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WD 2004/ 073361 PCTI US2004/ 004438 ELECTRONI C DI SABLI NG
DEViCE LI et e rrrrrrrl *166166*

wBEBIIeLS For disabling an’an mal o hommn B Hpgy
AL

and to nmethods for providing an electric current
*166166*

through el ect r piEECTRONICOBDISABIENG DEVICE I CUi t
an air gap between an el ectrode and the target mmmnmmw

original stun gun was invented in the 196

Cover. Such prlorFﬁﬁi)gﬁygEgyn§n¢nQ@paC|tated a
target by delivering a sequence of high voltage pul ses

i nt o t hEhespriesent mfveltttwe rql@tps;t@tdemwmfm disablingen@gimad pr human
targJ_I[l 0\§I § 1?3[) rms% Lﬂtrg 0v1 elét%gg 5&1‘?&?&1&%@1«?&8&5%9 ﬁ{ tﬁget ina
circiit HaRingfah @it gap PdIe’@hae]Ii aqod\amods wad ﬁresﬁargetaus e involuntary

nmuscl e onttac ions. Electronic i ces
such as 5 iy S PR e T Biee b e Sugh prior ar
sumfghﬁsﬁhcﬁﬁﬁtﬁ&i DasueBbPadivesesa fdqu@ste 0@ high ol pulsBs into the skin

operation the user est ablishes direct contact of the

of the [iasget sueleibat the eweent ﬂp‘géhrough the st iersergmwith e daeef son
neur@mu%c%m:? E}?st%-gr E% @GVJC?% uf a%t!lﬂ Cf?{ df"l'f e 0@3{3 %rstems

I nc s an ectro e that typi Bifcl u
causa inlyahingzly poisele corffagtionda Elestrenit Idsablerg;h:gees, lrechcds stuini gugs, have

e.targ et; s _skin. |n.
oeerfiBadt g 8o PSP des B R0 Gebin LS indaby of petion e
user@Beblidhedditdit edntdchef the blecitodesiastharggdtha sskdnd defigi bgerates on a

t ar get because one. o bot f the eIectr des nt act
remgtp, ertabgaung ng P(BPJHP &rd'ctrhlaﬁlusa?a e&trp#g'%empwaﬂy

inchidd§ 9 Bhrbed pinh- THR: aRDYeRE 'e@%;é@!e thl gy Qvo%ng Yar@& or engage the
I npl emented according to the functional 0 bl oc

target! ssplfina rin ofosr¢ases, & mahnmscdﬁnceguhgmlsttbmeqmgmg af b@ttl of the
I [ |

o 8 B sRANIGRL i BOLLELH, EPR o LSO ARES Y e
cloﬂmagtrh]hdrdmahlpeeetratmgthegmgatsism Subsequent cI osure of

tri gger sw tc use [LOCESSOr .

hot Poan &S Eiong RS 1ol R P ERE e Atk 5 the fpotiona
blodR@iptarts 6PPIG. 1104 st g1 60, alopink seféryv@\htch §¢ cofinec@ladattery 102 to

2,000 volts that

coupled to _char GR r 6
a MiCEPPFQEESSoT E‘W%I“tang BlRETs sEg 0§5n Et%u prepe gtlctc a@v to\tlﬁen
conﬁ@ﬁaﬂ’d?ll {RGSqREA RERuR RA eI fehR 2 leafides ﬁﬁ&ﬁplbb@sor 124 to activate
ionization voltage of alr, a relatively high voltage

highaynbage BovserrseRR)y e Hichryalagemormsr srppbf lq4r Soarwétedf@l;age of
f

aboi U0 A Bl RSP Bt b B cHEY R0 2 G pRfh Moty
outpait voltage a WhegdjpsvdBaBAacon stpARBam GAPH em:adgene ;ommt.ieh @oltage of
. as_.a. |l oad havi nce Z1. A reI I

e, § ity et Pkl sbeap st oA vaEodne? s

Tran@briRg eo@gtelsﬁup:tatsa@utgerto mﬁn 56,000 bmtmﬁfseaﬁe&msders iBarid E2,
) rom;through S A@ gecreases u5|ng ai.r in

ionigig thgf o %Ta%iipg G At e tiyEremalige (hhaving an

impeddngdiZli. IABRAMAG %Jghmlﬁge 1§ 2RRAYIaPslied t@floaﬁgﬁr kA s@BP o RV oltage
deflnes the end of each output pul se applied to

of capastter Higaapidly degepases, cupentflow through spark gap GAP1 decreases, causing

air in the spark gap to deionize and to resume an open circuit impedance. This "reopening”

of spark gap GAP1 defines the end of each output pulse applied to electrodes E1 and E2. A
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Wﬁ’g?ﬂ"?’g{}é(ﬁ the type illustrated in FIG 1 pf;&dfﬁgz%ﬁ'mnuss

to twenty pul ses per second. Taser
Internatlonal of Scottsdale, Arizona, has for several

4 & HF1Q UNBrodiicet BBmIHARR 0 ilvérdi$ biiled
typlc%ﬂn eacgﬁdgg%aﬁat ed as ?'r?e c'(I?aserlrn(r) R/bderliﬁ;k/lw Sgﬁr

secoril. I\/bdel I\/l26 stun guns. Hi gh power stun guns such as

t hese t !

capaci tHPu TRty fS BF SAAEAT, M BRERRYfor SRR R mpmyfactured
stun finsalf Gisttyie 1885tmt(m1r1ﬂ1FmaUmd deslgnzﬂedjasstha' Hires® Modsti BHB land

Modg VIl SR ey BT porer i T St ot D Y oal ey Peniagirey

storagé capabitdr 106 Baamg 4 Qap%&tdnﬁéibﬂ fré@ aBON O 18 about ©m8(1ﬁmfdf£rbds
etween the target's skin and an el ectrode. An outp

vol t agdt isfdesifrbig logiisablgdargess thet may b PearngHlotaing guch $ 2 leather
or clgtﬂgac%gt td]btﬁn{gmtulan%desﬁdﬂﬂ&q dap?f %tﬁﬁ BRlcnstf 5 1?1!:19% a}5c91t 2.5

uce nmusculffar contractions in the target. Wth hi
cm (p inwk) bestverm theitasget’s sigh ang an Hlectivie. AnduivRsvaltagn ofjahext 50, 000
ni t ude of th current flo

volts, xglil 1{)mg % AL %ﬁ? oé lﬁliuf) & eg { r%ngétsavxnugfgﬁt%g%icg%?}]ouxpla&c%qnuscular

contGtOH3SH e tagal &id high @GWasStd:oglms,g;ucH a5 thoN1I8ant MIeastureguns,
human target, the stun un causes the tar et to l.ose

the maggitygs; qfjthg c A O I part 5p gip o Bbéf%ﬂées Ry

causél nﬁﬁ&‘étﬂ groA{JBeof sﬁﬁeﬁ%ﬁ&‘lesft@hlvﬁl}l Qnirfk®. B6OAREnANErgke the stun

di sabl ed bout 000 voFts the air in one or
gun paises t@meétvdomrsabﬂéy emaingaiR @ Arect halaaeedRRSEITE| Agpgesult, the

r es and current begins flow ng
targ%%al%qgﬁlegsec%ragggessdl%ﬁeﬁa d E2. When el ectrodes El and

E2 are At awenf®alomwdls, the piefiraeriewe bythl Q4P 4 agedARe betiveerdoutput

elecé?c}j:ﬁ E13 S ggtaﬁ%{hte@%g gnelz%I g;anegrlgb?%n aﬂ%gmg Ehrgl?é%l lecttljages El

and EQQWHeh@&Bﬁ‘JJdéS [Eowad EQ ald mrgented weth.a rElativedx ovpinepeduvice foad Z1
human target and with about probe to ro r.ation
instegfl Og s MetDmpEfaEe B i Prodeps. the LRI, Spags M fiarap 08

signifREBy M&@r Sd1 ge V8. P SXmpk, Qﬁthfarlﬁﬁ?ﬁaﬁ%ﬁét 488 vABMbyal grébe to
to about volts. Conventional stun guns, exhibit

prohempgaratroanmf GbQPé 26 sppe(10 insheptbe ouputyglpgeaf ganefighM2gsgm gun
n'ugfltucﬂgll‘}l b a% rS@tO%O lyB1tOR a"éoﬂ Shdofts. B ehtPonal stun guns exhibit this

consi st ent Cfeate an elecfrical are across a very
rapln ivgltage rdecanrbeacmfse smqh@turrgw@l anedenedite oppagse innde p spgleamodsiip

N

,_

conﬁr
a loivﬁﬁ@eddﬁﬂ@dﬂmﬁes ﬁ»ﬁﬁécbﬁﬁ@.fghtﬂﬁi/ﬂccﬁoﬂésemﬂ airgep | osgaps at the target, the

d bout
ey ) S OGN (RGP B b R pidgraly sbort
1, 0GRSt s, ! hflﬁcal Gomye Bkl f]&ﬂﬂﬁ{ay Phebdht WAl nl.ih@é’(ﬁmbé’of about 200

necessity been designed to have the capability 30 of
ohmsausi ng i oni zati on across one or nore very high

i rpedan %n%rﬁlog Relr aggmﬁs Devet rnggés51}}’%§e@de§i§§9 hd havd Y capability

stun guns have I gned to produce an output from
of caiming iob@atiifihctass atpoertmore very high impedance air gaps at the target. Asa
result, such stun guns have been designed to produce an output from about 50,000 to about
60,000 volts. After ionization, the gap impedance is reduced to a very low level, yet the stun
gun continues to operate in the same mode, delivering current or charge into a now very low
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60, 000 volts. After ionization, the gap inpedance is
reduced to a very low level, yet the stun gun
s to operate in the sane node, deli ,
Wég@%)gn#(e]or charge into a now very |ow 1) V\D\é%rr&g""‘wm”8
2004/ 073361 PCT/ US2004/ 004438 i npedance t arget.
impedA0S BEkee NCbikeqidn By ABOVE@N thtivaal high %KW@OMGE wolfdgdRtun gun 100
vol tage stun gun 100 di scussed above oper at €s
discupssfl aboupepgraen aglatvelapeihigient)y, é’l“%i‘?lH@aael?té‘leb)t Jopeglgetiogppscular
effecOW Rl AN S S @a%[eqﬂgr&&?komatlane' atively high battery
power consunpti on un gun delivers about 26
wat t s dihe M&@mmn povdstivers abmd 20 wats aff outia po@ewpmaisumd at the

capad(io 198, 153 g B oS iy BB Fovices

abouiBH wettsrahh guleé raltdofisl Rsss parseamﬁomle tthune récﬁuﬁeﬂlen‘c to generate a
re U|renent to en | VO age power

high Bﬂ?agat 1} YA OU&%Hbﬁwﬁs @%BM%E @‘g‘ﬂ Zpe ﬁfiﬁlﬂ’i%%%a %?b%éfplatlwé pyd

relatllvélg %@a@%@gh’f el &l pagtny Iﬁ@l@YO” &h Q&Hltl@if‘ tEEMD 6 BRh h YoRECK

In addition, thé M26 stun gun power generating
genegighg @blsitsmt@cmvp TR cm@mtord&éamn wr trarg®rmet K}, anqui related

tr nsf g i ma
pasts oA HRT g PPraBRpb e Bl b RBHS: 2t I Bl TR end
high holgiaze Cﬂﬁ@(ﬁvﬁlts}aﬂﬂl pahs gh thecshctcmgﬁr} (sRie @f Gansdbringe} 188 dmptar;iefate
on the secondar i de of f rr 108 nmust operate
with Gghe o eRBRTe s Lrp b gt OROR VRS, "ol taoe Loo. 000
vol t's) . wihdh aeticemil GRoANET thE hlReS ivenfhdie 1RSIt
i nvention, the cost of manufacturi 2}8 and operating

manyfpciuEne A OPerRE b elpGitpnifedsablBS dgviges walk rasirict wWidegrrssst uss@f these
t | aw enforcenment and
Weaﬂééggogfrlm% an eértn%/1§ B! %%HFHE | NVENTI ON Speci fi ¢
expressions of the invention can be found in clainms 1

and 28. An el ecty '%@, @e&gg@;- according to -

various preferrét t 20 i nvention,
for jincl ude ond
ot B §§g§ k%%orzss(%fg%qgeﬁ i cang §°u g‘eccaénﬁ a %(:ed apart
c orﬂraﬁdtctrpmllc disgblmg devies, haoglate;to aarrdauaprlafeghd vs.plecttagtt—rh@m@ht
. | e .del i.ver
v SHRERY clfling SRERA LA SOl Bl SR RIE SRR Ffond secone
spaced preettcontact pemesraatthe targpiosid i ve vol t age potential at one
I £

a hl%{ \ﬁ)ﬁé{%éegﬁgvgt ! g%@ fon%gé’ﬂiﬁ H\élgtlpét%ﬁ Cﬁ% E\f%’éda&cros% the PH‘S{ and
second eeratt pejnts on thartaresi ¢o @nerfa@ramedtl‘e@sp@@ges»oceﬁltlalhEO@rMeMe and a
negdt¥ 681 OBorerAPA: Wliiier BEANIGET N9, froma first stored

energy device a first signal to the target to ionize

an ‘amethgdfer disabling ataegerccordingltoprovisgireferddrasprace oﬁehcmraslent

veRtfs uf&le 1

b e R g N S I e
lonizezan gistzap A threigiegle anbprovifisafbinagecent atorgdeneracdoiadianerond
sign¥136 ih@ lt'aﬁgeﬁ’ Ecﬁéo‘ﬁﬂﬁlﬁ% c%ﬁgrﬁ%@ug(ﬂfthet %g ald @nso% f] Ihe::ég' et

i nvention, includes a circuit r rov m a

f i Asdevige (5‘?’6@53@1!116{ agtyrgeltemcerémg td yariops mfgrral aspczcts d!ﬂhh}: present
mvehtﬂ{ngﬁltclua& a C%l!]l%ﬁ)]‘ g{bvﬂlll R@Pa ﬁltst stt(n‘gd én%{gg%tevélcga 9 rsf signal to

CIrCUIt for provi roma second s
the target to ionize an air gap at the target and a circuit for providing from a second stored

energy device a second signal to the target to continue a current through the gap and through

the target.
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energy device a second signal to the target to

continue a current through the gap and through the
target. 3 WD 2004/ 073361 PCT/ US2004/ 004438 A net hod,
%%&‘%’?’87%@ to various preferred aspects of thePGI/Es20H004438
i nvention, for nonitoring battery capacity for a

device o : - L nel : nitori an
oper at i nfgﬁ{rerg‘gg’dac%?;{gﬁ% f}{rag |S¥)3T/ef%%%rzrio g§ ch)H'% £ F}eée"één\)'?[g@f" for
moniteaing bitteyy eartabitelor hatvithepetasd tea bapey,ah@6ddsN ndABbring an
respect.ive operati de.of the plurality, storing
°Pefa§‘8§ Ajoge 8?"‘ Pﬁ‘éa@f P%‘gﬁ&ﬁm °§“18 SEYiEr\Pcasiyaes 4 %mg that ths dPdira
opepitesdn eth@epbctbatipefainSApacafitie Mbﬁ%dr&? RS gf Ak eHginal
wi th each operating node of the pluralify; an
battery FARACIEH G gt ofra ratecph Ratery CaRsRisYI AensuDRE etlassoriated with each
opefaBiA€ 488 o QRS B bk o O . i nEANS ;
P fr ogn t he {)%g ?g%%]ﬁ}goa?‘lﬁ r?eé_)]ﬁ:1 lﬁ%ﬁ or %ﬁgpﬁh%égﬁs&g%u?eﬁ:ﬁgs R Fedtata
recaiaddropn tha openatinginpdé mbuitarag ingrans ygine the opemtingliing noditoring
me Ellmo#g,m%ee’%gﬁngg,d aspects of the present 10
Invention, Tor da device includes a circuit for storing
i ndi ci aAofar@angiunfatniadion efstean, wabrdinatty varéous priefefrldll hspb@s of the present
. si}.ori&g % start tinme for the warranty;, and a circuit
mVENEPD. 1R 148 IRG MGBIeT 2 Fitrt g stuineipdiehef adyragien ofywarranty; a
circhiY Sr@torinB Y stad drhefor AR WrRWldgsh as an operator
repl aceaB_I_e part of the device, a replacenent system
a ciycyit forinreifiding pawersier eprsrting theadavingt (The sstein mety Harther be provided

_ '. st
o P Pl L BB g P R o tomded

warpgncessor of a device covered by the warranty
includes: storing. indicia of a,duration of a . , .
war r antyeEacbpecnBing 1 pariaes piefred BPeEhef {aPTFiAt fvengpiy for providing
warfanOVin fbir g @OeRs pro@Esod PR &dvideGoléted 88 YieGRarrahtEinBlalidio dtoring
rt her jnclude providing as an operator

.o f
mm?@éﬁ BB AMETHY 1HENg & Staedine fg sheavarmanit apd g isling power
for &peedting @ IR, The Hedd Hay ieiehd: %lﬁe%?ﬂéigg% & b}%gdtglf

the start tinme, and providi ng power,
replpgeable ipar of thg darice & repiagemientanadatet that peHESGRItGTHoON tEFRndIdE,

sor SR3OSt By R s

wherein |ike nunbers denote |ike elenents, and: 25
FIG 1 is a funcgtd i.ag f stun gun of
the prior art; iE“ng&éTﬁ% éigflg.p Fotted %ﬁock di agr am

of an eSeatmeandCmeihsadfitiechrek@Hi &@entAE AN Bk ABschBed with reference
[ o.usw%gg%: .S of the present invention; FIG 3 is a
I H

to ﬂ\ée?%?,\ﬂng S PR enel dke slemeaist g vol t age

wavef or I@f1 fsheum&ichAW ' :
FIG 4 is a gr apnh iOF?U%S%CFE%%ASQQf%%%%%? ?étgedpﬁ?ﬁ%dt

vol t age Flfa\ers@rirmational frock diagrani of goeledtomicigibiihe fvize

acccﬁ-ding to various aspects of the present invention;

FIG. 3 is a graph illustrating a generalized output voltage waveform of the
circuit portion 201 of FIG. 2;
FIG. 4 is a graph illustrating a generalized output voltage waveform of the

circuit portion 203 of FIG. 2;
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4 WO 2004/ 073361 PCT/ US2004/ 004438 FIG 5 illustrates
a high inpedance air gap which nay exist between one

WE HooaidSscEl ectroni c di sabling device output e{,ﬁ{]ﬁ;@f@%ﬂs

and a spaced apart location E3 on a tar
illustrates the air gap of FIG 5 after ionization;

FI G 7 FIS. SilBk@2AEs d hibhihpedbhdeGirt dag wtﬁmﬁﬁw@)ﬁstqfewadeﬁ one of
gap GAPA of FIG 5 during _tine periods of FIGs. 3 and

the ehetfqm@w%ﬂmg devieg @mm @%ecvwe@?dénéérswgd gparplopgiontdeon a
targe odevice of FIG 2; FIG 9 is a graph of voltage versus

time for the devi ce of FIG 2; FIG 10 is a graph of

ti me fdiGt hdlsegesthe eir ghp ofldCodtafet iopigbtsms of FIG 9;

10 FIGL1.is a functional bIo am nQ

el ect roFg& 754 s%%‘?}ilﬂl Straag\l} g %%ag?edg%agu %ago(%‘gg" O%ﬁ%r > during
time PSS oS F1s. B lagd Py esent |nvent| on; FIG 12 is a

functi qpal bI ock di agram of e,t ot her ele

di sabl iy 8 gerdrerh ofct &%?%ﬁ\‘?gs 3“17‘5}6 CYES 2# t he

pr esentpiGNY & gk oflofag e%ﬂ%ﬁ&&bﬁbﬁ@e&ﬁﬁ@r Q”B
illustrating the vol tages across capacitors d,

C2, andFlB31&is apraph of 2imp for thy sequenes of VT IuipR Elses 9f FLG &

tabl e iwgi

care” et 55 o nbodfal I idabin o BRI Sfeo i e B e i
accogiiﬂgmozbnmmeﬂspetctsoxfkhecpra@nam@ftioan al t er native

! TSRO0 R AT G R o109 3P RRR vt
dev1€eCH&E(51ﬂh1|0QdS varold asects b&the beesentimh¥entid? i S a schematic

di agram _of &gvver supply 1201 of FIG  12; FIGs. 23A and
23B f orfi0s BrHowatimingtiagrmnibitams herolpgrs 35S ghpacitors C1,

C2, é&idr@%ftffw} 1Phuld@iigvigees,of FIG 127 FIG 24 is a
schemati c di agram of an alternative circuit for the

ci r cui tFI&F 1§is@ tablg Sndd@BEng theiieritye impedanceofatiP & anhGve?

m@%%kﬁ%’ﬂﬁ@sel 3 . BESCRI PTI ON OF THE PREFERRED
el eécironi c di sabling device, according
t o var i Blgs 26 syreftinstionhl blbek agsmmf a 6ltdrmatia timplementation of
orarl \n ani mal or person (e.g., the

CHCIP%R Lgnq?%@» ‘quﬁéo extent irmmobilize and/or

i EcagaCFIcatze 1§&ﬁhérﬂﬁtgﬁila?hﬁﬂoéﬁ@ml’qoﬂbﬁmmicﬁﬁ@r1l2¢nt from

the devjce_is passing . through the t

exanpl el1GH8 ted ey g PPWEf 4B *’355%‘531& IBG 2

i ncl udepi, 2DOWRT 23 BRI s@ﬁ@narfc'cﬁa%?an@ﬁﬂa:ﬁ%‘e?ﬁgm%ﬁ%f &i¥cuitry

storage capacitors 204 and 210, and sw tches
of the device of FIG. 12;

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
invention, temporarily disables an animal or person (e.g., the target) and may to some extent
immobilize and/or incapacitate the target while an electric current from the device is passing
through the target. For example, the electronic disabling device 200 of FIG. 2 includes a
power supply 202, first and second energy storage capacitors 204 and 210, and switches S1

5
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5 WO 2004/ 073361 PCT/ US2004/ 004438 and S2 that each
operate as SPST switches and serve to selectively

he two energy storage capacitors t wn
“ﬁfgﬂgﬁﬁgﬁrCUIt el enents. Any nunber of physig'glgil/%szm‘”004438
capacitors in parallel or series connection my be

and 83 Gt bhioPBlaRMB SPST sGRABIRG iah@ kerddtodbREMeHEhnl st Shd two Ebrgy
switches may be inplenented in any conventi onal manner

storagg CAPAgHOLs i, HRwiy siFeIsGite i elemeptse Any armberefithsieal cepaciors in

pmdl&l%%bﬁés%ﬁﬁech&?ﬂ@? bi FE ed401tn 1§m§1ﬁ|a%ﬁéa{c 1 ¥ cﬁ@cﬂgs%ﬁ 4&8in. The
swtch Si a vol tage ['tipli

sthglm pmae'cbetlmpfemegted amchysc@wmxoealen@mmmsh EI sparkdgap® and/or

e be. {i OF, | in darts as.
elecggrglg Ev&szggx ?g%b lS]C?&?f;SaCI - ac1t g(?i 1gn% gly aﬁognegreél}y switch S1 to
a vottagexheltiplidr208 g]lmt & coapisd to ﬁn@ﬂﬁidlcsbﬂfnd eRictredss £ 10ma W2d EldcBrodes

ger a switch simlar to

| ect rode E2. 2

sy el O G e T GREs Syt she o PR G mpd oA o also
couplodHhr g atcBﬁnﬁdnmoﬁ&lc@d}%le beadPlo cibadhes Si 206 and

S2 212." The out put voltage Vou-r across el ectrode El

and E2 gﬂéﬁf@éﬁ(‘b& @wt@tauaﬂardo a gue rigger) 200als switeh controller

I [ h of two

214 TPEHRAT bk Al onl Aol R B BB N2 BB e

supply 282 ouiyutaccﬂtagﬁa‘tf@d agtos$ elaeroiOE] aﬁaﬁa@mmgﬂ Bheration of

edur tine, i ter TO T1.. At

deviEf o e SRS S Py e biehish Bl Bhclig o e fdtions 201
and 908. tIhh)pStatlbﬁ) pcwmhpply apacsl at:ﬂvat&% tihﬁ ND' Ca;]%nors 204 and 210

mul ti | er. 208. ?L 3 shows rel ativel y
chargp &Hn‘f\’;%ﬁhf’gﬁ’é’ pgrehi0-pér Ao Bime 11105 TG, itghgontroller 14 closes
swnm( BN EIupfeAlapadithBi4 t@@olt&éeliﬁﬁlﬁﬁﬂé? @O? npid. @ hg?v\ s Q’g 'd;%ré

npedance air gap exists between electro
relatl‘gqugbngh(yghagg@n@@pmodggl todi?d skin contact eX| sts

bet weeny,
Ski n contaE%9%$%V| des %ﬂﬁg&?%%ggﬁﬁgg%?pgg&%fgygﬁmcemugq;
°X‘S‘me°“@¢'ﬂ@hmd Hpgeonts ESpamE Edndin memap Betveen

BTN e T O

impednts t @orasct ptuym;l ESadnld B4l 26 Spakcétbdpart 0d b s, d1§iﬂ§’seﬂﬁh!ove The

t 200 o nms for typi cal human target
resig o A o T TR g} B B Ligrg P e R Gutset Bcilly fegs than 1,000
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through the target will eventually exhaust the charge
stor ed in capacitor 210 and wll 6 WO 2004/ 073361
W 0 2%04/ 004438 wultimtely cause the output_ vol tag
Poz 1o a voltage at which ionization is ho'Uy8Hgats
supported in GAPA. GAPA will then revert to the
urmﬂagaiy A5 BE Gy {Jr HhabdReHGES mtageeat%@r 1eﬂlzat?&1sr§ ab. lo(ﬁger
current f ow t hrough t he target.
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thIough re519t iﬁ)l t FRERONF volégg gutb’ut 0%910h voltg}gles Bwer supply 1202 is also
connected to GAP2, a 3,000 volt spark gap.
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connected to GAP2, a 3,000 volt spark gap. 7 WO
2004/ 073361 PCTI US2004/ 004438 Spark gaps GAP1l and
P2 are respectively in series with the pri

ry_and
WOAHYATY wi ndings of transformer 1208 having 'B%§?W%W“*m

25 step up ratio. In device 1200, closure of safety
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cap B (e, g R b A bbb e i 31 o T2
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dlscharge t rou? electrodes El and E2 and t

condugf 83 low) (Pear a0y ipRedanse e Thoall inofparkgaps Grgeand E@PA is ionized at
timd T3 BiSIviAl EbabibrE € Sand ¢3 t&@?ﬁﬁi’ée%o%ﬁﬁé@roggﬁ LAY 8 M the

to a near zero anpbunt as tine appr paC|tor
relatiyely lpasimmetange das f the target. As illustrated in FIG. 17, capacitor C1 is
discharging to a near zero arnount as time approaches T2. Capacitor C1 does not discharge

prior to time T2 because spark gap GAP2 is open. During the time interval T2 to T3, the
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prior to time T2 because spark gap GAP2 is open.

During the tinme interval T2 to T3, the 8 WD

2004/ 073361 PCT/ US2004/ 004438 vol tage across

YORNUPPIs c2 and C3 decreases to zero as t h@E&/US2004/004438

capacitors di scharge through the now | ow i npedance

. erm nal.s .El d

volidgs B etk CEBM CRRRRALE o4l itk (Pl e e
the npwl lowgmpadanos Gargbteomty) dabd seddl acres duipdt tininalg B iane E2.

i nterva to T3, During nops t interval T2 to
T3, 1 ner A8 gt e PHlReR RS P afe ot e ilisge ornss clgpfodes E1
and BD &aling my Blié+eallTOS6 T8 hDAriad eiskt of ORI TS 10 I8, BEvoltage
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provi de 14 o 1.S6 |
Pl he Rl TR e R ) AR Ao b HBpfsent
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uration of i.nterval . Ti to T2. This duration my be,
't he Pt P ETEBiE. ahe diioRe e weikonite AySerB Apterval
T1 t6 M2 OTHR (dutiBh B145BE & 1n6 Rhge BORPAbOGUT. 8d M8 @5 SibiS&RoARS
the duration of interval T2 to T3. This duration may
be in t }p@tbe&@glem@gtml%oq}berzbuqt@ngg@ wseddppthe duration of interval
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T2 08! R8ARMEg T B 2L s WA 100 fropeonss
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cire ‘hOPéa’ﬂanx*a%bﬁ iy ?ﬁﬁ%f%ﬁdﬁa%eﬁ‘aﬁr&é@@%a@wet 1&0f) in cold
ambleapREiptnad tha By radeAtte CRRRRE ahd\Biafl M HcRRsOhe duration of
. interval TOto T1. 20 It is highly desirable to
interyalelCtod le| ect roni ¢ di sabl i ng devi ces as di scussed

above  Wiid RoRlyRE&HBISS B] Lok ik 0Bes AL
_ discusseé Wt refe(enggggge%¥%§£0g§§%%°?ggg?ﬁ%d%ﬁ§%aidxwe
with; arpsedetarminedipulse repotitionokieas disedséed with tedersnca to FIGs. 9 and 10. In

e SEVSBHLREEL L LOBAEEERERT U1 E0GE BT

progpanesedtito pienfosm hietinds ackoriinpd Vario agpdcts@f sheasipRat avédiion.

A tggﬁsresent i nvention, cantroller %%é4 F;ovides the
CoYPMEVAY IS AHCGRAF U HRPYAIFEH R GentRliRe 12 1 ppndesitbe petivate
signhlfo ApBGLHARGR Wit Mi)lp@ 1202 sbaekrdah@n\dith 4 R-GRRL E%halttg' €ontro] the

duration of digital pulse control intervals S |G 10) _
duratiom of.djgital gulsn eonprob insgrealy i Gt 1 Orad conseausatly TRl furptiqgs (TA and

 Daid S _ . ¢

B G, )T Bk CnlinleRalt Skl g ST AT 4 dboussed
abovgontrol | er 12 14 of FIG 12 includes m croprocessor

1224 an e [ I i.ti,0ning circuit

155, M bRt e 350 I Ny s B bl etiop g4 and
feedbachirsi dnabdondiiohiag eirputE22 s viploprat23@r 1224 récep@ba dedback signal

From bl oraz8 Bawe! QB0 26 ViS Weliback4fimal 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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Feedback signal conditioning circuit provides to

m croprocessor 1224 a status signal in response to

t he feedback signal. M croprocessor 1224 detects wh
WG HEE a0 been 9 WD 2004/ 073361 PCT/ Us200K B0MSg043s
reached as illustrated in FIGs. 4, 7, 8, 9, 10, 17 and

reac is%lﬁéﬁ@te& 'iheFl%Q Mres @%@t 11 i ST@nﬂ:fe ﬁlgﬁtq:ﬁne TO of
cyc

e Is known,, t’hé m'croprocessor w elt mal n
the dpegpting _o:lfqlfalg knpmmﬂhe Bugseprygcessan vall Shairttaid cbhm}ughx voliaza bbwet supply

} r,ating,. fromti 3 until,a time suffi.cient

in s SRFISA APE oGt e St 13 fody e Find iy 0 bmdiSmen

the prédeepuisd regedition rakd Je.g. Vitereal Th&o Ty, aWhilthe dutatibe b?ﬁker&raiﬁ T3 to
to 5 T4 may vary to caonpensate for other intervals

T4 mpgyevagy @rCGB‘PBQSé?ée’f other IAteRTalss the Ficrppyocessqumaintains the TO to T4
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rate. The FI'G ble entitled "Gap On/OFf Tim ng"
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sumlan e A e o0 G GAD 'S AP 2 i bPE AR IR Bherithe tme
mte:tvhls Whgtonifigped em betf mpnasenmhzhxghsrpmdan@pomtcﬂmed];ﬁbrk gap state

configuratiaon t he i oni
whilfhs Gnap S 1on” 5wt s B R ATy 1t g SRR
volthigeah Bébn réddheét) al t ernate device inplenentation, the
vol t ages W|th| n the device are reduced to facilitate

the desift Bemaiccdsivisserpiemererghthe voltagssWikn teveyige are
redudSd PF2GRAMERE ARQA of al ceﬁlﬂhcﬁteleeﬂorﬁgaﬁ‘%lﬁ%t . &Ee {mﬁ‘% 8dRtRional

an i nplenentation may use a voltage nu I er having
insujesing grgferielst Pot exeamwich ap tropleniEnatidrahdy wshe voltagamultiplier having

s BhEc TS 5 B854 e S0 oY

mayetkansd the sunobf mg duzmdutpuptzolmges: | H‘oc metmpla%&agbf mbdkiplier2fcuit

j .t h I
2000 P86 kS e 1B s ks ey abed St asery
tapp&ﬂ oeliwigepardd @ecfoh&zﬂ'v bbﬁndlﬁgs CT hfe rs&ﬁ\ub hﬁmﬂfrdarﬂ@ie}’pr%ﬁ? MWAkling to
each secondary w ndi n 5. Transforner

eacli%@ndef‘. Windigg i hisl 1shelbrap %mear; 11%9:‘% $t\}leacs?mzleﬁha%1hp abieptiye of

hiRyidB a8 011§te Rio BF béhetaBho G DRDA LI Ghb8
% srg%g ; ab %ﬁ 510 OO% \70 t% f?%?n Sa”oout ggtt%fj)d(g)o\ygrtsmm

abomgeoo%\{mmoyler M@l}a@%ﬂd{s@éﬂ&?@f s éo@énﬁsp@ndgecmmmﬂ

o SRS 81 e At e S0 B 8

50% m qomppmmst@ designs ieiBE @ns seeandagy wmduge (Smnlml Badyced: secbndgry
h d di .
e S T S R A R

amangbfteinsfdime imnubition or for pRsingNEwe high %Lta@tgnegk ¢ thé Blements of the
pl acing | ess high voltage stress on the el enents of
O“tR“FiganSé‘?IP’ﬁﬁt transformer. Substantial and inpressive

benef i t §uPRtRERAGRIPRNET: B3heHR I RMACRIEGET B0 an, electromc

di sabling device according to various aspects o
disapheg dgvicejapgading envaripug asnselp PEbA pragent dwieveon mmqaipasmmo

con SRS T o B GRS DB e o
example| the 8865t quylilieeser gyels emer ggsoregepaapaditir oﬁﬁbcmb() a8

micpdfasrgds. When charged to 2,000 volts, that capacitor stores and subsequently discharges

about 1.76 joules of energy during each output pulse. For a standard pulse repetition rate of
15 pulses per second and 1.76 joules per pulse, the M26 stun gun requires about 35 watts of
10
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m crof arads. Wen charged to 2,000 volts, that
capacitor stores and subsequently di scharges about
16 joul es of energy during each output puls ra
Wi’ﬁé‘ﬁéﬁ?ﬁ] pul se repetition rate of 15 pul sesP§w5%"4’""4438
second and 1.76 joul es per pulse, the M26 stun gun
input Wt WRRkh ARQMbladied ¥BdveSmdt be poi¥eddAARE 33 Rkvely heavy batte
P 5%T/USZQQ4/OOB438 i nput pomér_which, g% explai}r;edVy v
Powe SURRbY utitizing $eerispeonngeigd pyr kalipedattery el i vel y heavy
bat tery SRR e Hidd b0 1S ShiGR
al kal i nﬁén @g%lﬁn#c;(ﬂ%yl?‘%& An el ect ééﬁﬁéﬁ‘g‘?s?%%%ﬁgh‘gg’ﬁ%g%t
inveroonayi usg camacias hausg ceppatanee asf follbnes: p€ kglmmut 0.07 miemfarals and

c2 ol ol Guig BB, ol i ot b CRBREE 3G 25 1 800 008 niforofarads.
An elbc619t alsatslg dEliee S00msdig drpacdluafeeCt afd € Bllfbpiile@achibutput
|

about 0.08 m crofarads. An eLgctronig di sa qg devi ce
pulselyem gbo §- lfHedes o aergy stopid A thessgaasiigiso WY deaPssdRpetition

rate bR 15 otteS BerlsE QIR AU wWE cfhcliOn kESsuftfe YRRGY B¥warl FTaBbut 2.4
on these capacitors. Wth a pulse repetition rate of

- wattsis st capsritord apdgoyshly $8 sohwatts adbebatisry . chparssulb ithe battery may

: . . of . . . t t .

be = SR ATE spZbRRY BB i iRln€ aticct B Sellob frauction in

powdssonsungsich tompdred twetht M2$ stmypubOdibeissedsbogl e AA si ze
Sovs s citm RERe L SRR A AR B B e en

inveMe gehétite§ bl fimetHe§EaASER Shap bl WSl tagh budh Wal&Fing adilig st d gl
devi ce according to various aspects_of the present

FIGs. Agedht dhe gEReHedm actommadasdme differan s gonipratioge
B
P B A At bl drRl e b e (/P dyheaabliPT1 o
T2 fog obergimginicovad and apelettenty loth valtagedutpitopkpting ghde/diringgbe low
- [ e .Ag the high inpedance Ti to
1m@#%&%%%%%8§%§§Q?gﬁggﬁ%%g@%%ﬂ'and, arelatively | ow
vol t ageAoat pdditiopbbantfit) thervixdait elamemy opdrate ladMywer power levels

| npedance, second, T2.to T3 rating interval, As an .
and lo R YolGRR VB AETIEE 1% RerecsePehie Pt SmEpaR. ot guch electronic
disabi@ipeleviceymty beyksgedam s mluoiiord/ sHykiRelEy trmRksdekRalUid 4 Ng

in nore reliable circuit operatigon. Further, such
labogyqry PFOPHYRS CrobPdmeRiiof R A" 8% PeeiRmlp YIEOWAERY GRS theprgsent
invelH&) tHRrSoRPY 8126 H dotnpRANRAG hedl@s @An MIb fud ARQE ARk by

prototype énbodi ment of a stun gun according to
approsimagals 536 gad the vefight heregiwced by epproxipately 6090. t he

prototy i ' Q ' 2 S|.; .
Bt on g e RAAE 4] AnGARRL GEUL B0ech{1 SR DlieR oy s
prediapédivt the sontedlac dthrihyr, apgdonti ofbhitdry c4Aeity Bay be pioniged @ the
ot her aspect.s .of. th resent. invention, batter) .
usery S BOR RGNS SoYiptsdRe PR Ve BR8] PR pe DRUFA itherpy
meabI@ g aky bd@l%rybv’:tﬂﬁa?f YurBpetativn GBiviteBRiting eéitatehy dichdige current
user._In nost electronic devices the remaining battery
overdipg cPes o dbmsengrabmadRsof eRFraanHHscuppd apeyss BRI AE bERey
manB@nt 2 MelhBhl FIR HHeiaBR rORRE Al arierht MRSt Atie R ot d1E affects
pattery discharge current over tine. Due to the
battery panragity anstiensrasion o eleetdnimdisibliog deaers abdrsized ipra wide sange of
iel ' e I
B B  FELD OG5 L Y B0 8 i
methods produce even less reliable results.
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30 battery capacity and operation of electronic
di sabling devices is desired in a w de range of
arrbl ent tenperatures, non-tenperature conpensate

Y3 battery capacity prediction net hoﬁ%TfB§7(9%‘E’é438
even less reliable results. 11 WO 2004/ 073361

PCT/ Uszggg%g_% Ser dc Jnedf Bén%\éﬁ-sm&e R ."mhg\‘a@e %)g A

el ectronic 't ng de per
FIGsaeb-aﬁbhcnqding ty aatiog ssm;sﬁs @é th@ msenqumnes garies witheaperaging mode

ar Wt h er at.i n
as fofiih. e Sp SR @D e FREEe iRydeSh e fipg kboRMiaser and
flashdightAs edditiemnd e@emédtﬂﬁkdubs@ﬂhb(b\re dtdiréal Gmetcivck heifdve about 3.5
o di scusiﬁﬁg above. The re time StJéock n% dr.aw about
IMCIQarBpss FHATH §2 e"lyfs“?tﬁlé ated fhegmjcrqpgocessor

and A &6 mﬁ;h&aﬂ%‘%@qtmﬂw tm&lamea I DRIOGE STOY swﬁ&gls'ahﬁed the
cl ock nmay draw about mllianmps. |If enabl ed, and

laser trgelsdgpignaiompy v abo@rldewlhm I engbled.taad fethe safety SWltch is

éaagél.l ?W({efagggé(%ﬁl\gévﬂ@ t cﬁ&’?s ar rrwedﬁ?s;gﬁﬁ%htIlIII T4 \%g%ghfoglm ng

milliaogs.i Hitlensieyswidhris ninetlend B tilges lswitgh$?2 iveyllet, dw dzbioe will

[f th tch d d t
cravy o ahote SR Bhgp hitS. it Bt SR Gfefaggin wit
varyflﬁgmtﬁ)hﬂ‘laboﬁ 1fooo@oows 1.4 anps. Therefore, the m ni num
to maxi mum current_drain will vary in aratio

about 1TofBthgveprRiicate megters, the farackh Aplithia @ﬁﬁafs?@pgaged in the
systih BatfRPABHLIY noly vlaiai %}bdﬂ?ot}értﬂa@ bb&stimAKpEaskd Iangeh €At -20°C, the

system battery e vard)&cgr eatly over
battesp arodule rmgaytcl@hmr!é@lurléo |5§ﬂg>@d argecyclashét +5@ftq, dheybattery
I ond di scharge
moc@% %#Agedeﬂz%(r aﬁgkl')té ’6t5hsgp %cg%gg g%ﬁfrig)dul e may deliver
about 3Bfdnbths @aonekt ch &e b«ﬂdg;e opyratirgSemperatioret rapevaad fioat the

t o the, col dest operati t erat.ure. range,a

towgspig' o Bt Bitfsrt igtntihbus. SR B Vet AR oo o 1
batteryal Haﬁ&y\baﬁdcﬁs aése el emoacO8Bing 88 varibud aspe&s of the
battery capacCity assessnent system accor d| ng t

presgaiinysHRonRpdcts heremping fagery fEPacHy datel 6/ %@éaaﬁ*ratr%eaf%nents

of chifidiBbatePIpRahdiBl Yin SR lcpa%§ qel AN frbQk &k Mure conditions.
measurements 20 of critical battery paranmeters under

Thegj easpred battesy eapagifnvpaasmelprs pea siored eleppraically pwa table (e.g., columns
1 zmﬁ%rH%'Eﬁc'f} Oﬁsg in Q@éﬁ%ﬂ%ﬁﬁ Wofaﬁl@xﬁéﬁlsﬁfyyde%é’ ﬂl%lutdx%r\llﬂl {:ach battery

paranmeters are sto electronrcally as'a ta
modudd. (Ffs22)1 Aailths@ated inFHIGs. 225)ndi2a, a]prcqirmtetdamnmerface contacts

valatil e nenory device d,.with ch batter
enafe i FRerbprapesba Fosatobice Syife o FiedraosiD oo s 5¢ Yatery
modRRPI20P 6 Ble@icthbrmuirift @pﬁca@e)fmaaeﬁyqzzmb l2204)hehe battery
m cr oBr ocessor to comuni c??éi wth the tab

0P SHthCBIeTp! €EaFaR HoR- Y0 FP@B;IH%beﬁB?FTgF%“’z?Gbe Pigital
PovRE ﬁ/ﬂl’@&émé @ b EmH ﬁ@ﬁietsysté}ﬁ bﬁthé%v hktery (2202 and

The battery "~nodule O with internal
eI ect r odbe dafa reayisbdito qoesm@h@pyianﬁréa}bméorrféﬁ battesyimpdulg gvere

collo8 1 Gckfing ol URioE IRCLAR felcVh Mcoa Tbalrdiel Wile,
recdrfiieg dnthatttxalplerfemﬁme ariidohgrivite atyeanip thuiperaivee ateredl | ect ed

gé ggte ggfhf 5?%{5@1?5?%'1 zg 22\1&%{?1 Cmgalsfc’nae?nelmr']s egee (\:/olll%cteg‘ and organized
into a tabular spreadsheet of the type illustrated in FIG. 25. The battery drain parameters for

—

mo

each system feature were calculated and translated into standardized drain values in
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30 recording the battery performance and | ongevity at
each tenperature interval. The resulting battery
coﬁ{%acit%/ nmeasur enents were col |l ected and organi ze

8+%3%4bul ar spreadsheet of the type |IIUS¥‘FHF%’(9W“H“38
FIG 25. The battery drain paraneters for each system

. | | 1
miorp BB U Ers WPARD G8eFull B Sehoil oo S8 BBt &Yt fgotur. For
exanelF,/ tS06r 0843 imd mrlmpmelmsaliymyemamwd bp atriigiber in pAH

thae G R SR e B0 el ooP afits o8 et RS, T aespyrain o
powéd upilie hiicroppéedscethe thrivyrdatireiet) ﬁﬁs}ﬂlghb“ddld thé ffser tixlgal designator

for o Sngan b O Lo Lo kegp e clock alLve, o, DO,

requiPe&‘ E@@{e%@ﬁé Sfin intthefifiRd M@aalsqleﬂr@s%@si b¥ hasBérs %MH -RB&ttery
| aser target deS|gnator 5 for one second are
dralm@au@gbfmﬁé@lampgbe@pmram@lﬂablse entries with values in
RAH. Th n
e 11 £ R toloein ASR GRICARAPGIA b G P!
draitp arid nemymmg'lmttery rwpmlty,etﬂe total fav:nhbkt batiery Icapapmyvetr eaohlinptemental

ul.se. To enab eration e
e A BT TR PR ST T IR GF 24 i) grasprperemmed
into @iectable ERiePlebdt B abinRliYed@RIMbbKd ptldént bater capadity ddthé€ The
battery capacity at. each increnmental 10 tenperature

batigry da %r%&lberfﬁbotaqtt?lépva@% eere 3Aiystpd Apiceqrdipgie with the 25°C
totall @APhGIAt CP@‘?&nﬂ? E%%gfgﬁ?g ty frRoek NPorledRhflel Gnde8RE RFf 'Bﬁtte@y

nor mal i ze percent battery capacity val ue.
caparhie at BAIG waymeashied telappreximatie?éPsofthe batiany capagifyert 36 . ¢he LAH

Igat e with the 25C total (one

\g@rs tégb%é;regeerﬁélﬁp Vglr/g %:apam ty nunber. For exanpl e,
SI n ce t ha atiditiewhal h&bﬁ(ﬁflyl thecraporyt fyr tht tabROfisonesed abasU(hetthown

SR AT R TR T T T

(1 e.Aibdd batteh adpakitg ad wpdlateld Abdh evéfﬁ TBE yecf)l(itf if Hﬁ%afe@}bé&ctor rema.ms in
dlscussed above (not shown i i s used by

ARFD Frosiien B ab %lf REEY twerna@f@ua POIH;% kfdh%saf%ﬁﬁle%%rﬁa@mm the
"safar h;bo%umﬂnh%ﬁlam(dg Hattery ¥ n§> ?E{E@ﬂta%EQQ@ﬂéﬂéfe\,d bpdivRERS &R number
about every one secon he sa ety sel ect’'or remai ns
by thejtotal hetteryeapaeity. ﬂ&gudwm dlspim:s this patceri\oé byiteryesnagity pneining
on i el ARSI DR RS ORI el LIS s G900 o
armedl cul ated by divi d| ng this number Dby the total

oo oy BTG BRI, B G  iapethos
| nf or matFigure 1) mpéuatyes(uﬁl e@cufoafc diremit B)Eﬁ@(ﬂdﬁlde &K 26 Bedtery
the device is _arne i scussion that foll ows,

modyls, j Astllpststed ig the ePfI@r ??e%thlaafa% ipgram g samoxaple bagery module

consdibtd HF Qvoridd- &o&iﬁ&%ﬂt %oﬁ@lqb eﬁ%ﬁxﬁ 'Eht@ericb bk ﬁoAv%%ieexqemoq

i nside the X26 atfery nodul e. As ustrated in the
device.GIhenonyelabilewsneory dengecmpy take ﬂxeém@ﬁﬁ H Afak28ftagh memory
o Cl, ARG oA LERMFANISE oy 281 b A o
dataTlh‘erfaan@dmﬂheeXZfesymem miempreceﬂawy amchlbeétetylmodu:bﬂ: meslfablashed bya

6-pi1213155<‘:ﬁ11§'§ a}cu!l gr%laidgse 4'Difle 1°C serial bus for data transmission purposes.

While the battery capacity monitoring apparatus and methodology has been
described in connection with monitoring the remaining capacity of a battery energized power

13



10

15

20

25

30

whi ch contains 128K bits of data storage. As shown in
FIGs. 21 and 22, the electrical and 30 data interface
bet ween the X26 system m croprocessor and batter
WRHIHE Y established by a 6-pin jack JP1L aRET/US2004/004438
provides a 2-line |2C serial bus for data transm ssion

. et r Gl b [0 |
RIS ol T PR TR DAL 5Pty povcrs
electranitiésvideovhivi inbludesy mrdpneresson, snetnas aell phommpeided ganebrdars,
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nmodes: (1) power off/m croprocessor. clock on,. (2)
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audi o Irnput signal; (4) transmt node generating an RF

providsde rThatmpdile wpuld ienkde agurmesy [storaggdesice sush ap theglanaghal
) e BRI A SRR, B3y Al Bhpe s
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el by

in résPetsel td NedetteeleddatiiErogtidst the BaEGE cARVINERnBUihe *ithihik battery
e%erreégé%desi nated by reference nunber Ul in the FIG
moaste & _‘EePEO S&yfaiRf'to receive and store a battery
consunpimitarbaadl8s &d dehéhits ¥ty £ 186 HisiReki I Re Wit capacity
reference to FIG 25. The cell 15 phone m croprocessor
moniten of fhe ArepRnt BrvsEiaoiher appliggions sichas @ lantemeampuer tthish
0 i - i
S o oo e s Bl o %8, Qb fon modes: (1)
CPl an,thatt gperatingih e siendhyrpowseeangervatisin medsd () £FAL opeyating in a normal
i ol ysis.and .b ' appl o the applicatio :
modg it 86 pARRNE S 2l ROREARREPI P helf P BRR pOE Bl it
the hard @fivé mrthé tofdtdoafigwpiin ¢ C0PRN®NS ueh.@B sarek@plise fn the "on" fully
...conpyt er ' 0 selectively.swt S between the I
lﬂmrﬂ&g%ﬁ%&v@b ?%Byr%@ﬁfa%m yﬁzﬁeﬁw ﬁ@ﬁ%ﬁﬁ% PBHCRH g the "off
powe fonséirhtic bonBpiiraOHL g@tmcﬂﬁml dh/Bodnd b b B\ optical drives such
conservati on node; ( ) CPU operating in a normal node
as I 18r CRR Pk drivgp prcaating ip Hs playwackaseds; Gioptipa drivesspelom PVD
i Tafoldlyt:\ : e
or CIB ROk LB e AP B s B g e ot B PG KB4 Gt
gengratinghan audivle putbhtyas oppdsedriornperatingrpitbout (@ pudiputpyesignal ng
pormal ! o YchbelSaltRagELEL MR he RGfr) DhrleiBhle lould be
25 power conser VatTon Cont i guration; (%f nmodem
calibrateddoresicly fiffferant pswer(cépsunptivs alodel baseé on sheqiowed sodSWidption of

CD rives operati i n the playback node;. .
cacl RRAal R SRR wBeS0L PR CH ARG PF WS bongpified
nuniber bh@ffeREOARbiONt tifipdrAudRPeratimEngd) | apt op audio

system
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generating an audibl e output as opposed to operating
W t hout an audi o output signal. In each of the: cases
addr essed above, the battery capacity table woul d be
WP P at ed for each different power consuRpT/UBH04/004438

node based on the pomer consunptlon of each

L\Ir]ggv'k)gﬁguangﬁ{el eCFnl?OF a speC| ig}élgﬁgﬁreggaaﬁb#tyamgﬁgs

updating fed ed¢ndapgthe atpitadop éattatnay be opplenientad accandjrsto vhfioWspects
2004/ Q73361 PCJ/ 004/ 00443 Tra ing the, ti
of thf GRAP RO (Ve AR PSP g i p S aE sV eabiop ishipped

fromifhel ﬁctdﬁgwﬂﬁdn eaté@aIHatery toieiubx(DRMY haﬁ)&g@@ﬁ&ﬁﬂ@ﬁat&@y capacity to
enent ed accordi ng to variQus as

cts t he
energxgg gherniemal dlegk; fgpmupt loe f%%koesmaférfags M%erﬁal ceckiipget at the
factdy €S GRlenwidd Ydah Afmk SGMT') p FPEQ mtérﬁzﬂ RANG stb R Rr¥nithwalrafy
i nternal battery no havi ng Sufficient
tracl@ab@msyto capdcowy tlneofagtoyrnﬁ:sgt warrarite pemadeorrstation beginfing with

the SRHgRR BT e A St o Wi RSB b Eh

packiapedefionstlipn(@€ bg yist facosl. ect roni ¢ warranty tracker

- begins coun own t factor es [ra
et od Bhefiebibe SRR ACmvRE Bbmahy ARG b mpyipplaced
one PtiinbreGEconts laktg, tAOTUE sydent Gl EnfEmem 28 nﬁﬁél%tl& ocdfre.
system has been packaged for shipment by the factory

Duripg thap, prossrire, thee?- gigitd iy Comgl Informatiop r%spéfa @BMS@%@@U reads
out %&1‘&@5@ ﬁ&%ltrnﬁ%é& %C}Pﬁﬁre%t ﬂi@rf@llqiﬁ]ﬁg g%?l (gzt TRE fird A%ets of 2-

syst emw | rrp enment an I nit procedure.
digiumberp rpmsenpthe e@iigny expiraion-ddiegh thel fEmNaCaM/MN/DD; (2) The

curr!:ﬂ}fdgt(rggs?% ﬁ%' g‘ W?I@r%/f) A Bg T Seel% ; %?ai Oc?ille )e{arwre luhiegrees tCen’uorade 1s

displayéd: 3 (Ig:oa:iBIcaxun(bﬂ:x)s a}'dnfepifes&mdd 5 Wimkigahe @imishryaid (4) The
nunber. s re%ﬁ(ﬁ%% e warranty expiration date in the
SOﬁW%rFﬁ%t‘ 1R ‘¢2)" The 15 current date is displayed:

YY/ MM Dihe {y3lemWerrdnty ednrtlextefiqietyddonirBurlithtid §1a8RS Internet or by
Centigrade is displayed: XX (negative nunbers are

Purghass of & A 2GSy k!j*F‘PIFXI{PWQﬂEt HeertAfsptpm ingludes #)USEhdata interface
moduff d¥RESy WhYdhSk 9Hysﬁc§ll§| b ARt We sHAMR oF YRIRIB sgstem

warranty can be” extend y conmmuni catl _on via the
recepigele fordatieyy mpgdulepte chsIéSB)ﬂatanmdplle aeeheinsertedtwithiy the X26

syst%g %Hﬂtegb Eti&le%(gc% F&Xl%taﬁ Cﬁﬁlesugg% oﬁel%@fag %&ﬂaétp% q%éagiglee with

€ acce S
JackvliPf foceated irssirzgbe KﬂG Smm(ﬁiﬁtessymbdiﬂt howsn%pt'EEIUSH imterface module

atte The USB n be inserte
may el Rl CSpsgert o Sty LEH SorbRorcs Svroliedhe drng fP1 o
the KDEbysttas Whi€the (fSBRingetat BabrBARNREd fo dalakifRIng dadatfFom the
ack JP1 | qcated inside the X26 system battery nodul e
K26 ety o b3 I GFTAC YBaEbeintpT Bl nepboryvare
intoGRRES bty che@so?Q h €1 tdPBE Rvaﬂ@.ﬁvt\% ht|h§ H&E lrén?&lep 86
via jack JP1 to the X26 system
battery mqdiilec mseres th@UﬁBlmG;dudl% eenneers d Gl erbtt thian |Imtgmd%ﬁ£abled
comph3F ebiXto S SYRLEBonl breRE, B0 AE iR 26 W pgrranty
extepkien X@Guations,apd payeSenthe dgsmeé pxteilded wraahly getied b credintyrd.

the user lt%lennpve?y tfle sys?(rzn warranty can also be extended by purchasing 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
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battery nodul e, inserts the USB nodul e, connects a USB

cable to an Internet enabled conputer, goes to the

www, Taser.com website, follows the downl oad X26 system
WRMUHE3F 30 ext ension instructions, and paysP?HPS%ﬂﬁ"“‘ms

desi red extended warranty period by credit card.

extelé&&nasa&gxgi W& We is ifiErtVistod iR Wk Ay befy ﬁs'ci&a@é If the X26

ext end by purchasing from the factory speci al ly
systepr waranpetidsidias setyyehedircd the dita grandferresddp thea¥ 26 mivtontegessor

will S € Bkt w8 B b S R B B P B e

extertia0 4v/abranty hhtt 2 T ddSR0 Mhce 4 Endek wamaitpexpatidbedate has been

dyl.e.isg, inserted into the X26. systembattery . . .. .. .
storeﬂoéeﬂw %3&6 ey, eRE%OP@W@M%&%P&W@;PE‘B@Wi‘%‘éﬂwgémﬁ‘a]t‘m‘m
sequ¥ifle 28 Wil @fn disPRy datw wanEie et RRtibPddio1evaifus different warranty

m cr opr ocessor || extend the current warrant

extersiqa madylesrag 2e @m\émiﬂefl freciher egandsthe warraey afpmly aisi e I XPesystem
ortotb A0 By ARl dond R TIPS = LG bL R AR e
warrXi#g fery$2tesysters ezdriyemeptizgedis o departiieni. (If thie atagraaty extension

battery insertion i.nitializalti seguence a Wi |
mod ¥ chpths oS St WBMtabel leBibd e 806 i SHERSEH: WA re the yarvanty
updaté ddteirethé modtle ahiero. Ehd Modile barRdttionsitbabelte pr after ded

to either extend the rranty of only a single X26
WaTTaghy X IISIgh ORI P glandea E%m%y mogdhlen S FEHFMFDL P9l e

progfaftth&dMoFRcdPt OhY W'Q?ange%ﬁédsﬁﬂ, R eQathf1P lg ohd'Gear WRERH t)!ach time

for X26 sysStens use an entire ‘police departnent.

that fhe wasmniyaxtenpioy mwdnle isinghtedontedleriveapemnt ai ns only one

the var {ny PR Qb dfod il CORRARPRIRL, I dhiple R

invenpeiutcaldcasp feadilyt headamed foe msdwith pey micrgfroe@ssot{hesed electronic

Marranty .ext ension rati on. as a standard,batter .
e B S Ve BB D o B BT A8 Rk o v
a remavabi Hatey xh@iusd, avircfisiméixreonha iltuseied jhebs FEX DR Rdcatval
schemea@gcgld{a:mne %@J @etn-&gvﬁ'ag{]irgaﬁﬁ_ ¢ doihoge batier ﬁgs‘iﬂz f inferface with the

celfi @ HhoBénddrbBédsyr kasdny. AX AP HeQAsd Wit HE K28 fsydthif of the present
present invention could also readily be adapted for

invepgen. he ¢¢Llphgnaverld be edginalbr progrsmmed|ab e fastire to wllostaedevice
wari3b Y AP AAND i TRl BAL Wl Y o P RO P up by
the wibiohateaisericusiomeni By pirohdsing atspetitift confifursd relt pone repidvement
FIG .22 electrical. schemati.c di agram coul d. be .
bately e S bR S S RE R G PO RB R tgR Beavinip the et
phoid thitrédgrecedddr cadukbiohar cquitbreadiiy 2plape e esls phions patieinwhile
. vilas th c%se {th the X26 system of the present
St RSP atﬂ#%@ﬁ"‘“bﬁ%@%ul d be originally
progr anaBErmativdif@ pukbheh ¥f dPele@fdn@Cdevite §R¥Igofating the warranty
warranty of predeterm ned duration at the initial tinme
extepsign faafise efthe pigpth vaRionsoMkkieyte aggtail opidet guch ppBest Buy or
- /. ' iall i
e B HELBE B e S EAGEL I B BT i 5B W) extended
by aggpresdntativé o thatapiaid yeroni Higs tasaniy extandign epujl beaimipdemented by
ate within the cell 25 ne m croprocesso
ey e M A Berd PR AR P i ey o granty
extenbibhepurshased tiyathe o] wend@diadm g ORI a2 trava Aleniayively, the

retail vendor could attach a USB interface module to the customer's cell phone and either
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Alternatively., a purchaser of an electronic device

i ncorporating the warranty extension feature of the

V\%esent i nvention could return to a retail outlet,

493 Best Buy or Circuit Gty, purchase ZCRASP4#0p438

ext ensi on and have the on-board systemwarranty

ext .30 . by. are j t t retail .vendor,
oo SR ool BB AR R g ooP e LR oV A8 of cae
suppliedrpp theOEM manaficturar'y websiest er battery nodul e

i ncorporating a eci fi.ed nunber of warranty ) )

ext ensi 9‘7§&eﬁgf’%‘ﬁ igﬂaeswﬁpﬂé 195 F‘%Wﬂéﬁ’i@@f PYWeE SHRRLES BRfyps is
the JXBWHIRESILIHRORes ANdtvededdhim¥@tdrs, Balery deflebh oMARARSs fegidndy than

attach a USB interface nodule to the custonmer's cell

withihosysterrdgseited apoveovivgd DpivalOTIFEs neEEcysSREbledration gglules.
For 8lch Yécﬂ%g@ab“i@lge{t@fu éf)gﬁ&(attﬁﬂs?’ n@u@&‘fctuls%m]fef g;g%cg Flﬁ'chasc

vendor conmput er “system or by neans o supp?i ed
repléygpmeitecdbiidents e bittery onodule snolveliyy waTanBoupdateaizata andicould

. _devices utilizing, rechar.geable batiery power supplies
simiesisy e n e Ol S Rl E Bl Vi o
cancor desrsan doadt biehder dppllcatidrost the whifranty ©Sndidrefgatentdf yhe
than 5 with_the system descri bed above which .
presgRiAnvenfien, that feafurscoultbe prawfet Wextnd theav ey efsuhar dgvices such
as dERfopTYfipulcE SRR CARIRIA FdnRbY A BRI Mmd3futditsbile! PEr £BE

user/cust omeér_coul d ‘purchase a repl acenent
applicatienss ejgwbihe QRN manytagwys oea raia] vaniderpcontd suaplyyio ths¢ustemer's

; ' S : ' E's
dosifl it i oS it SRS el s AR
exclappgd foc at agpmopofatd fee Swvhrdatat opulehticqmetidea tb eladt wiireantdd prédnct via

.10 present jinvention, that feature could be provided.
e BRI HE CGRPPERPYPBE TBURGPS BEVT Uesed ot Sognniistion por,
by adRekwaed USBRliaSmkSYSLEIREE G0N dbiGhiterRRIdoft] By Hwir& hrétdcol
aut onobi | e. . For such applications, either the OEM

suchagRlpcieeth Peby gy dheraregns ol s3RRARRINE VAT FFENIoR data hetween a

prodidBiRBbuRe o REKIRP AN &La MONi tor or autonobile
Wi th appropriate warranty extension data in exchange

for an &pp eftteof prosedingsape HintgHigentt battedy bredple ds/thatdbe X26
s 0, SRS BESBL DS, B oSS s

withcrerwnimmaveae isdnseptod tnto thig X2 shsterd the X2d siiSBn datracdrtioler vl read
L E 39 ta,l f t i .
sovdil 8epRBpA08 bt s Eodf hERRTRreBR oo AntiERiRe e sorpyere
confgeiingind GardtareasdiipatibiliBnahle Bytdabathd 8¢ wpidran sthic@ itk
and.a source of warranty extension data. Anagther .
nonylil memgry HBites bagerimoquly toievelyaia hardyary softyaprsgmpeatibility

and Is§friv 18 Versidf ntidBe20 sp¥th SiRvRRuRBteSHIRRALEHa & vin appropriate.
firmvare updates by the battery nodul e. "When a battery
Therspgiern dirmyyereripdaig/ pracesmigineplementerstar having the miareprox®r (see FIG.

_ ' [ il .

21) BBL RS of i FA OAETh et S Bl il prodhfSocion gne

programgiuling th@\apreropriatasifmgrd ine thoXPoayseem samfolagiler b gram maensory .
har dwar e, ¢ atibility tabl.e bytes of the ne rQgr
Stored iR CRE VAN GH deq ReVRmREgm drcen Drsnghsy tepgettace

modubgbil @nhectidy #Mdlas® nvduldwas edepitéva dewaload teindiv prégrad o a

o & B O PR o 8,V AL TS LT PR

the X26 system battery receptacle. The X26 system will recognize the USB module as
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The system firmwvare update process is inplenented by
having the mcroprocessor (see FIG 21) in the X26
system read the bytes in the battery nodul e nmenor

WOt tiosect i on and programming the appr opr\’%?’@sz‘m“/""“i‘s
software into the X26 system nonvol atil e program

oA V5o T A AP e RSSO, AR e

descub@'dmtvd: m@onmnblsmﬂrd@ﬁl sgsteIn reprogapoiEg vit batthyywniodalel.

i i TR otk Rese AP s Bt R L REsated oo gp end

24 pi'(ﬁfidés ah b@pZf aByi8 156000 &birem)inpiet ©€ fb@cIbeut 3Tt|6€éb6@(63 volts. To
systemw || recognize the USB nodul e as, 17
prov W&@é&fewm tygubiplep timpanee. apt BVPBTHEe glewgk that the X26

systérf BERP A HRY sﬁ&' B&a R AR nﬂérbﬁrob&mrmﬂﬁcﬁgﬁ o§ ﬁﬁﬁs P, the
EN seguence as described above i'n connection

gigmal &pmoge amerpprgcssbar (BT 28} tp thodVre(FIGH ébAn agﬁ 23B( or 24))
has BERh %131 %, Yy (HVA) schematically illustrated in
4 provides an output of about 50,000
from anTé eqpble thé HViZg theahnrdpr@etsor miosiotrut ¥ 500 Hz squardwave

ity MR 2L PP ko Piebb o Taens 3 exfe 8P gt S0% e D6

serieB @idd¢ HiirDthe STVaY F@&Qér' SUPS1Q Cretiifids fhe ANARDE 9GR8 S%8H uses it to
mal functions or locks up, the ENABLE signal fromthe

chargg Bp eApReitos $9o T he ppitgee 29_1)08% PR (oA wed Gunpylse sadth
mod%ﬁgén @W%%bnﬁ&ﬁ?U@%?ﬂer&' all'y encoded. To enable

m cr oprocessor must output a 500 Hz
s q u ar e IlﬁalweEN&BI ﬁ/lstgma]agpealqw fOlr mﬂ)@e ban abayhpedmilliseRors!, sayeral

funcgglrgs epat V8 g&rﬁ t@%nlﬁ\lh";f]{/l ?%ntl% po vvéa'rvos a & uz%crc?s(.:s) %%Dcaf:lt?rl Cll-’eg: will drop
1o a idvel \EM@dehEPEWIgn:ah nafuhgers@s causirgdhe Hh’ar tgeump)fﬁ: afiGhpudto the

\ Jhe vol tage ac s ysed to,run
Ut G et R ISRk Toveoen usl bt mpitigpreseass o
timeHiWAragd bf maEmeEa@f&ﬁaddu@@ﬁa AfVC HO T B BRI ABTINsih® Bbes
one n1II|second several 15 functions operate to turn

low,; qapacispmi & Bl fisthagge a9 disablp thecoptralles afierabeyt lompissconst
C6 will ad mamNABL@ sigﬁéﬂeét VBT Gedifisr IOV %? gsacitﬁet%e 'ff the

run causing t urn-off. The In
chargRlgne! qpi ¢B m@g@bm ab e 3avolthrtbs AWM Wﬂévlsit dohe Smnpuagbhvery

o L Phub L e G B s TS ol 1 RorC

dlschargarda magjing sure |tioP Wa pancsitdydion CFs the ENABLEhgtag go@;rhdck hlgh and
able e .controlle t bout 1 mlli cond.
stary SRR P8 CRAGHE Brgnaic T BNARLE AL tefual b giSfof Ridfe o about 1
millizagaa) the PWES contfolleh®ill Bdwhip@wevel on C8 goes above
about 1.23 volts, the PWMwi Il shut down -- sto
hﬂg%u?ﬁ@al

del i ver yhe gcodgst Wﬁglstgnéld?%{en&ms%ate that thg B

| d
S e o e iR 1 B o
ML

stickgaie 8 highok Loy lghelaﬂnd PVé@¥iaonigol sty O8N tepping thngelveryef the
50 09@%#?#@?&5@4 gnal remai ns high for nore than about 1

ond, the PWM controller will be shut down.
The configuration of the X26 system high voltage output circuit represents a

key distinction between the X26 system and conventional prior art stun guns. Referring now
to FIGS. 23A and B, the structure and function of the X26 system high voltage "shaped
pulse" assembly will be explained. The switch mode power supply will charge up capacitors
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The encoded ENABLE signal requirenents dictate that
t he ENABLE signal nust be pulsed at a frequency of
about 500 Hz to activate the HVA. |If the ENABLE si gnal
WO IOKYSH a high or 1ow level, the PWM cont r BET/ER204#/904438
shut down, stopping the delivery of the 50,000 volt
cL, @2 aﬁHtschnloﬁgE diofth D1 DoC A DIUKRLC A dfael BT 1 BoRURHE™
[ vol tage outpu citcuit represents a ~Key
conmtctsd iotbe same oretbiifnent enditRS of ¥§0 ]e(‘iﬁlattdmodxfwma outpaavaveform.

|or r un [r.i to FI GS. 23A an
The Bof R 86 1) Bhro s o B BT SEAaS Soo ERpoBRen CRIDAP,
GABEQhﬂ(B@APB aftepatgurpdibeiit GABEWIL Mwakd brekl@lof% RhAFRSErst. When
h pode power %S@ply Wi | | charge up capacitors

swit
GAPﬂsﬁer Zé)(S‘éA’PBSzé@BR ligd apjoskshp pHmETAWRdnge Pt sperk coalfgrngfgrmer 2305
(T2)tﬂ‘8h9ﬁ1ﬂ|'6 tdipfie STQJ—sec%ary%ﬁaépon Ml@coﬁlhﬂgmj_ 46% fdm 38 1 to
can be  connected to the sane or Fer ent
2 and\nfrﬁm mgss3 tf4 wibappgopimate 65 ARKIVelis, depending puthewsingzp spaving
' , o F Yy GROdar ndi
berwf 3 B 8ol elbciSadd B TR A e RIAR . M llBime ovipu
voltzpe éefooem[he girrgepl asrosstduiput EARInAls\E 1 tb Ealbmks d&wm%ﬁéamly&ﬂﬂnpmg
th flrg |rsi Wien 5 GAPl1 fires, 2,000 volts is applied
e opmui YelqgR level i har v wi ndi ngs of spark coil transformer
2305  (TH9 vdHag&indiitedtn the sedondary cﬂi&t%@&%@ﬁé’ chséh@i'éeaﬂ €1

on spark coil transformer T2 from pins

throy | ArRd B2 §58s wp g pliega e G awhi A 2B 0052 m% & and Cl.
Whéﬁ%heaﬂﬁlﬁ&l\@"/oh%ae a@fcfss &éﬁn%@ﬁ&dgﬂ@z @?tt(‘{\gg rhtnhe AP3)Ts hlgh enough

out put el ectrodes El an Smal
to caupgethgmud break dpen.currputtwill siattifloyendnftbe erduiteframC2thpugh GAP2,

oG B8 B o T8 2 Rugh 3, B BB o i it

* backviolgtcamd. Arsdimrgexi G1inis titeng the @uthak Yurfant ﬂaecnighr@m AW Th e output

di schar thro h GAPL, and T2 set p a voltage,
curdg B AR i Bamaip el i Dol Ae eshih B ChApRRIAVaL BYed in
both@@pandat3 will Melehg ©nde COBas Eelasmalsammm dis6iFzed, £l whilPnot be

E2, and GAP3) is high enoug to cause themto br eak

able i, ALt e Ontuf v pliage porpss g Wtﬁgmchnzsf(éroa pig {jte pinf; epd from

t
o 2 AP g S St G BB

diregtigajang wil b@gm deplmglthﬁ@ams 0g|C2 and(?3. Viheglischago of qams known as

i Pﬁhr@f% i A

the esi’r 5 ng# : Ian a%géﬁé’t Ig\l%cg\?rg asotﬂ% Rl%ctle %ﬁg}? ation”Phase.
resul t, Sinbethe highgelthgeweitpus tait €2 as mustma&mmc&aandcdﬁslsts oftwo

E£CONE .SONE

W.ll increase. C C has dIS
sepelf toep PR PR RESIEN o S AeE v PAAL TGP BIHEC A afgdomed by 2
posified sty Barl ublRdse oWED Cthe géak (VoltasB Beddurbd fRméitheLele@Mde E1 or
frgm20 pin 3 to_pin 4) At that tine, the output

E2 10 pmam Weappn groupd Wslbn%{ saces abant 25008 wejtsivist the p@@q Yaltpge
meaﬁiréc?&:trés@ %o@@psu‘ﬁbiylouﬁﬁgﬂe AnidSIR !eqal'lg@ @2 0HE SRR E}S’(ﬁ.\‘p Sh Oﬁgvolts If

di Schar ge of nown as

qsﬁa% éoﬂ TR badiptlized pgler a@fngtf;zsemmla@swmdmz rasmhaeasc Iwh all prior art
s UBEL i i B s G e S 8 om o
outpuiectwdp G aoreE2) ecloredendyo primetyngsapbin gltouﬁd watild réach about 50,000
volts. eﬁgéel 2’55 &ﬁ)l otu¥pu'§ Qé%relétaglgs!hta% ec gcrr]os%la g];g |less #a.n h21¥ 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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25 positive polarity spark voltage on E2, the peak
voltage nmeasured fromeither electrode El or E2 to
‘ﬁb weapon ground will not exceed about 25, 000
?‘1"%’“ 81 the peak voltage measured across pEWEMIS2004/004438
supply output termnals El and E2 w || reach about
raticffle legth}‘ﬁh& dser gf thlst\ré?m $iﬂﬂé XQ@ Eﬁfst ywﬂflﬂe ngtgdﬁhg ng){
a single secondary w n I ng as Te' cas
voltpgei qutpusipulsess This 1gmn$nawcslgmﬁmuh®fetg nﬂdmdcmmm forafhahdield stun
?é%;n i nvention, the maxi mum voltage fromone 30
Bun s el ectrode (EI or E2) referenced to primary
weapon Befattivg noeitodhe BEE 03 ahd 04 sdhe@medddiap@inkSa fe&ﬂH&@E signal

000 vol.t output can _establish an arc across a gap
fro B PO PRk HY Aot B oo v rpeqmiemdar e S GLH <h

mcfb@rc}%é&ox‘%%&ﬁc@ﬁd&%ﬂ@ﬂh& volfpd Whlic %Qlfcirt%%)g%% %%ﬁe the X26

termnal to ground voltage by 5
Systems PP Wen PRl by eperating (G thirpits pnlsedfiingesequepcerciies fdedbach signal is

ol e B AL B BB 2 11

e user | S“version o
wi || beTbhsystearpulse rateendyi igteontrallddag ereaﬁetei]hér 34donSEeR.or a time-

o g i s By REE e
timeZgbriots] thdfeby HORNMRY back tHeafilse ¥Bte tSrehQLARBE, 1WE\WIue. The preset

fromthe primary side of the HVA (at Ti) provides a

valuss BRY A7 Shanecs basporribeslength Ofﬁ%lecméi?rtt?eresléqsrexm@ple in a police
model" el ﬁ&E&hﬂ%e%fr%?aﬁaﬂﬁd Rl LS sﬂ%ué;%@g&l ol v rpr?&'ag as-

hence where system power I'ng
secapl dengrpomes sypplysstivation pgried i toefirsth s&sorﬁcbeadﬂﬂm B-sscoynd gkriod,

e KOSt BEMGELARLAESEAN b GRL 6 b2l Bt 1

pulseoprrisedohé (PRS), whikafoethe ilztsh& se@dndOofihafbecond peridd)bre phike rate

coulf B kbt Sk afect o fhap TP S Ehe optiaivs compaionse nol te

tnggelﬂ dﬁ\@ﬁ),)&ftbﬂtlhd stgcdﬁd(pléné&ﬁasﬂﬁﬂsé@ the?X 26 §y8tebPRGIbE R)@Fa%ﬁﬁed to
ower val ue. Theé) reset values may be chan d based

contb‘}?etdll?éh%‘ﬁétahl OFPS & aplong as the rigeer Fdwelddormp|The X36 system

coulﬁthbﬁ@hve!?J&eﬂro edX® f)ﬁﬁh&%gﬁs ﬂﬁ%@ﬁgﬂﬂs% t1%H9
t hat asmge rigger pull wll produ - se

CODﬁ@ﬁ@%W% ep¢amplt | vati on period. For the fi rst 2
seconds of that 55 peri od, t he m croprocessor
may be programmgo?gggg r ol 17%§8’ack) the pul se
rate to about 19 2-putwmads per sed@iﬁ‘ﬁs( PPS), while for
the last 3 seconds_.of the 5-sec eriod, the pul se
rate could be prscs)als%ﬁ‘?ﬂgsd to be((mgP ced to about 15
PPS. |f the operad-02 seonds nues toppgl d the trigger
down, after the 5 second ({gerl od has Iapsed the X26
system nmay be pr coftifi®e di schar gi ng at
15 PPS for as |ong. ﬁgssetcj;&lstrl ggqugg hel d down. The
X26 system 20 could alternatively be progranmed to
produce various di§i%sesprdspul seOrldfRBition rate
configurations sugh . exa 0-2 seconds . 17
PPS, 2-5 seconds :233%2355% WP%

Such alternative pulse repetition rate configurations could be applied to a

civilian version of the X26 system where longer activation periods are desirable. In addition,
lowering the pulse rate will reduce battery power consumption, extend battery life, and
potentially enhance the medical safety factor.
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5-6 seconds . 0.1 PPS, 25 6-12 seconds : 11 PPS,
12-13 seconds : 0.1 PPS, 13-18 seconds : 10 PPS,
éﬁ@19 seconds : 0.1 PPS, 18-23 seconds : 9 PPS.

}#4P3%Lr nat i ve pul se repetition rate confi 59?’3?%"8‘14@4438
could be applied to a civilian version of the X26

syst em T ektaih BRAPEraB6t bf’ﬁ& X08 sPsrh ARtrAEE uplﬁms 8Ph& in more
In addition, lowerin ul se rate will reduce

detafhethe epeyating feele obths P‘@hbe yided intoy e tfellgwing # dimepedods as

eGRER T2 BREEebl Pl e SRSl L FRland €3 alfdbarges

by onpéwal drchlnre@powdreupfﬂﬁs wythe breakddvastoltageef sparkFdaG&ARI -1R4

sl BT 4 o OB PR el GXEA BBl 5 b Bl v
the pdnhm wmmgﬂoﬂme Iﬁgﬁavol?efge spatk @rahdfordier e Wiach éah@dmﬂ&&eb@ldary

%&CI tar % C%ﬁare ¢charged by one,
V°1T‘%ﬂ°‘ (5P 148 YeY togﬁifsqsp S2Pidly Hha cofLRRIBWCBER %\geutapltage
caus%ﬂ’g%hlegﬁ&h@? ofiC1 hﬁo@h%@ﬁﬁﬁﬁ? tRRbAsEr Wifdthd Will Sudévoltage

has swtched ON, lI'om ng CL to pass a current

breakdovauggmoss e’ 2p ﬂ¢rﬁ$rEyl mEidmnbaMSs G4 3h i Thits mbﬂageagrealslpamk
com%fe@g %ﬁeosre@dﬁ%%ggﬁt ?O e?lﬁ@%g Zaéltgur;%ngpo%gf%t g\%ﬁ%ﬁt fgclé vy a g the T1

to TR timetintetviak céyiagitord@iit ip wtill passing gerrert ditowgh thy piifiery winding of the

isc arge.of .C 1 .thrqugh the transformnme

spocf ARG AT AS 8 CoRATERE | rPiesR ALARR ERous Eapgth C2 and C3.
In aﬂﬁfd}&ﬁm&l&oﬁﬂﬁ% T3 84badifdr CSISis @W Baostif dschREdd dhe load current is

breakdown 10 conpl etes the secondaug circuit current

being sppplied by Sgiang C8u tihe maguitude of theouinup gurreny Ausing the &2 e T3 time
intefval WA Bel H%chi 1NV M the ﬁﬁ@ﬁ‘ﬁigﬁ&r outphut b&r%:tt k)tddupeﬂso;" tElescharge of

current through the primary Ing o
C1 through spatlmansfemenE?2 diring the mnsai ﬂ"é te LA gurrérit odtput/me aterval. The

RGN S SRR i o

mayd-n&hlyaxegmd:d by lappropidate campaeht pasamedeiadpstngm tb @chibye th2desired

sl Sesgoses Ftm 8 FReq o) P ey et oot T oo
mlcmpﬁi@eisbgdnasuﬁumwtm@wqﬁ@m to[peRsate @@mglé shBgeddisefvam@Rtput
d throug arktransforrrer T2 during the initial

Puls‘ﬁ The,depyred pyl tEl?P;S%FP Was Ree-Rragrappmsd mtcrms IiGERPARGEET-
Durfiy thd'T'$ toSTOthE 1G04 the hﬁ%ﬁ%@ese@fgmltt&{éﬁorm& RHt oW &ﬁé‘éower

during tinme interval T may readi |y’ be tune
suprlp éqr@merlad Eeqel@?ﬁo'@r?éhﬂFVE}a@P amé@tewlsa mm@txmates Begause ttheev e
iR AR ERIBET LT 10h WiAT S

repatikion ogie wdbsmam mmmnmmchbpeﬂdent ofrbatterg quitagecintl mrgﬁnmmioﬁent

.a. Si wavef or m out pu | se. SI r
varigighs Rl T i PSSR P B Use e stpndp o aliows te
pulseirate QPFeOHESAEY contrblid t0 theeh@E fiIRnt dustbthet tdBirémérms. val

the mcr g Pcessor wi |l tenporarily shut down the

power FIG. 10 timing diagram shows an inifial fixed timing cycle TA followed

by a subsequent, longer duration timing cycle TB. The shorter timing cycle followed by the
longer timing cycle reflects a reduction in the pulse rate. Hence, it is understood that the X26
system can vary the pulse rate digitally during a fixed duration operating cycle. As an

example, a pulse rate of about 19 PPS may be achieved for about 2 seconds of initial
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.supply for a period required to achi eve the preset
pul se repetition rate. Because the mcroprocessor is

j ' a variable length T3 to T4 shut-off period
“H@%@g#gm pul se 25 repetition rate will rengpf(ugzom/douss
constant i ndependent of battery voltage and circuit

operARRAN Hh redREd RldbBRSL5(HPSIfEY BGEI sechbids, further reduced to about 0.1
m croprocessor-controll ed pul se rate net hodoT ogy

PPS fgriaboid 1tspeondpanidgther inergased tanrbogbt4 RRY EorabentiSaietads.t o
t di _ : ' : Fl.G_ 10
nee "g{e%ﬁ%ne%tﬁ%m{whra?eﬁ% @F&? ?)g(é c?ng?rg}]B uh%zes(:]:f}ilrge slp&rk

timng agram shows an 1rnitra ng cy
gapsf Onlyo@al]1 regpiras s piesisebreakdpwhonljage rdtiig tin this dakerabagt 2,000 volts.
ycl . The shorter. timng cycle followed by the 30
GATE i G onln i b opUege TRtk HiEw GpniH bater e G
voltdgabteess HANERL onl thed HuHAEIBE Gitre GftevaPbefbREG AL ObrebHof) G2
vary the pulse rate digitally during a fixed duration
and %83/ heverhger pravided salelyto é@éﬂf?ﬁﬁ@,lf @ sighifisent targes skin regisance is

e R AT RAC RSN e o8 G Tt

capagitpsh C2 anti€8 avill ootdisnlarge befprSGABL bregksdovéh. SEcpanfdsm this
opti&;rl%l(rii E@%ﬁcgd%ﬂ&ﬁ)gsérgy ?Eeo&tthe%% %icgﬁg%gﬁ%lf %g;gsg%ﬁhleé &m Q)g GAP3)

en 1ncre 0 abou
needdependded. The i npl enentations illustrated in FIGs. 23A

d 23 tLL t hre k ; .. Only GAP1, '
2 pr ecig B dlicasn® ek valiee setoh gvith e Fraat o Weo
effic#n&P On¥tdd &F rectiyidit 'ﬂﬂﬁgﬁ&ﬁﬁﬁ_@ BhiYsf68e blud &Bfglgﬁ%%@

vol tage rating significantl | %her than the vo

direcgly e ¥y high voligessrastin tyncag it the HEG 133 ecitcnitdrapaformet rhas
vom U85m0 ARy AL T O il
voltage of each mdrding hascheen limited ®cboutr,009 s, i niti al current

di schar ' e.target th t he nuscl fvatio

capac (sl B0 228l ool i M HER oG b3Sty
trandfﬁmremk_wimﬂdngnnld'ﬁi)oda@ I. dnml?]etHI'GS 24 Girm(ij)ﬂ; Conathargd be6@Bining the

unction,. o e t hese secopdar ark gap .

voliagl s CaPd o HeRba) TpBathon ST Bl Plsfbes and C6 i
desigrlell tsEHadeaficl cdpadifor tO BRI EOGPESlisORtHek tHan $d 2000 {ABRAL invthe

improved efficiency. Instead of rectifying the T1
FIG-r%%‘ngH\‘FBIF-t age transformer outputs through di odes

di rect | gintOmY Efs¥es dik %Mi&%@ﬁﬁ c@;ﬁfhﬁxgé%% g g@gﬁxﬁ She

the FIG 23B circuit ransforner °T
transfermgh AW vobiagsrsavdreth 8 lesses ds-to panasitit cideustapavitamogs with

gl esi t f .each
e G0 10 WIFE Gl RSl AB UL il 50| Bfopne
outph véltag:3de ceduced by, a faatpact 4. dfurtBermare Gh aliegtIG. 2o eabaiifnent, the
2,000.vplts b t.rgansf or ner. wi ndi ng. an i ode,D1., In X
cur G B o ghacht O RER el i R G g o b FARHGE B OF which
is chyed ROAHUEE,006SolfsD FRAC, fdoharp8 T2 tdiabbiit 30 YoIE theNoldbd Wbross
cogﬁgl ed to charge C5 and C6 1s 20 designed to charge
the teg ducs

Tee yeeding is egucgd inabowt KR vodts i comparisen terthah0@Gvolts
prodéeddWroéOlte S oftSs odeBF andFdrider PP RiddifiC i the Frel. S8 chrfift.
| osses due to parasrtic circult capacitances are a
f unct i oAnethertbeaefit of the novel FIG. 23B and FIG. 24 circuit designs relates to
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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transformer AC out put vol tage squared, the | osses due
to parasitic circuit capacitances with the FIG 24
1,000 volt output voltage conpared to the FIG 23B

WO WO SM t transforner 25 out put vol tage ar ePFHEBRIAH004438

by a factor of 4. Furthernore, in the FIG 24

HowRHROSHIA pod iU (I i R RLAHEGRA(D: 'SI of C3

erlved |n art ron1capa0|to
will b¢ atvabpeth3, OD@ veltsa rI@@de 8 diffstrogial @hagﬁ)ofvaﬂobutsﬁ 009evudts hast bren

0 VOl .t I t.a
crea E%‘tg‘%a%é’f{?r Slrrg?e it Plgongzs&rd e ggt?\{e f%go gfimng the time
intervall wiseniG2 anﬂlﬁsadlsdmge taftert Clehas, H&&deﬁiaf@d thé (D‘Ql bait windings

%((:r 0ss the corresponding transfornmer Ti winding in the
maerqly get a5 SMNAUPOLS i t . 30 Anot her benefit of the novel FIG

23B andTid 26 gybtend ﬁi‘ggértgéﬁﬁﬁh ms,adw 18 BifcrbfrocdsB&t which may be
|nteract|on of C1lto Just before GAP 1 breaks

progaspiped forextend thegluration of thedpersting cyelegpgespousietts additional trigger

pull€ h?d'cﬁ fnde gléquﬁﬁ e 1%@9}@61 fRe 9980{\5}%%&0: s@lﬁsteg{hag:veﬁ?%d activates a

di sc t ut rrent Is erng su
ﬁxecbym@zemwbp@atmg kecle: oAfterghe gmhxasabeﬁaacnemd lse @mtabmfmmauon

Disslgs R7RY 8 &8 e SRR Fomdliandtae  Bach g cgos system v

remaih ﬁﬁhdteﬂeq'ﬁ% X26 lbyastm gétviatién lbdﬂofﬂlfnﬁh?ﬂ be‘pfreslaf:’to y|YUIc|1 b ﬁka@d Sperating
volts Nce a erentla VO tage of

time g’é 61‘“6&6@80‘&& SF%OHH‘égE 3 ef);, dhsashvation peefl ;A be programmed

to bdS&érided & Tn&eRlertd in Rpdade ’@rhﬁdlttlﬁﬁalns%aﬁ’énhxﬁn%% rBu@l ELh time the

During the tinme  interva di scharge

C3.
triggsr isgulley, thesIDhwadpul wilk nrdatsdhie countdown timar terthewiewgionges tineout.
The EREGHAAAE ighS: EAN A S o AR ONTUES RIS S0 e
aggrpssugraamhedtot 1mtatetxmdtip1e tregeeupialtsito activhtetthegupfor aprdhgaged period,

n response to additional pul | s. Each

enatﬁﬁﬁ%l%b t“k’g tf)i >p‘§ é FT OV %18 grc{"ﬂga?ﬁ{ %eggﬁ'%c essor senses

t hat evEa brostt pelivkioffidefsagainst dlégfiohs HBstREFinGHisuse, the X26

eratln c cl e. ﬁfter e gun has been actjvated, the

sys H:laP'QFO IHist ppnﬂplﬂqggqegvry( e} pydedfar logaing Apqdirae, duration
of disttRurgé?2 fitdiad) Mrpdrdithe Gad Sﬁte?ﬁl’év%!fh 1!1199 ﬁférwéa S‘n %4fed.

systemw || remain activated. The

act i vat FBhstpe evogogkdimeal way srseaing @et)tﬁ) aWFheR dgwnloading

systéh? 8h@ké Dlom ]%ﬁéﬁzswg%e 648 MbiFace AR, 2 trﬁrfs?a BH %rom GMT to local
Al ternative activation perloﬂ may pe progr

timetrpashiee pyrYiderd e@ln the duapbwah@a bgj both E3D amblotaj time may be shown.

AL RR ERIEL A oY iy 2GR e i n e

systamltrgtﬁ@wmdsuthbhdngeihe new, |onger tineout. 15 The
i ncrenept i tri eat evvlllallowacwlllanvvh
uses thgvﬁg%e %a?%ﬁf%’i‘ 561‘%@5 iag} &hat theiselgsed @ecuomc
disablitigl dec@ ol beinfld@fiddrih a8REroRY vaps 4nf n?a@tahé{ﬁ;e%&ﬂfen%gdlments
for a prol onged period, enabli nawhe user to’lay the

otheg;than thsprefsred Fasmg rgifigaliingst guitand despribetbabioret Aesordinglyciéis
[ [
e el i e o el mo i lcl B SRfior Wich £
Wlﬂmemweslantmsuepé@rthdmg@ﬁng the time, duration 20 of
di scharge, internal tenperature and battery | evel each
time the weapon is fired. The stun gun clock tine
al ways renmai ns set to GVMI. When downl oadi ng
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system data to a conputer using the USB interface

nodul e, a translation fromGMI to local tinme my be LLOYD WISE

provi ded. On the displayed data | og, both GVI' and

| ocal time may be shown. \Whenever the systemclock is

reset or reprogrammed, a separate entry nay be nmade in

the 25 systemlog to record such changes. It will be
Q%parent to those skilled in the art that the
1. A deffed RREBIEL EEEANfprilgall | N0 devi ce Y be fodif ed

I N nunMer ous” wa may “assunme many enbodi ment s

ot hncans Iﬁra‘rprohdmgrfedm iarfnrst staoedrencsgedeiicecafitsy sigrdl tothe target to

descri.bed abov Accordingly, it is intended by
lomzeaﬂrh'Baa%B h@d“@? f’ﬂi to cover all such nodifications of

t henéany i todin |
scope o;%liﬂﬁgﬁld i#\%ef?f?? o %Eéongc&tdﬁ%%ﬁ[) %KIV %Elléerédﬁ%(:&m gl%ﬁal i@ﬂw target
to contiges/a ewrrdnd thraighathieigap and tlwl@ﬁth@ tamgati si ng: neans f or

f a first.stored device .a firs
2. The G RE Yo, 1 AP0 ot 5 e B o Pyipe iy winding
andasdcaﬁwmadiﬂg,rmmsmfor providing froma second stor ed
energy device a second signal to the tar

corftquEigat treughthe targah comprises ke Gespsianal aﬂ& ﬁhsaﬁgnondfegnal the
current ?ﬂfdﬂ g cantraéillf‘?)ngJI YUERA frmfél:l%é 9} &w ftéfgétqg ﬁmﬁﬂé’d‘gﬁ&o‘cin&%naay the
transtormer conprisi mary ndrng an
target; a secondar y W ndi ng wher ei n: 10 a current through the

0 rlses irst signal and the second
Si g}ﬁ%hm ftred e@ﬁpgry Vlcﬁﬁ%ﬁh@ﬁﬁﬁthéﬂﬁgﬁléﬂ”i‘@ﬁ@’ Winding to provide
energy fdﬁlllee&ﬁfenﬁﬂﬁ%rﬁ% gfalrtd?%etg%%{d to inpede | oconotion by

the target; irst stored energy device discharges
t hrtbeiggeond etomd mrgy deivivdidisghargespthoouigtiehe scendpyy andingi® provide

urrent f ir in the gap; and 15 the second
cnergy (fré}i’ ﬂlrreeﬁg{hé gcﬁ’eté?gag %l scharges through the secondary
3. The dévivdiof@ldig 20whettidahe AR E@Vedfdhérgtgr&vf‘clé lcbfiptisdst dOEphéitince and
ar 3. The device of claim?2 wherein the first
the seccmdcs%@ed é‘PF‘égBQQe‘d%Q/‘F%@YtS@% secord capacitange. capaci t ance and
4. The &&?ceso?%ﬁl'ﬁq 331;112(5@1%1 ads%/l# n%%ﬁ@%h{t%%?rﬂth%%&oon% capacitance

paci tance eVI al m

and the G@cﬂjﬁﬂa@l wigdigsthiat @;iwatemtosﬁsdhasge Il sveem ddpacismeand
capaci tance 20 and the secondary w ndi ng, that

5. The dgyisepfslaimdt wherelmdhe switeheonseaienia responsd ioahcharging ofithe first
capamgﬁglﬂﬁgu@{ tthglpgi;"?éﬁar 5 n%l n the switch operates in

ons of the first capacitance
6. The dldwcm:wj lelditnet whereinrtie wiviteh oygratés inTespodsvioevodtage bfthesécondary
wherein the switch operates in response to a voltage

Bf the secondary winding.
7. The device of claim 3 further comprising a first spark gap in series between the second

windin

capacitance and the secondary winding that conducts to discharge the second capacitance.
8. The device of claim 3 further comprising a voltage activated switch, in series between the
second capacitance and the secondary winding, that operates to discharge the second
capacitance, wherein the activation voltage is greater than a voltage across the second

capacitance.
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25 7. The device of claim3 further conprising a first
spark gap in series between the second capacitance LLOYD WISE
and the secondary wi nding that conducts to di scharge
the second capacitance. 8. The device of claim3
further conprising a voltage activated switch, in
o TRELLRS: JeldEaNAdein. second capacitance and the
' seconcFary W ndi ng, that operates to discharge the
seconthe fica pcdd anecgy, dewlve cemprisdie fasttcapaitante and ltheasgeoridstored

%&e ter than a volt %g.\ across the second 30

ene rﬁ%&’lcf"é%%qseiﬁsﬁf’ RAFSEIC“9. The device of claim1
wher eh Burrdnl thrdighSthe 6 @t @SBt the fieiwiGRl SIMRE k&Bd Signal, the
first capacitance and the second stored energy device

curegspRucEg contactions incesletal museles ofthe targes t intsde [ngAmptien by the
targefl g€t conprises the first signal and the. second

signal , the 5 current producing contractions in
skel ethgldeviog firthsr edmprises & firsg ewitthothatpetites| to disnimrgothe fiyst
target;: th vice further conprises a first
canlfipes BRI eI LESHAR o he i st
capactheaeciee fikthef cothstesee B edogid bwitch ther cperdie@nd disalideed the second
device further conprises a second switch_ that operates

cappQitageeste REVLF SORERYSIOE BiS F et W PHEn AR oRdh cqpRANgRys not substantially

'dis&ﬁ?é’egﬁdtﬁlgﬁt&p@ﬁti_@HF)lfﬁﬁtséc.dﬂﬁ%ﬁvﬁEM the second capacitance

i s not substantia di scharged w t hout operation of

10. {The dedecrictlaimi & wherenghe sugendjswitaheoperataslimrasponspitediedharging of the
, ﬁrsg&$?ﬁ§ﬁg{ld SwW tch operates in response to discharging

irst capacitance. 11. The device of claim9
11.vifhe device dfirodaimerwhetesvtht sdeonpavintheperaresiie sgaporsse td Dmaltiplied voltage

l1iplied voltage 15 of the of the first
Oftggﬁé\tbgp&%&@.ac‘i@c The device of claim9 further

© 12.OREREVIS SEIAMTY fubtheSRMpFisERM firdBdpafkag Widt Sohdicts to discharge the

di scharge the second capacitance. 13. The device of
secenpdgapr@itappfer ei n t he second switch further conprises a

13.%% Id@\qge @f:ctlé.lxlaé Gllerefithl Q&on%%\t?ﬁ&li iﬂnﬁé}%oﬁxf)%i.h s Jo‘i’lg%e dac'.civated

age Is greater than a v age acCross e seco
switchpeberemrtheactivalorl doltagh & gleat¢rabanod vailtage aerdssthe &cond capacitance.

erei.n: the first capacitance discharges for a first
14. é’FidSH?e%éfda’Ph’eorséeg’gﬁ‘gmcapaci tance discharges for a
SeCOoNeheXakl Afaditafed @EcHalbaB fdradirktipefibd;p@ai od.  15. The
device of claim 10 wherein the first period is about

1. 5 nitkersssudsanrcitane disghargge{or aseeond ppredgreatenhan diedirst period.
t i PehiS: . i - . The
1 18 BEROORET | ool Bl FURRPE ST el
16.(deidevict of dlien F( wherepeahé sedondspextodug atddt 50 ficrosehends.

17.2135\%%}%§§§f «ﬁ%@y‘sfﬂt %g%%i&?a 3 (Séf tlhg _st???gd ];)clzxgdc’dt to%ﬁep f?ﬁ%{ ;t)e%% EIBS about 33.
18. The device of claim 3 or 9 wherein the first capacitance comprises less than or about 0.14

microfarads.

19. The device of claim 3 or 9 wherein the second capacitance comprises less than or about 0.02

microfarads.

20. The device of claim 3 or 9 further comprising:

25



10

15

20

25

30

m crofarads. 19. The device of claim3 or 9 wherein

the second capacitance conprises |ess than or about LLOYD WISE

0.02 mcrofarads. 30 20. The device of claim3 or 9

further conprising: 25 LLOYD WSE a first spark gap

having a first breakdown voltage, that operates to

di scharge the first, capacitance; and a second spark

gap, RAVSIGTE sapduvireBiBsibacrkAovBvoliags, thatpperatesdp dissharge the first
caphitdtSGhdr ge the second capacitance; wherein 5 the

second breakdown voltage is greater than the first

br eak @69%9ng 6park gap, haying awsp@ng dpeakdowwt vellage tha®paratasd discharge

[ : vol tage is about 2000 volts. 22.

ﬂw%ﬁ%@éédﬁ%ggg§?%ﬂ§%ﬂ1zo wherein the second breakdown

vol t aglee sesorsiierkd8@0 Qoladetis grea@Bthail ke fitettireskdotmebhign

r.ein;

o At R, R BB SRl S 5o

22t decieootllgiapzu wharsmahdlicsomBbe BciownSRARRNs ABAR B0dY vélls.
energy. to_inpede | oconption by the target, the second

23.ghpsiseviey obdnipy3 PR ¥heREY the first quantity. 24. The
devi . : . . T .
o L. SRR 4 o i

t han or abou 28 | oul €s.
wher eitie sehendsaapamidnepdisphitggs & sedoad guantiginofemerly do impedddocomotion

| . i ce of clai wherein a ratio of

by?ﬁ§5§§f§%§3ﬁ§§§P9§%¥§mP%%*§%%gﬁ%%§ﬂgﬁ???v-is about 7.

24. Thhe2févicd beclaiav2 T ehekinahafift quantityt 16 @dss GRATF hisdud 0. 2FBaU1Ss.
gﬁ%égro e%ILng an elechrodeg}omand,the target, the.

25 hhederisrer 13 EHRBEEN thysecprd QuanHirie leshihen ghalawe 0.04 joules.

26 Pe@RVice éBclaith PR WhAGHin| rati6l bFRB!Hr Guantitf tBRE second quantity is about 7.
COHDFISIH?Z sourcing at a first voltage a signal to

27 Owiderice al elpim §Apther camprisingrmeans fenmiopsdlinerinraiecttode toward the target,

1 e ' g@g ' n the first
the\s/e gﬁ} ggee%? h‘rgﬁglgtéllﬁ”aﬁmtc {cl)lge gﬁ%htutiﬂgum&e current flow
28 tAmethyld forhdisabling ettarg@ @omphisingret hod of cl ai m 24

wh in: ' he.first. volt '
i SChaPUieRg he 1 PP hags isneL R oM R AT GARIS ThABEE P8 or

| oni ZisBgrcitglat BS4cHRE Nol@dpe BdsS & MmAgtRuat tHah ehe¥BROAIHaBE the signal to
the target; and sourcing at the second voltage

contiswp ersa floyrthroueh ditseftng di scharging of the first

29 2 ﬁ’&d(’iﬂ?ﬁ?ﬂ%@@ﬁ{r&h! ng a switch for discharging a
second capacl tance to provide energy for the current
t hr oughurchg at dredarst, volthge @qoises disghaiigpnfist cuphcitance to provide

bstanti.al ly.di scharged wt t operat] t he
enly Tk Rotni Rl i by et S AETING of AIECUSROR i e ia5ear 1
I mpedisBEreln@Ge RtsehdpIthdecohiprided ?ftéi(?)egiﬂhﬁg Bdchadin@fof the first

claim 29 wherein_discharging the first capacitance
CaRAGHPICE-PETAHNE éﬁmtglp fpg disglarging a second capacitance to provide energy: for the

current through the target, the second capacitance not substantially discharged without operating
the switch, the current passing through the target for impeding locomotion by the target. -

30. The method of claim 29 wherein discharging the first capacitance comprises discharging the
first capacitance through a voltage multiplier to provide, at a multiplied voltage, the energy for

ionizing air.
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first capacitance through a voltage multiplier to

provide, at a multiplied voltage, the energy for 30 LLOYDwisg
ionizing air. 26 LLOYD WSE 31. The nethod of claim

30 wherein discharging the second capacitance is

performed not. through the voltage nultiplier. -32.

The nmethod of claim 30 wherein the voltage nmultiplier

c L, comprising a .prinar

31 CARRRBRE O Wierkh ANEASEAE Ine EOTH (b B, BTt nov
threughithe 8sltagh endiipliedi schar gi ng the second capaci t ance

npri.se SC i n t he. secon aci tance through
the “é%@% n%‘d °ﬂ%}”\% vﬁiwﬁ% “§4V°‘%eeﬂw&nﬁsﬁcoaprk§1ﬂsa% fieR3yp transformer

mbremgmp;ﬁ:hayswnﬁm@aﬁ@e@abﬁ@arymmﬁﬁ@onse to a vol tage

Q{]'Ft he ndar% wi ndi ng. 35. The nethod of claim 32
334 tnPFé?o rFEﬁ-‘I“si ﬁh"éﬁﬁ&lf&l?%’ﬁﬁg@?eseéwldr@ﬁ{’m%mgwﬂées discharging
the$s86cAd Gapatfafle @Rl i he Q%ﬁhﬁ"}l V\tlﬁdlﬁ second secondary

wi:ndi n tgoof t he transforner. T%e net hod of claim 32

34\hemesthod ofj claimat2gwhagein e srwmcb tOpelap:am tesprnee wonyliagesf the

Secgh@ﬁg through a first spark gap in series
en t e first capacitance and a primary w nding of

35t The nathovsdfodaimr32 ﬁdrthcrh:amrmgg theiuseihe corgeirbadglCesecond

i R S SR R R e

36 Sﬂﬁeﬁﬁiﬁfcyofv&il;ﬁﬁhi ngwﬁgrelhhe transforner, the switch
conpri sing the second spark gap;, and the first spark

gap halschargingdhe Bstedpaciincs/emeprtes disthargies brehgb pafitkt spark gap in
ter than the
ser9:§ Beth@sn fhe &Q:'agamt?{i agegg%m% %ﬁgﬁ ansforrnﬁ] 36

first brea own' vo
wher eldFSChaIelnglthSRC&mcb@lpammncamirmmges d1§cl'ﬁtg<mg thitﬁ)l@ﬁ a second spark gap
in Se%e 20, 38. Tge ];hod?%c{ cl alc{n 36 retjlq
SHEDPEV BT AR SRR SHRAFATSS pud agrsardashinding ¢fdhe tr%fy.forqﬁé the switch
compriigherithebecohaispar@gapitaad ei n:  di scharging the first
capaci t apce conprises discharging a first quantity of

ener gyhe ¥t Fagheaphes ﬁfﬁrﬂﬁfeﬁk@ﬁwv%ﬁge dhegssendyinatk gapchas a second
e%l?d‘cﬂﬁﬁvd?@@@&ﬂeh@f‘ﬁﬁn %"fHEt' b?@a‘&dﬁ\kzﬁ QQ@J ing a second

uantity of ~ 25 energ hr ou econdary wi ndi ng;
méikodsefedaing Pmahﬂrem th fyrst led(dDWarvottdrge i asesit 2000 volts.
d of 39 vvh ei.n the
38 qﬁ%%ét{xé&d ?%Q?GS%Be\F}herém € SEEQ t _ ng 88 is abpyt 3&4&) votlts
39 riEitehothaf ofll#im8230hetéiar ei n t he second quant ity is less
than of about 0. g joules. 42. The nethod of claim 39
wher eidischargingithe frst ?3rﬁ’é°1¥31“?%‘f°ném%§ﬁ% diggharging hErss geanity of energy

thrélAthd piimbsS VARAKE; 7 30 43. The nethod of claim 29
wher ei n: ’

discharging the second capacitance comprises discharging a second quantity of
energy through the secondary winding; and

the second quantity is less than the first quantity.
40. The method of claim 39 wherein the first quantity is less than or about 0.28 jdules.
41. The method of claim 39 wherein the second quantity is less than or about 0.04 joules.
42. The method of claim 39 wherein a ratio of the first quantity to the second quantity is about 7.
43. The method of claim 29 wherein:
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27 LLOYD WSE the nethod further conprises charging
the second capacitance to provide a voltage across

t he second capacitance; discharging the second

capaci tance conprises di scharging through a voltage
activated swtch; and 5 an activation voltage of the
swtch is greater than the voltage across the second
capaci tance. 44. The nethod of claim 29 further

conpri,sin [1ing the el ectrode tqward.the targef.
25, T THE TRDHBEGET ST Ei 18 oo SePsitHRe t Provide a voltage
acr6iakcHebéhd dapadilah&d; capaci tance to provide a third
vol tage across the first capacitance; 10 and charging )
t he sdbehizingthecieremc@pratapseompsisgs discharging brqughe voltage activated
. the second capacitance different fromthe
third vol tage. 46. The method of claim29 wherein:

- di schangétivgtiomaoltdge of theaspatch isegreaserctbaiptheselage across the second
Lsgharging for a first period; and 15 discharging the
econd capacitance conprises discharging for a second
44 pBreinxah@gir efalai 29t fogthertcbmpfising propellingdhe éléctroib @oward fedarget.

claim46 wherein the first period is about 1.5
45%@?’6‘%@3@0‘#&?}m95286m4ﬂé’°%?ﬂ8@ of claim46 wherein the
secon@hﬁgfrﬂgqﬂe fifst adpatitane®toPr6vias 8 eanIFoltagd acrdi8hdBish@acitance;

of claim46 wherein a ratio of the second period to
and he first period is about 33. 20 50. The method of

claim j ' ' j

compr i SAgHRTAE ol SERAIRLDR s STAMh (RRREANARIR scoond
capmeitdnoel differant fiom tAe thikdevodtage.t he switch operates in

response, to, di argi.ng the first capacitance. 52.
46Tﬁ? rﬁ%ﬁ%‘?}% ?‘mﬁ;‘w{‘r&%' wher ei n di schargi ng the second

capacidiRALQingAnPfitss E5pabiitHed edrfipriigs didBhdring Gethh frstSRabl; and

gap, the switch conpri si n_gmt he spark gap. 53. The .

net hodlitshargingths segoihearasipnehermprises disshpaging fpf@eecond period greater

thdnQRPEIsBESiodess than or about 0.14 mcrofarads. 54.
The nethod of claim 29 wherein the second capacitance

47 cthrpnetbedsof daim 4Gaherein thdrBirst payiodds abaug  of micergscondsy

48. The method of claim 46 wherein the second period is about 50 microseconds.

LLOYD WISE

capg

49. The method of claim 46 wherein a ratio of the second period to the first period is about 33.
50. The method of claim 29 wherein discharging the second capacitance comprises discharging
through the switch.

51. The method of claim 29 wherein the switch operates in response to discharging the first
capacitance.

52. The method of claim 29 wherein discharging the second capacitance comprises discharging
through a spark gap, the switch comprising the spark gap.

53. The method of claim 29 wherein the first capacitance comprises less than or about 0.14
microfarads.

54. The method of claim 29 wherein the second capacitance comprises less than or about 0.02

microfarads.
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