 3000 volts. 28. The el ectronic disabling
device of Claim7 wherein the capacitance rating of
the first energy storage capacitor approxi nates 0.14

. m crofarads and wherein the capacitance rati ng of the

cand e C CI t bst
?(Fc gl?c iles sm? ﬁ.g%b ?gY‘ eOO% m cr o lg%l%qn v eri@’e tﬂﬁg Aehvates
aidebaqumtex:thd highlsbliagg poimr isaplyf to lmachm ﬂielﬁxgd pulieaemhon rate.

f t
est eieﬁés ?m%%s? lréew% nczﬁ'% paceae ADiA: %06‘?1?5%8{* ClRCHit gprgprises
mvpltamammaplgmt wherein a high |rrpedance a| r gap rmy

' $he Q&g’gﬁg Ghs%hﬁlg%@?{,e oq’rdfau% 21 tvﬁlgre St#xe vcH o(? %Elug er mcli]udes a

ar get € power su
sﬁ@-wm‘m@mery on st age for receiving a low - 3

0
I
19, S et 00 LU AR AP Bl s
Dimagy waldmmda@moa@ey vindjpgand whesein t-hewupbedmﬂmg nshoeupled in
Akd FACHE QR | Ot oF iRt %%oraéfecra for

gdgnerau ng a N voltage ou SS the first and
c Brecelestrenie disalding devicany Cé@1mt2B iWéhereint the ste-upTtransfofiger seqoddary

Hindfg b QWuMl iAGEesQUA AL msehatgybah SﬁﬂgLe%QnJ a.e{gg gto}tdgL Ea981or.

conver si on st agg out put t erm na

PowEhe alestronig disehling G@wmf Gdaim{THurtler rngkudmg@ thiedoapengy storage
@Ipﬁﬁﬁ)f RRES a‘h-f&'l&g c@upléd tHEheloipff df@ﬁe }I&l volt\-a::%e po%gr su-EQS' voltage

ectroni ¢ di sa evice of daim

éerﬂPrgﬁaaP@flag@oeM%mouew tothe serondjelpgaden f | r st

wel'ﬁkyelﬁbeﬁlaﬁﬁatﬂﬁﬁa%&eq{f Cl&rd b Slered thd TE: BU4inRUhterval
t er mi nal he hlg{] voItage povver supply vol tage

PBRFE So‘nJ Rfersecondy and T fignedntgival sRgroximates 0
ﬁﬂmdoh&s hi gh vol t age povver suppl y during a tine

o Bl el imiiog St R ab S b e dabioiags ofthe st

spatkgap dpproximptas 2000ebltydnt lwhtrei th Bredkdowe volapeds thé sebdird spark

iah v ower supply vol tage conversion stage
%gg‘p?mnma%lgg%dbtw ‘charging current fromthe high

20| Thegdecironie rhsd:lqng Idgviekof iCledyn 7 veheteintize cdpaél’eﬂce&hhn'gmf the first

%ﬁréy %% ﬁaep \for Ep}%g) gfgse 6. (l)ﬁ Ik a%g@;%gg w\ﬂFrﬁ)rnttﬁ { ?apacatance raqmg

ofrilnd asmtmd engrgy &tonagﬂ taag.etomu lsuhsyahuﬂy eqwilil oz desihthhm\atent 0.0
&tc;o?&a&ner gy storage capacitor and the first
ectrode for increasing the energy storage capacitor

2P| Anglectrapicedisabling device fog dishbling k targen domprising:
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 high 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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b. a first swtch for closing to couple the high

vol tage output circuit across the first 20 and second
el ectrodes when the voltage on the first energy
storage capacitor reaches a first predeterm ned

| evel . 32. The electronic disabling device of Caim31
wherein the | ow voltage output circuit further

i ncludes a second switch for closing to couple the
second energy storage capacitor across the first and

secon esaf Lehthe v plied.by the
hi gh voﬁ@g&e&% PR P d?dtq acrs g%é)tcﬂgvefsl“?%sfagﬁﬁﬁtpm
m@nufoegeeaahmglaabgbmlam owpie scrass tixr fixstadnt cadondeledtioieturing a

g&lugﬁwh dnguer vol tage. 33. The electronic
I sa ng deélce of Claim32 wherein the first switch
opensd-taloyaobiagsloptput dirsuib cayipled ¢ tha yeltage: t:qmrbrsmn s dutput

A BBl AR R 00 SERR0S s
dmeaptervah’33 Taherein the first and second smntches

bochﬂga@gg;e@sg@&%g&@w - whERS,..€l ectronic

di sabl 1 ng wherei n the breakdown
v oI t atydhoomigh yrdtage euiput cisqritrikclefapa St ¢nsteyi s@r&gsspat:iuamoupled to

2 36 D D RO o SR T erdP il hfeciviog

frresing shepidromnths high yaltase pawersupRlY durivg aftimesintervaliByr-fy; and
st or aganCRRAkIthd outpht &féﬁﬁ IR Raés Jeé’ong Efgtoxrag@&g&cﬁgr coupled

capaci tance rating of he second energy s

kvgth %?utpurrt@mmab%ftth%mgltvqmamwengxpab/\Mohm@bnversmn stage
€r 2dcBiving tlfeLUh RE cluf&t HOIREE high olta P Elfpbl.
actl gtl hg ggactlvatlng he e é%%ioﬂ?% §§%@|ng
nd b. a controller for sensing the
B nn ﬁ‘h«gﬂéo&btu@ Qis@ling lAevitd df AT 3DWHefelh BEFigh Obltage output stage

troh&% the operation of the high voltage power
%"% 8. The el ectronic di sabling device of Caim

37 vvhe raemonage Iﬁﬁﬂﬁmilef agplemuétwe@d meemrsmairgy IstoRie Bapasito BadRe first

Lk sabl i a tar
LA Bl MRfeasitt y? Picrt: iioed ey RIEES F Bibh pier vl and
and ge cacﬁm switelr fgy cleding tageupbeathahigh 06ltage Uﬁtpﬁtg:uaut dekdsSthe first

. Eddr@cdnﬁ! Elgéﬂ/o%las wﬁ)en heé \Q) ta ne% tge %r\éﬁeg%ﬁa gto?a%g c'cmarf.l tor reaghes a first

energy storage capacl

- piadateympined tavelge capaC|tor to a voltage nultiplier when

e Vol e xceed
ek o O S0 B B
@W@?TQQCI%-‘D"II segendcawitals for olosingitocoygtie thesecond tma@ storage capacitor

Bk '&fé'ﬂ:& 'énﬂéé&rﬂglecﬁocﬁ? Gfod) %ewo@ e agéh%d\ﬁakh g%r%g)tu ut

a nultiplied output voltage °r st
STP} Beross dhecfirstrand) é@oml¢ct§0<[lﬁ§ Sstabhshﬁsrag axchﬂowmg pmtent to flow ata
%h@p&ﬁﬁgﬁs in proximty to the target to establish

first
33. The electronic disabling device of Claim 32 wherein the first 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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and second spaced apart intended contact points on the
target wherein a high i npedance air 20 gap nay exi st
bet ween at | east one of the el ectrodes and the target;
d. establishing a current flow between the first and
second el ectrodes to create a reduced inpedance

i oni zed pathway across the air gap to reduce the high
i npedance previously existing across the air gap to a
substantially | ower inpedance; and e. sensing the

e e R R

- enesgyhaorggegparitol ic aibgtheialiy) gtehier thaciha chpacivh@\ratidgosfaliesecond

ca acsit(t)rgrecacgcl'srs the first and second el ectrodes to
& Sehar BT et t hrough the reduced i npedance
B'aniThe dlectpaichiivablingsibvitd ofTaich Ichomiees irfcludingi r gap to

mai nt ai n . reent .. f L.ow en.t fiirst. and .. .
Cacors Dbl s 6 ok aRFAWE R\ bdedbic @B device; and
The nBtdeedirolfer Gir s¢nind thewhefigiration hfthe triggér ssvitch gmicfoncbntrolling

. St rﬁ?gg i 30 charged to
g%g%?%trl} |cgl y %&%ﬁ?&\%ﬁ%&é@ﬂ?ével s during the first
88.ndhe eleetronisl disaliling d¥viee oféildioB Tofhe@limtheval@gomsltiplier dolmprises a
&@%gﬁh&gme‘ati ng of the first energy storage
ca

acitor substantially exceeds the capacitance rating

89. t hé method et disllingy tareedcomprisiegpaci tor. 29 42. The
net hogd _cglfectggaa' cm.rgﬁg %@fo%&t@ﬁd ¥e&£ﬁda&grggydo%gp Ldp%ig)rs during a
rimary -an :

i_.ncludes a step-up transtormer avi ng
Sestbmedrsrvali ndi ngs and wherein the di scharge current

from¢ hendidd B¢ volBEs it BLPLRES s&?&@géﬁa{or %g@&%ﬁléng the first

t hrough the primary transformér w nding. .
RRETEYOYOTRA® cepasiiont®a veliee muhtiptieravhen theifisst pecagsotierpen capacitor

Véltdbe e R ASHAVSIthgslhkdshelat he S5 second tinme interval
subst a%ﬁi}ﬁﬁggégﬁ\)é eeds the first voltage | evel. 44. The

net hot t GREFYai9aga fapasiiprahuonsh ths veliage multipher during
b etBnd tithenyaval toSgefididte b aRltiphibd Yutpif ROlEdg€ herdsd &ibst biEsecond output
%fl%at ion, .of t.he.t htbr d ti nﬁﬁ%&{?er val .. 45. The net hod of

41O e%%‘“%#’é’?‘&?’ﬂngs hQYRH © D IRty {Shtothetateet tg establish first
mtme@kgndspmmg_ﬁn mam?@édxlmtb Ibcﬁntﬁk)&i the talﬂ@ldwbeteia ahighSinpedance air
spar a aving,a first bre own, yol t age
é%%l?‘ya%?# g%f/en agl?asé 8’6Fa°f¢f t}feoel?%ggqs iaP%':ﬁe sebage
t hr eschadstablishig a Tineentrfiow betweén the Aistandsehé clettvdseioSieas a
across t.h

] | e.first and cond
ol S oc 30Pich it ] 5k 1 B el BireOC B BeR Rfpecpnce
bwigslylexsting acres thestimmp fooa substatsiallplosecimpddansgan& gap
havi ( i.all I
oV 18 oSt Rl SRt APar Db AUk e i i encrey
gprEeTapaciioh sdiscimrgingand gpyiting e secomhatrgy Starage taphcitar agpss the
) . £ .
FERE e bl 3o A0 isc B Uit b o TR e R R
pathwan established acese the air igep taimainthie thytcrréng oy betwfeén thie dirst and
tRosPARLLRE d%é%?tﬂﬁ@ﬁﬁ@ the out put el ectrodes

te target. &@ ih

and the reno e nethod of C aim47

fQr Themethad pi(elrimppvhsrsin the fiest atdesceiad eaerdyr storage dapaciprs are
L1RES tOSubktntially equal voltage levels during the first time interval.

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

5

capacitor substantially exceeds the capacitance rating of the second energy storage capacitor.
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20 proximty to the output electrodes toward the
renote target. 49. The nethod of C aim 48 wherein the
first and second darts include electrically

conductive tips coupled to the separate | engths of
flexible wre. 50. The nmethod of C aim 39 further

i ncl udi ng coupl eing the second energy storage
capacitor across the first and second el ectrodes when
the sensed voltage exceeds the second vol tage 25

thr ctr di sabli.ng. devi ce for
d4IBS :@-{3 %eﬁlod %?Clmm g& W erelPI It Ivﬁ)lta e m tﬁhreg{nclgﬁﬁ assée@d,wd:ransformer
diaviog pmu@x and)seemdaﬂyl mdmgsmné Whamd tizeatischat gs patepcfre tHetfirst

{
S S el WSl 22
@#d! slhe method E%Clahnﬁ? whegein theamdtmhed autputrvoltage geherhted during the

t
OB b oerll bR SRR BER IR 0 G ce
f46r laxpmmocl n@Clamn 39 whereip hepgiuratipmef th8@cend time interahid substantially

first and second spaced
%ﬁ&&?ﬂmﬁh@%ﬁaﬂ&’f&f&égﬂlﬁ%ﬂ?l{h Lot and b o i ob

apar t cont act
vis| tThg aeodef Cguxpﬁﬁ yhervin sengiag the yoktape an fodirttienergy stbtagg e
Whﬂabltcfr‘?ssﬁ?:%ﬁnéd%y%&ﬁrgtgparﬂ Mgmgg £k Brelul doSh v ﬁ 1‘%% subsgmg?lly

a. ne&gtlve vol t age th reSpect to eart
teﬂ‘éa-lg"eté‘b tvoyagqtbl@@hogﬁ 53. A nethod for disabling a

t4€r %E nfe @B bf ClaftP4s WRLEiR SdSingthe Qolftdg'é %ﬁph‘é@ Ia&r@%ghéf"ﬁrst and second
gnal to ionize an air gap at the

§ atmew the firgt engrey sigrage Fapagjier ;sé@gg rlﬁchmgﬁ iist pegforrdaichy a second

k bApHabiny @4
SR et g e L) AR e

eV|ce operated by a battery, the nonitor
aonr.me Hlethgd oBClaRPTY whdréif) tHeRAEet (O &ﬁ%t @E&;@ﬁmﬁﬂ&ng first and
%gm_}a &p@gboperatl n %F {;\l@a plurality nodes
FeophE & YBCP%%‘F&*’H?S YiRe Vs A9 the firsh @n%a%l ot
nhamdes tig veiretlerpgh iy suffieRnt6 pea@heaPakrRE BEtwesh th€8&Put electrodes
rqﬁBectu%q?P eratlng node of the plurality; 15 c. a

PV %ores indicia of the original battery
dap él‘be tagthadof Claith 47 fartidr mhﬂm“g@r@éllm@ﬂlb iderty/fréra B figst Iogation in

%ﬁ%rﬁ%%{) lth%%uﬁ)gts eggcltrgae%%wq;é €1 %2‘%?3 %{g ata| Bgt tm;(rj ;‘ of the

¢3p e msthasiond Sllaimel8 ivdsweth thefintednd sasoemdsdlms thetude glettieally

omthe()ermln
g@ﬁ%aﬁ%ﬁ %orﬁﬁ%ﬂﬁggg %:gﬁg %%nnry p20 55. gThe

Bat The yehapofClain 3ﬁjﬁurthem mchlgmgyc&tpd’ﬂmg)fhe Secandnanbtrlry sloenge bapacitor
taél’@ss%eefﬂtraﬁﬁ] E&oﬂﬁe\féc@rgdes when the sensed voltage 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. a high 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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i ncludes an el ectronic disabling device. 56. The
battery capacity nonitoring systemof C aimb55 wherein
the electronic disabling device is packaged in a
housi ng having a battery receptacle and wherein the
battery is packaged in a renovable battery nodul e

di nensioned to fit within the electronic disabling 25
device battery receptacle. 57. The battery capacity
nnnitoring systen1of Claim56 wherein the | ookup table

is loc |nt ery r tacl e. The battery
capact ?@f B Fet°8’|‘ é?t'@ﬁf’tﬁﬁls t?ﬁ@?"%ﬁé?@ialiaﬁé’mmt points
loadieugrgdtpdatie i s stor ed in a non-volatile nenory

devi c 5 The batt acity nit rln,s stem

of | Gt B U YIRS BT SORB T GRS PP EHT e ity o carts
@rmind frehdfrbttebrcirodecan@ pnagatiee ¥dltagdwith fesekbitd eaﬂagzaund at the second
[‘1}: ({face contacts for transferring data between the

ec

roni c disabling device and the battery nodule. 31
&0. A‘ﬁlmehobdctrtdma‘yhngapargettcpmpﬁs‘ing oring systemof Caimb54

mhere e r.t her anlu s, data
repr esen[‘nlgn QV&a eaSI?"BL ?%?e)fm f"ttctg gfﬁl&)tl on
asso csoatcmg av\m sdaorehmlltagedess nxcm.agnimdeaﬂmm@e firstleolfagé the wignad ko

rg &J | evel s, wherein the
e ect ronl c %gtl[ gaégw ce further includes neans

- Pér Arbe@smqpmgtyummtdefm g éevarp @pertied by & batisey, atemlmwmmpﬁsmg'

wher ej t en a

for t%arb éljragrtlg&%ﬁ% evil a gdf%?ﬁgrﬁﬁ%? g padzeo aplumhty
®bRPdes o tll*}gdgfy@temof CIa|m54 wherein in aflrst

oper ag i i

tﬁe glg tx{f)grr 5 é‘fﬂo Qr@géﬂt’egﬁ 6r fidaGhel %n?err%ﬁ%oﬁzcgeglcm;peratesm

capam
wétr@sﬂv%fle@emung@pdwfrtbmﬂr el udi ng' a second

oper &g, idige ]
gre enc R “‘?ﬁ%ﬁ%‘?&*‘?ﬁﬁ‘g%%ﬁh B g PR AR S of
1ea

AFRCTaPeF Stuanil%gﬂS%qy@feéw oty oppratiePmpdecafith phepality; and

t hi r dd. ap@befok BEmpBEE 2 bXRAF AbAtity BEnsGmEFKased Hfdata received from the
m croprogessor and the _device 1tself are energi zed by

PR Mods {Ponttesing mpaRs, Fam therdperatingime PoRtRing iepmfind from the
;esiogm of Cl ai m 55 wherein the electronic disabling

vi.ce jncludes an.el.ectroni o a mcrapr ocessor
R e, AR A ST R 95 IR S oo B¢ FEq s deviee
frclugies anplecadnicdisablinededivey the el ectronic clock is

d b e bat t.er n.in
BT ARy Rt ST B Bpim oL CHFD O " e elsomono disabling
dmcreomaomsd; mra lmuang Mmggd baeeiy Eepeﬁtibﬁb dnd tvilefeyn the baltery is

k, .the., .. .
PREE S L BBl e PR BB L) B BB PP daptne
dmaeguatzfeyirebgptaclae battery. 65. The battery capacity

3003 o B O Tl B g oms

ltretbebattlelarrrg@ptade5| gnator are energi zed by the battery

' ?79 'g%ebra;eg}ﬁ c&@&ﬁ&%ﬁ)ﬂg@%&%ﬁl to?ﬁ!&xﬁéz Igﬂgre%%ﬁ C\% tat%gs sfted in

WWW?%@@%W@W@ a flashlight are energi zed by the
B FHfe biittery 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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67. A nethod for nonitoring the battery capacity of a
battery powered el ectronic device having two or nore
operating nodes with a different current |evel

associ ated with each operating node conprising: 25 a.
nonitoring the el ectronic device operating node; b.
nmeasuring the tine that the electronic device operates
in each different operating node; c. storing data
representing the original battery capacity and rate of

ggt.her%gcapamt consugt;ﬂégﬁsso%:’}%ﬁfﬁy h eaclt?]f:g;.rgber

cmhnd- daa repra&uﬁitgihbﬁ&&ﬁ battery Epaciy\CoLRmPHET @&dciwedrmdﬁ:ach
e eIectr |c devi ce hlzéls o rated i.n

8555 SppPnd BRde S0 B e PRty MAGt SENFeE |Gl Where the lébtronic
Hisghlieg desticerfgrthda mcbfdesghmk fob ﬁtemmtg thadadid opediifh {eﬁhﬁerature, and

(N%tg f bzﬁlntt % g.Clt consu g{p 3é asSocCi
W TR each GBS r?B’iS‘B for
6hdI'h:0ﬁatt¢rg cgpatiemonitoeinpgystemrof Cldm{Sdoiticyeinria ﬁwﬁerﬂing mode an

g@&oﬂﬁéﬁf%m%erep%%{lh%mgg ning. 68. The nethod of

eyry power ed el ectroni c device
pAcThedetiern napaellbennbmtonngswﬁemaif ICllmg 6d dwiteeinclndiff a sébbed operating

T A T T
representing t e ra ery apaci sunpti on
6% sHhei battery cwiatﬂltv reemhmbsysfsm ocﬁ CaimtoR nlgclmbn@a third opesetirgrmode
%&@mml &glaﬁ&l%gsg{ ﬁldlﬂ? @elvisce 1tse9f atr?]en {gézeﬁ g’% %e%attery

ai m 69 C I Ng neasur
%e?t@thaﬁgvmmemmmoeng mfdmcxﬁl@;bumﬁﬁ gvhblhm thextl¢atoyic disabling

BARBGhINGS Bﬂﬁ%ﬂlc kRed nﬁ&oélja@ s Qﬁ@?ﬂ:kﬁ%cﬁm e ?ower supply and

tenperature-related 10 tter capa
whein At fishorssatiag mpde only theph@mnmioosumgtmg by u:e battery,

FH&6ih 8Sa Qcorl dpd mbRTRY d1&dtdbic cfbek REAML i rgdggs&t ar@n d

second el ectrodes to establish first and se spaced

SfiE4ed DY herbatiery o mbereignin ¢ Hrdtopergiing mprisiths lock, the gicroprocessor

mmwﬁgmeolagép@a&s@wa%na@ieebmma@gryl east one of
h?gﬁlel ectrodes_and . the target; pplying a first

°\PBrTS &’é’”‘?’ﬁﬁ?‘t‘m’a‘&ﬁ SRt G&Fera éﬂ WhEFiBda 2 fNEh pperaiing mode

tha dlosle tipntlicroptogeds SroEe s 1atki tdrpd d@s@ia{o? hre tehe!i‘ﬁzéd[lfﬂ]yQ:lfxe\/ l?dtteltyo
o.reduyce

he air. wwthin the air e hi

b6l Bk siptinlhomlatad 5 SieRior IR of Bherin s BHhRewRAg mode

the Ialot:le ﬂmmwmptoces@orfahmwﬂmgﬁ lﬁreteh&glﬁbc_[ by tHébatty. adl ower
uent | ) [ on ower

4814 Bol B Sonime SR Shiapity Stk Bofted grbontc dovce

bHvigttwo demontwperagxmmhs:wmda tifferent surretitdéxlel dssochatdd it dach

{gf}gﬁ" Hﬁ@&onﬁrﬁ QW ACr 0SS the first and second

fetify ol Conprile

es a tween the first and second cont act
poi ntas mymitorwg theeleptrbnit devieradpemtihduwdodegur rent f 1 ow

throyg I'ﬁletagﬁing Medfle that the electronic device operates in each different operating

mode;

.l.

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 coﬁsumpﬁon
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d. providing a battery. to supply the power required

to generate the first high voltage output and the

second | ower voltage output; and 25 e. accessing

stored data representing the original battery

capacity, conputing the battery capacity consunmed as

a function of operating tine, and displaying data

indicating either the battery capacity consunmed or

t he battery capacity remaining. 72. An electronic

dlsab e. for disablin arget conpr.ising

SERfion Pting fose i Biaiinbden ndagne s e batery

sawmuﬂaspaneﬂn&hﬂmﬁa@@ﬂﬁ@minﬁ@hﬂ@ﬁ 30 on the target
nce.air,  ga xi st, het ween at

I eas é%ﬁ@mﬁ;? p(?lﬂlén el &P Bﬁé’g“%ﬁ E‘“ﬁﬁéj 5 eirgRie device igcludes an

pdestronis disabliyg deviceoperating in a first node to generate

f i oIt short,. durati,on out ut across
ol e hetlb&r cion) BB Heling TR U e Bing S e pepattery
i capasity mnswmptlon Rspaated @ith B&halbvlcel\bﬂei%hﬂg inBée @Bt twlstRndr®ambient

q Courk NS ngh i npedance across the air gap to a
r I npe ance to enable current flow across the air

d@prsH@ﬁbiwﬁﬁhnnﬁ%ﬂgﬂmrhmhﬂhgamdmﬁmgﬂ&wbﬁ&ﬂﬁﬁﬂhhgumqmnmne
t I
N ? QRE Eth u'ﬁﬂ Eg?@ei %%9&9 cnPquz %sgcg g g@a%%%ﬁ%gm@%\ggglated

%H@ﬁﬂysﬁ@gnwmmwummmﬂaavaI to maintain the current

7 OW AGHRASE, 41&%113@ ﬂ1§g1u?c%‘§ 0%&5%9@“% %ﬂ%g_t rodes and

between the first” and secon ntact points on the
t ar get mrewmamandwecond @hﬁ@dﬁs ft¢ esteblisirfostghd tdvend spagpdtapart

Gontad? Bbifds o he & &ﬂggﬂl@é ?.II %{g %&}39 %cltvrt]'&n aP Rast one

electronlc di sa |ng eV| e operat|i
slertFrges andehetanget or i ng neans for neasuring the time

t hat b.hgpp B'lu%(‘atﬁrg"lﬁﬁl vo déh%ﬁglufaﬂgna% Q%a!g%? fgrg) geecgnd

ch djff ent operating ttery
§[}5‘5‘?‘17?ﬂ§m§|a Fipog dtergal o | WZ@ gletaﬁé"l@lnébt mognpao reduce the high
Gihpeﬂbtllde BgroskaNd £iBgapfto a RwePRPRant & Batl Olurahib | hBQv aﬁﬁgﬂhe air

e ent i e original battery capacity and
ﬂ¥ wmﬁgggﬁng@apaC|ty consunpti on associated with

each devubzguenilealyintgs E6H; loxg&g'o&gg Bﬁtﬁﬁ‘tfaﬁfo@%thtg ARP A Bhnd
er onsume ased on e data
Y o B T e e s e
fsmnd ¢1¢m¢qsembem@ntﬂmﬁrsma sdcond éh@:aatg@nﬁs e tafdePiMehiMie the
é éh?hthe | ookup tabl e and displ ayi ng data

ca I ng The battery capacity consuned or

t h e bdtprevigingapaeitty smm»lmhm poveer req@ireditb @ereadtd @E Yirst high voltage
ﬁ‘ccah&ﬁteg&gh&l%w v%lt%é’ &néof Claim 72 wherein the
C

ctronic disabl &4 s packaged i n a housi ng
-h avi ngy agcepsng sorgd qla@ectememh@ tha dngumt betiery dab?tt?,&foi@&ﬁng the
i. MeNsi 0
BERAGKARS fordstinfls L:STRNAR 6 BLE %P%é‘ét ‘ﬁ‘mg

F ONi
eitherthe heltery, caparity Torsubed orehwbattaqyaapabyy mmintngr ing system

93, K abdRohid dﬂQﬁ[n% dBvild'Br tha%'ﬁHEa Imag%t %n{p%mln(g).c ated
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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in the battery receptacle. 75. The battery capacity

nmoni toring systemof C aim74 wherein the | ookup table

is stored in 25 a non-volatile nmenory device. 76. The
battery capacity nonitoring systemof Caim74 wherein
the electronic disabling device and the battery
receptacle further include data interface contacts for
transferring data between the el ectronic disabling
device and the battery nodule. 77. The battery

capagci ty nonitorin sten1o Caimy¢2 wherein the

A5 LD S £8P FQ L 1 A peRagtR TR 18 i &8P e Piggpedance to
tei_mb:]er cafraﬁ fibwhaiobscthy aif ggpas b lovee 061&]?611&%1 @Ad b5 SEHRéqueRTY operating
with eac evi ce operatin e r two re

B e s Beaeaiate & iopt M Y o mous e Bt second
dliesieddbs dugingl e wécom] fime inkegval tmintdinshemanst foor acrosathy Iﬁkdﬂ&ld

the gvi.c t er.at ur wh
gecﬁ% ecﬁogﬁég(gé %g glll @rgp gts?cgngéo&gaﬁ%o[uf{yo%%{; g.rget 0 enable the
mmmpéﬂsaﬂmd@hdmtmgaperature vari ations. A

war r ant ntr sten1for n_el ectron

i ncl u%I 81]‘gm cr opr OAE g pans oéglr(r’f}lrl%nlgng ‘gcc Omﬁ SS%%ECV’”
babﬁmgmuﬂgstorlng dat a representlng t he duratlon of a
nanuf J : [ rant ctl means
for s et ﬁ% ‘%Ie'e %’g@b@gk &em!% fo{% e%g?{%a? on glecgﬁﬂw
disabling ds&meeh}s érerateslip gachi cﬁfgeralt vpesatizg modegdout of t he

tah ANy L.
‘é";‘;[ Zépn 4 faﬁ%P %Jrﬁﬁﬂng;finvﬁéﬁ&ma? %iheregm?th‘é@fe é’c%lga%{‘{. | &me.
meanst. adeckup talile fqrr;tqn@e datd seprasenting ﬂmma@aﬁﬁmmﬂpa@w and the

848 R Mg A AP VB S s o
wher &8 ﬁn%an%fov\mmmxm/tha@@ﬁt%@qpeﬁtymweé based emte data received
KemOhdihetahify %Jéﬁéﬁ%nﬁg(ﬂb&@tﬁmmg %B&aﬁg%eqﬁaﬁﬁhmem and

the initial activation of the device purchaser

pm thedatastqrediniRe lpgkyp table and displayipg daty wtm ejtherrthy battery
E&jﬁc1f9&ﬁﬁﬁfe@6£ﬁ§9&ﬁe?’“&hb&?$e@mxﬁﬁé endar 15 date tine

§$ function an e warranty explratlon date is
S Dhetery sepaciugiioeing S CRRka "Pemihobs Seckpnicrirebling
wﬁieamitsackage@ Inraﬂitouﬁyégsﬁrtiﬁg(hfbaﬂrg td&;ﬁécl w\%harvme&lﬂ e battery is
Xxpi ration date i i spl ayed, as

BRP G » BBy Yl S e s dn SR thsSleck e Gsabling
daﬁ&ﬁﬁmyy&mqmmw systenlof G a|n182 wherein t he

S i ncl udes taI
b SBrBrid SorreS it Rt Bl el i ﬁ%ﬁ%ﬁiﬂfﬂw
éxtbe bateryoecepiatie as tmo d|g|t data elenents. 84. The

reanty contr.ol t.em of
08 SR terd S m O et Bl H R g ptte i storei
aompmﬂadtmmmmywhemmarranty expiration date.
76. The battery capacity monitoring system of Claim 74 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.

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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85. The warranty control system of C aim 81 wherein
the warranty activation neans sets the 25 warranty
expiration date by adding the stored warranty duration
data to the current calendar date. 86. The warranty
control systemof Claim78 wherein the electronic
device is energized by a battery housed in a
renovabl e warranty extension battery nodul e
i nterconnectable to the electronic device by power

nd _dat a i rface contact nd . ein the batter
B rinin A6G- 1R Fotery BRRo N Gla ot g o tpbratre
waniatians. y expi ration data. 87. The warranty contro

S i o erej rr.anty activation
TEoA Sy SRR b R Bt By
esabprgigon data fromthe warranty extension battery

pased Sk BRI Mol UG WAL ARLY e LB bR s

ofard@itgi m 78 wherein the el ectroni c device includes a
dat . . . . . .
ot Pl B6Rat Al il £ GOSN Ae WAl BEIRLOCGES Bl

act i vaeidsnlapfenprovidies ardens! resdoutcefifedoviranty cxpiration diei ng
WaI TR \trafittt SRS QstedRb A1 EiOr8 wilehin ﬁé%ﬁ%@ %&ﬁﬁ%ﬁﬂé&ﬁ&&m and

and resetting the warranty extension e” based upon
raserdiihe ety Sxrisetiemdatepon detecting the inffial agkivatiomefthe device.
SONTRO arm¥B B Rk A sy stenfbDIAR M eRlidht RaraR) Aetivit R hAhEsets and

i ncl udes a"USB port. 90. The warranty control system
&eords e fagantysEpietion dateungn deteqting tefinitial artnationjefdhedevice by a
pikRis§ss data interface. 91. The warranty contro
systemof Claim88 wherein the data interface includes

a e yaspanty cgntrol systesnpf Gimy§ vehsreinthe micgerreessseeinclugdes a calendar
Qe tifhe kEPIRIRRIAOE attifthd VaryantRAtPirRios QAL EQH#pRYed & adRREA,-based

| ectrical energy through a power input connector to

#2 52y oni ¢ device having at |east first and second

8peTigd wit@ntyngstsol wmmm1??m whefdirothe %nfjﬂ@ﬂﬁcpﬁ@ﬁmis

atter apacl,t at a | erent rate n t he

APl PR AR e 3o e Pe maSeh AR 1y of

BRnTheowdrngtytchntra) systend dafgzgaimi &ﬁmhgmttnt* e n@pld;é mlgluﬂss teadigital display
: n ot NnD e . ..

S5 5 BAGh 8IS v 2R BB S o

digitdataglementseast one battery having positive and

g3t i t ' . oyel. t nect or
PO o B4 DRy OUE il B4 B e
ownthaod year vhrapeneiteofisbe varaptyrespimtion dge.at t ached to the

e | ' B,
B TP 00 IS AS 4 ARy BRI DRy A8 g s
walTeK eipitetion datefhyradding the stgred avasranty gureedatartg thetegrrent calendar
Qb gi nal battery capacity and the rate of battery
Somer consunption associated with each different
ey Theevasigaiy ot systsareof Glaie 7§ whareiethe elestemisidevicsip snasgived by
It;&rer} KoRBLaTiR b bdnitablB GralilPexiin@bR tatlely thétftidifletcBhinecARE W fe

ooku
electrompc device by power and data interface contacts, 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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table to the electronic device to enable the

el ectronic device to conpute the battery capacity 25
based on the operating tinme corresponding to each

devi ce operating node and the data stored in the
battery nodul e | ookup table. 93. The battery nodul e of
Claim92 wherein the | ookup table stores data
representing the original battery capacity and the
rate of battery capacity consunption associated with

c devi ce operatin de_for at least two different
BB o G SO U O IR B g A Blea arbuAeyse intude a data
elt@ficé h interebdnétifg the niQBPdteRsdr MMRRH Bktbrih-dHRNBRYS AldSsherein the

battery capacity caonsunption.data. .94. The batter
SR, S P oo P PPEHLD PTBEIEPd WS gt data from
ketekierndl dagpdtict yndodskiting dvewarLa Ty tthdiorddatstsb@ upon the warranty
corresponding to nmultiple different device operating
F’é‘ﬁ?féorngf%‘r es. 36 95. The battery nodul e of Caim92
8heTie Wadahtg contedt ‘sym'd@f GEY SBavheinxli theldsta ﬂltéi’@déingmdes a USB port.

vi.ng a batter .reqcept ac i mensioned to .
o8 bRy Pt PR G B o o B vl
@htainterfie. wher ei n t he housi ng battery nodul e receptacle

.t

L L L L ——

-bstatiighine anddtetnet ehndéckion.m 96 wherei n t he housing battery

dul i iLaternal, receptacle.
TN R RRARC) B TAES ok FEOEL ST B Bb Sy
input aodesstontorrarstgironic dayire ihavingatdeast figst andhseeombdpetnting moges,
I [ .
TR R LE b NGHH) LA e L Roon
Hevigeirilugs the bapabikity,of megiipringthe eperatingtime caresponding@o each device

gﬁg.gfng%hgg},é@a&g}y%d@egg&ﬁ éc devi ce data interface
for enabling the electronic device to access the data

st or el 3 chambgs withingthe Battery aepdalelferdielding a Isast ond bateryTiaying

E@gﬁ@raydggggﬁue%@ﬁtgnggm;gz further including a second
attery coupled to the first _battery. 101. The

bat t €t y* RRYGUIEPS Forapeiprforiptyiafig withthe glectranicdevisa pevesrynput
bﬁm@@&ﬁa‘rb tth‘éﬂl tHeTbatg&y hﬁ&]}w\d(sjtahadh@gtg tﬂmﬁel&%ﬁﬁetqeh‘hélttb %ﬁﬂsfk er pdrer from
attery nodu] e aim 92 wherein e | ooku .

[Thﬁﬁﬁtée%?%}{mt F plsptropic deyiger at i of ﬂa%m@l%ﬁasp@ng data

tdpfes&ittiﬁ%ﬂxé gﬂ'gi_ﬁal denére Gap_h?t_y(hﬁﬂﬂiétrﬁe t@ﬂfittéiy_%ﬂ{vtéycoﬁsuénpttion

cOo . Vi. specific warrgnty expiration date.

ﬁ?&%ﬁméq eé'@f F’%ﬁﬁef}t %V’ﬁ%ﬁ?qrﬂ’é‘g%’a?’@édhavi ng a first

hi gh d/ dddaagmnsfersystém fdrmns‘ferﬁ?gme dith Bigred fn the lBﬂteiii Bodiléliookup
nd transforomer wi.th a | ower. output voltage to .

%gll%ﬁ‘?‘g'fa ﬁle%'ﬁorn%cegﬁf' ! nF)oev?/%é% ?18 Slectfqpic deyicy l%tc(‘)’ gpe étbqg[@“%fy capacity

baskq ecthe offddating imeebeaspomiitigao edch dbitenperdting @edd £l the data stored

ﬂ{tﬁéa atge%qm ufe%cg%té %f%rrpri sing: a. first and second

el ectrodes 10 es bal ¢

I'sh first and second spaced apart
8 nthedetterpmothge ofPlainh®2 whargje 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.
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25 b. high voltage power supply for generating an

out put voltage delivered in a series of electrical

pul ses to the target; c. a battery system i ncl udi ng

i. a battery; ii. a digital nmenory device for storing
information related to the anmount of 30 battery power
consuned or remaining; in. a data interface for

communi cati ng between the battery system and the
device to adjust the amobunt of power consuned recorded

|n the battery system_and d. a display for indicatin
5 Theb aatglarmq%r@ %Qaer@ 0% Vsssithe glecionic ésme includeys hopging having

eal Hfidry adidele tcsAd diflerkfoned B feQfivedheihitbry Rbdale! ar get

first and second el ectrodes to

SRt bt hatiimtnle of Glpina 88 SYhEreG AL b R BT BA e tecmucios
wanﬁga@edttafxeaiamcmy rétaidiod b seRctivlifreRasRte atte nYodhR!

S i b stoigf kPt B st e bl St i receniet

@om@risks &iPinfeynal REeptaldl cating to the user the amount of

fecaes e i CRim g2 est oﬂ#@g‘é%{uﬂésoaﬁhapﬁi&wuon and the

dnefal taiterg module fecémicleis gositinhad ohithin @etHatd@ép debtion.

55 T W P B B R

deterfacig mg: aareleemﬂqmncvice ldata dreterthet for exiabﬂng the ele@foic devided

serie Ietr al. pul s tq the target; c. a
'ac‘;':(f’jsgergar%%set C‘f gﬁ’f’?dleugetlgai“ﬁéa% te-timed series of

dloe.cThe tmttbry mddsle of Claingl 92! furthernindinding ssecdndrbandrl; oovphg tb the first

Lli% to extend the duration of the pre-tined series of
electri cal pul ses. 107. An el ectronic disabling

d@V.i Thae Hatsery diodulb lof Glgina 1@Gwhyetin tefjpst batiengis caupldd in s¢rieamith the

§g&9@gatg}fctrodes to establish first and second spaced

apart coritact points on the target; and b. a high

I8P+ Fhpbagerwmodule eHTlain 82 whersia thet Ipotyp mble@lﬂoﬁwewmmaalge

dRpitafih 85 RELAISHE BEctrotf: debicsto c%ﬂgut% G PR li}q Cftluted, device

points on the target to generate a positive voltage

PBEHR Yarantexpifon datect r ode and a negative vol tage

ROS eAh ERbtroRlc didABlintdaike Bivirzld ﬁ}gt%ghjlgﬁage’{ﬁ'aﬁﬁyﬁi%? er @feating an

di sabhling a target conprisin providing froma first

Hd @ seread ge»ns@éfwre@thaﬁ Ipperquingt ypligge to gnafipain eyrFegbflow across the
Ia@dto ARaklPa Albject. 0ap at the target; and

104. 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. high voltage power supply for generating an output voltage delivered in a series of
electrical pulses to the target;
-c. abattery 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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25 providing froma second stored energy device a
second signal to the target to continue a current
t hrough the gap and through the target. 109. A device
for disabling a target conprising: neans for providing
froma first stored energy device a first signal to
the target to ionize an air gap at the target; and 30
nmeans .for providing froma second stored energy device
a second signal to the target to conti nue a current

0 t.hr h et 110. A nethod
for 1t oK rmnl%m%m%sogluigt & e% gl%bthf‘§a ‘ém%PéVim@e oper at ed
by a baﬁmy pecbilrbelenabh@dto establ{sh ifisst At sedhdapacsd Apakt@ohtAd points
g abl ng node of a plurality of nodes of the
evi ce, measuring a tine that the device operates
i N eabha high patzé peveo pephitforgenersiig afoutpatvoltabeidedilvered/in a pre-
: Lo nal battery capacity
gﬁlgalg ngealléc% U%e %%g{%%ry 5 capacity
consuémpi dlmina}'églsmmmng to the tier thaemows of tine rgnaiminieinehcht fuise
Qé&&g@éeity and d. conputing a battery capacity
consuned based on data received fromthe operating
Bl eAmelegtiopicidisgbling dasce for disablinga taygst conipmiyingi e
moni t Or G ARIP r .
i nf OI‘?THII on@g%g@eﬂ&?géésg@gﬁe%?ge %‘msg@%t& é?nﬁcg&%cwpmms
QBFH?F?’S"?tng a. neans for storing indi ci a of a duration

of a weq K@N’d{ta%e };&Vepsupgﬁff&sgcﬁg tu'%taﬂr %eacfeilvérédﬁ a pre-

f.or .the warran neans OVI

P@Fdé"ﬁ'@? qfﬁ‘E“’PlfPé‘lséfe‘@lﬂE‘fééfgitiZ The syst em of cI aim111
wher e¢ rhthEgkr ﬂ@&ﬁaﬁ@wo hﬁﬁa‘i&rtﬁ@%ﬂe%eEBAgﬁe@ Gfélécu%a%ﬁl&’eg%as

an er at | aceabl e devi ce,

r epl a ehd & #levges FhFP%PE faptend thedueation of thvxaliertmmyenes of

dlactttidad puléesret hod for providing warranty information to
rocessor. qf .a. devi.ce c d by the warranty, the

i%fif%ﬂqﬁ%ﬁ%‘? g'Lstﬁ’é‘g 38““ ’0‘3?"’%“5 H@gteet QmPFIsg:dur at i on of

a warg. dfirstyand sddondsdle@trbdey ta eSALNER firlst &3 séddhd bidBed/phrt 86Hét points

n rovi ding power for operating the device. 20
RI.’L%. qﬂfﬁeé arg%%t hod of claim 113 wherein the warranty

info rbwmhlmwygdp@mfr Slpﬂy i gelxilating a.gﬁutﬁﬂp@[t@éﬁ(ﬂghvered aﬁross the
ce, and t 0 .t her
R PAGERRN Skl hoift of B8 el e el Plsaie gl e
Sbmdngl@negtte'ewnmﬁgcpagnt&i grthengheotletthdest art time,- and
SOVAEL'eﬁQd g)g\ﬁﬁ%ﬁnég%g‘epgongﬁ&nl jtating an extended

war r ant
prov1d1ng 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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