101, 00183 SYSTEMS AND METHODS FOR ELECTRONI C VVEAPONRY W TH DEPLOYMENT UNI T
DETECTI ON FI ELD OF THE | NVENTI ON 5 Enbodi nents of the present
invention relate to weaponry including electronic control devices.
BACKGROUND OF THE | NVENTI ON 10Conventi onal el ectronic weaponry i ncl udes,
for exanpl e, contact stun devi ces, batons, shields, stun guns, hand guns,
rifles, nnrtaﬂ% '&r enades, prOjectlles, m nes, and area protection devices
anong ot her apparatus generally suitable for ensuring conpliance with
security and | gwERio T sed, a alnst a
human or ani nmal targe{ﬁgmgona;nﬁéﬁgi%@;%é}(’v@\?gp@{%awernm part of
the target's tissue to interfere mnth the target s use of its skeletal

nuscles, Al or part of an el ecti g 6r 6LEGN L EnDRY De propelled toward the
target, Insan inportant application of electronf¢ weaponry, terrorists nay

be stopped in assaul t uaBdrfeveaRd Gekehi QRN CATRMEL N, AF ﬁcitlm}{g&é‘clngrgc fOI‘ ce
to gain unIamﬁuLaqgatrol of facilities, equipnent, operators,  Inno

citizens, and’ faM/enForcenent personnel I n ot her inportant appllcatlons of
el ectroni ¢ weaponry, suspect BAGHYRG&NY OesHEMNDENTRM 20enf or cenent
officers, and the cooperation of persons in custody nmay be naintai ned by
security Htficers. AnCeﬂaemmdwnmHmmapwmmgﬁmanaﬁhmwhaahudﬁ&aaa@hB&Mt& t hat
generates a shichk S e rodes tion, for
exanple to stop a %%?r%gﬂ%%sggggg% nggfgg%gﬁﬂgggﬁr“ObmgﬁbWVb W4 Hh t he

el ectronic méﬁﬁﬁhwykvﬁvatﬁ”&%@“ﬁﬁ%@@ﬁ&ﬁ@mﬁémsm@pﬁe@w@mua@nmhmkéedz After

i npact, a pms&tt:ﬂlg afd I@@E:ﬁfbx@er%ﬁ r ﬁf"st iyibf‘s:)f‘g.@%%t\x%gn fet X \(gaﬁﬁt {088 Legl L pdes
25sufficient for interf person’ s use 0 ﬁ kel et al

eri t he
nuscl es. Inter%”“%ﬁ&@“ “”ﬁﬂ?h&@deU%*ﬁﬁﬁéﬁymaWéﬁbatﬁﬁ”OWﬁ@@wsem thruscl e
cont r act i 'dns taget' avse af i sofletd el 20 mmbtraﬁ&h alra&roﬁi@rc;r&ﬁ&ﬁ){% e prapelied

Research has t.the ens he muscl e contractions and the
extent of the %Qﬂmﬂ%b eévmduW?@taﬁﬂ é“@“ggﬁ??aéfwﬂﬁ§wd@5@ﬁﬁ“bhf§everal

factors incl gg;;p,q@z:1t't|e§gulg@eck;premttcd)frd:n ecthwding aﬂmduﬂtm@ fheceGh adiQ bl Qr
di scharged byoRerpuhiging uffdn@ﬁ? Jp'm%to? Ufh&ate ctttzmzs, and tasy enforcement personnel.

In other important applications of electronic weaponry, suspects may be arresied by law

20 enforcement officers, and the cooperation of persons in custedy may be maintained by
security officers. An electronic weapon generally includes a cireuit that generates a stimulus
signal and one or more electrodes. In operatian, for example 10 stop a terrorist act, the
electrodes are propelled from the electronic weaponry toward the person (o be stopped or
controlled. After impact, a pulsing electric current is conducied between the electrodes

25 sufficient for interfering with the person’s use of his ar her skeletal muscles. fisterferance
may include involuntary, repeated, intense, muscle contractions at a rate of S5to20
contraciiony per second.

Research has shown that the intensity of the muscle conlractions and the
extent of the body affected with muscle contractions depend on several factors including the

30 extent of the bedy conducting, charged, or discharged by the pulsing electric current, The
exfent is generally greater with increased distance between the electrodes. A minimum
suitable distance is typically about 7 inches. Prior to propuision, electrodes are typically
stored much closer ogether and spread apart in flight toward the target. It is desirabie to
improve the accuracy with which the elecirodes strike the target.

35 Conventional eleclronic weapenry is fntended for a limited number of

applications, A user interface capable of multiple functions as well as weaponry capable of
1



extent is generally greater with increased distance between the el ectrodes.
A mnimmsuitable distance is typically about 7 inches. Prior to

propul sion, electrodes are typically stored nmuch cl oser together and spread
apart in flight toward the target. It is desirable to prove the accuracy
with which the el ectrodes strike the target. Conventi ona

el ectronic mea8(HW§ is intended for a limted nunber of applications. A
user interface capable of multiple functions as well as meaponry capabl e of
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an i nportant aﬂgll icati @b\/\,{]ere a singl e weapon wit Fe°f tinctions is

desi rabl e. e icapon YRRt figers §eEtioni ¢ weaponry provi des onl y one
stimulus si gnal for al d?oaﬁmﬁbmacaédt@ﬁs whipohr$ pﬂ@‘%b{ @J%l SrekBnRLO aYénqll%m% juni que
man

stinmulus sign each, o ver al 5a | 1 cat y
countri es, go\%f rm%mst ﬁoﬁ‘dfci’lfflglrsgl} Bl gg?ﬁ; ‘éﬂf&'l“ia*q Stgﬁ“]é?rtcf*‘%‘eoﬁéb‘a@’ to

appropri até useligfiofsor ce agai nst suspects. It is desirabl e to i nprove the

data communi cation capallhJ Ly,..80d, ef. inter el ectroni c weaponry
to facilitate data gathering ’gnﬁ Rpr%mgn?la{m%fg‘”fflot’“i‘bge QELTFFABI 8 to provide

to anti-terr of APEY BT ¢ant at i‘&ﬁh@ sugpgghs- dhif w@z@h@nnmwngam &at doonsyicang

security orgamip@aid MIsheekLGhd QR &F MBARRNLYFAS) k¥ ar v , ;
appl i cati ons pa{tl cular to these éi fferen P &gan%ﬁﬁs%’%m&w}ﬁ’fmf or'ns  of

el ectroni c we'dpoiity are powered fromlimited el ectrical suppl i es such
as batteri®s. Conser vatii ofirfe lbﬁﬁ)tﬂeiwﬁﬁ!@m&gsr BMitSiot N R%hERGR, use of the

15weaponry be J%EF‘“’“ a%lsg_g!g{meca argi ng. o he batteries, It is desirable to
use the el ectr energy provi aéd By ff“H%‘“f)‘éW’%’i‘fi/e?SHY ’é.“sh‘ﬁ}*@d &fficient

manner . applications par!rcuhir [o these different organizations.
Many forms of electronic weaponry are pa‘}.’ered {rom limited efectrical
supplics such as batieries. Censervation of batiery power results in cxtended use of the
15 weaponry between required recharging of the batteries. It is desirable to use e electricat
energy provided by the battery iy a more efficient manner,
Conventional electronic weaponry has limited application, limited useful
range, and limited accuracy. Without the present invention, more accurate and reliable
electronic weaponry having longer useful life, longer range, and multiple functionality cannot

20 be produced within existing economic limitations,

SUMMARY OF THE INVENTION

A taunch device, according to various aspects of the present invention, stuns a

3
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target. The launch device includes a detector and 2 processiing cireuil, The detector detects
indicia from a provided deployment unit, The deployment unit deploys an electrode to stun
the target. The processing circuit performs a function of the launch device in accordance
with the indicia,

A methed, according to various aspeets of the present invention, is perforined
30 by alaunch device that stuns a target. The method ineludes in any practical order: (a)
detecting indicia from a deployment unit that deploys an electrode 1o stun the target; and (b}

performing a function of the taunch device in accordance with the indicia,



i | el ectronic weaponry has limted application, limted useful
Egzég?t;ggalinited accuracy? vahout the present invention, nore accurate
and reliable el ectroni c weaponry having longer useful lire, Ionger
range, and multiple functionality cannot 20be produced within eX|st|ngd_
econom c Iinitgtions. SUMVARY OF THE I NVENTION A [aunch device, accor |Rg
to various asﬁeg?gaof the present invention, stuns a 25target, The |aunc
device includes a detector and a processing circuit. The detector detects

indicia froma provided deplppypepEstitiviion B8 198RLOUIRY unit depl oys an
indicia fr p Mﬂ““éiﬁgitrr

n
el ectrode to stun the target. The processl rforms a function of

. . H t i i ci ) . . A et hOd,
t he | aunch device in aEiﬁBchﬁiﬁd?&Q}fWetpf%smhﬁnénﬂgxﬁ thano%\ibcrt;L:rthFrSdespCéirbff'deFlH‘aed 30by a

[ i t f the present inventio _
aunch devi ce THAR: BUlHed"s APt MafaRBphuRBIses Finkny pract i cal
order: (a) *detecting iF6@i tisa ffircomabbleeplQymeiTty MRduonit Q@&paggﬂlcgy bccs?z{i.\agunch

ode to st t, .and 0). performng a function of the
gle\?ftcre in accg’r‘gg%”téEs%ﬁxﬁtﬁ@f:ﬁjé“r‘%’i‘%?“gg | 01.00] BRI EF DESCRI PTI ON OF THE

DRAW NG Erbbdiirmehts aofathigwpne e Rtridunvwentd: 0feWedslandOw be

! bk . Jhe draw ng, erein |i ke designations
denote 11 ke o omente e ke ey A PR PEAR Dt RSl i agram of an

el ectroni c weapon syst‘%?h Eaiéégxrngqufgl Hask gaeinwsa hepbctsccof atdter pr esent
inventionit implementation according to various aspects of the present invention that may be used in the
system of FiQ, 1:
FlGs, 4A through 4D are signal definition diagrams for signals at terminals or
electrodes of the system of FIG. 1
[FIG. 5 is a front perspective view of a gun implementation of the system of
15 FIG. 1
FIG. 6 is a rear perspective view of a gunt implementation of the system of
FIG. 1;
FIG. 7 is a functional black diagram of the deployment unit control function of
the sysiem of FIG. 1;
20 FIGs. 84 and 8B are schematic diag'rams of modeis of the cooperation of the
system of FIG. 1 and a targer;
FIG. 9 is a schematic diagram of a portion of the deployment unit control
function of FIG. 7; '
FIG. 10 is a schematic diagram of a portion of the discharge function of FIG.
25 9
FIGs, 11 through 16 are schematic diagrams of implementations of a portion
of the discharge function of FIG. 9 and
FIG. 17 is a schematic diagram of a switch for stimulus control of the
discharge function of FIGs. 7 through 16.
30 '

RETAILED DESCRIPTION QF THE PREFERRED EMBODIMENTS

Gireater utility and improved aceuracy of electronic Weapon systeins can be
obtained by eliminating several problems exhibited by conventional elecironic weapon

systerns. A conventional electronic weapon may perform a contact {or proximate) stun
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. 2A and 213 are state diagrans for various operator interfaces and_
Elr(c);iesses each supporting an operator interface of the systemof FIG 1;
FIG 3 is a functional block diagramof a launch device in another ]
10i npl enent ati on according to various aspects of the present invention that
may be used irln_the systemof FIG I; - FIGs. 4A through 4]}) ﬁre
si gnal defi ni t 'SR agrams for signals at termnals or electrodes of the
systemof FIG 1; FIG 5 is a front perspective view of a gum y U ow
i mpl ement at i omefonth® NS e 11515[11(:9'} O!EI'S;UIEFIEH an gtﬁ%ﬂ%o@;?grseogr(gg?e({jﬁ@gg ;bl Vle
of a gun inplenentation .?f t he system of al; | na _
bl ock di agr an{afﬁm)ibﬁébuﬂé‘ﬁl%ﬁ?ﬂ‘gﬁt’gd’&f’ft”ﬁﬁ) af lggsepicdmmoRis ohbe sygbem of skbloB,  1;

i | b G . L . ion of the
ggthCI;J,m g,fA Iarclidcl@Bmgth:Sl&ﬁ@tn&ﬁlhtﬁer%zﬁgﬁﬁﬂﬁ a;ef;;de @:& ingtagt,;g?%@%g?g%éggné on of

a portion of fuhg%gg%ﬁ%%(&%%ﬁgr%eﬁ%’% fawships B ‘FE’:‘I‘&‘?'EH&‘%‘? cdmfagirodes fipigthe] 0 s a
schemati c di ayram tgﬂhca_arpmﬁctlhc’mﬂmfgfecttche; ot ;Srei;'laxh@@:) drigdd lﬂ@sk_mc er%lo@:ing%%g’ ti
. , o1 1 > Yl o
FIG. Il t hr OtlHlergfl@ I]@%;%&ﬁﬁ%?&%ﬂ%&‘u%&l%agnrggesramgte stgy%u%:qgg} %[cllcggs% Icgjuéisgﬁren;? inC
3{ atngmO“ofS Cgairggﬁe@tdéfrufgg%ing & pilviad sens Gntugbk pofiot Sehedisae bathg et RAkb@R. of FI
Gs. 7 throughwitkelet musele control by the target. When a terminal or an electrode is proximate lo
the tissue of the (arget, an arc is formed in the air to compiele a cireuit for current to flow
10 through the tissue of the target.
' An electronic weapon systeny according lo various aspeets of the present
invention may perform alternatively the local stun function and the remote stun function
without operator intervention to mechanically reconfigure the electronic weapon system. The
tocal stun function is available al the front face of the weapon system whether or not a
15 cartridge (spent or unspent) is loaded. M witiple unspent cartridges may be loaded
ndividually, by a clip, or by a magazine prior to use of the electronic weapon system o
provide multiple operations of the remote stun funetion.
Electrodes, tether wires, and a propellant system are conventionally packaged
a5 a cartridge that is mounted on the electronic weapon to form an electronic weapon system
20 for a single remote stun use. After deployment of the electrodes, the spent cartridge is
removed frarm the electronic weapon and replaced with another cartridge, A cartridge may
include several electrodes faunched at once as a set, taunched at various times as sets, or
individually laumehied, A cartridge may have several sets of electrodes cach for independent
faurch in a manner similar 1o a magazine.
25 An electronic weapon system accerding to various aspects of the present
mvention maintains several cartridges ready for use. If, for exaniple, o first attempted remote
stun function is not successful (e.g., an electrade misses the target or the electrades short
together), a second cartridge may be used withowt operalor intervention to mechanically
reconfigure the electronic weapon system. Several cartridges may be mounted
30 simultancously (e.g., as a clip or magazine), or sequentialiy {e.g., any cartridge may be
removed and replaced independently of the other cartridges).
Accuracy of & remote stun function is dependent on, among other things, a
repeaiable trajectory of each electrode launched away from the electronic weapon. A

conventional cartridge includes a defivery cavity for holding the electrode prior to delivery
4



30 DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS G eater
utility and i nproved accuracy of el ectronic weapon systens can be obtai ned
by elimnating several problens exhibited by conventional electronic weapon
systens. A conventional electronic weapon nmay performa contact (or

proxi mate) stun 101 0-0183 function (also called a | ocal stun function) of
subdui ng an adi'&¥ or person (herein called a target) by abutting (or
bringing proxinmate) at |east two termnals of t he vveapon to the skin or

cl ot hing of thegdas - ent.i c roni c,.weapon nay perform
a renote stun fuﬁc u?%% [}g)ﬁﬂgt SF%’Q’% t“"‘ﬂl)r'm"f"ﬁ%s Ur% IR §°BA g"%‘?‘srmre wire
tet hered el ecttseEE !y agirnplist ledéﬁ’m\aﬁﬂﬁnr"tfmph@s{w gelta!esi@udgwbmtmemﬁir ectrodes
are proxi mat estbﬁzrﬁfahﬂﬂ@ér%f&ﬁ%m’%s}éﬂ @as?rfﬁleg&mdpgldqﬁt &eh@ﬁ é’%{% %re kegpfrﬁ%l t her

t he | ocal stunffulnctlo {) rendbte stun function, circuit is
formed for paSSCRY A EHPEPHieg éﬂd%‘é?h‘fre‘:f hYbstdiy eéfcb%kﬁﬁﬁbrﬁor?ﬁ it mélsiti ssue of the
target to ﬁnt ethtefroen awvir-hsiak el v ale witd S:Gilefe:6OBE K:@lid BY kbR ot ﬁnrtgf,e&fapéﬁhen a
term nal or g]gﬁ%zrode is proximate to the tissue of the target, an arc
is formed in the air to conplete a circuit for current to flow JO hrough
the tissue of the t ar getonventional cartridge maé\lheeinaﬁtc-redmi;ﬁm\mamﬁmib&y&{g@m accordi ng
to various aspeet.s ¢Rfind:h on_nma rmalt rnatjvely the

| ocal stun functl on’ ﬁrﬁ% '??162{ %ggg%[%kig\égﬁhgwﬁc% ion’ “Wl] i’hﬁon“‘% etleéir‘ﬁie

i nt ervent i on 8- HEEHARD bvl §inthseGAkngwr éntehievied tectugenihen uoeamnawatem The
| ocal stumf #cli (R0 rdnge AVRthab e ale v pRN _system
whet her or u:n;@a ISca?trl dge (spe?ﬁe %Eﬁagsgg\?ﬁ @ol(agt éqga edl.svy‘ﬁﬁ?ﬁtf tBI e unspent
cartridges nay "be | oaded i ndividual y, by a clinp, or by a rmagazi ne prior

to use of the el ectronincleweapeRaBY S§M, E@mﬁﬁu@\(d Qxﬁm@&!&ﬂehpbﬁm ReLAt i ons of
t et her V\nres and a

oot Tant oy il Sbdoluce o ot sirifen Tud g Ues SUTH R AeY Pifgecthar | s
mount ed on t Helsaledepariohi & cndaporigt @rfu@gmsamr@lzaﬁﬁgtb aRiveae 3RQs BYskem 20f or

a singl e emel StbmikSEr coflstiSh GERI%IRAL electrodes, the spent
cartridge is rer?o%?ed Mﬁorﬁot he g“ecogrcc%l c ?/I’/e""%{l bc SC“G“"? pl"‘a‘:c?ﬁ’d‘?%“t panot her

cartridge, AMEHYTIEARFE TRRficH! cq\ﬁltifécssaéwalmeth@mtlr@ﬁ:esd Ioamremhed at once as a

set, | aunched:pafy m\a’zﬁﬁt]u@Uﬁm%leﬁﬁﬁxc@@a}%ﬁ%ﬁtcnﬂﬁﬁ %gé{'lltﬁ(l”'tgllzjmx:zh ICl ed A
cartrl dge ma e]lve several sets of electrodes I'n arent | aunch
in a manner STRAPT RECYIREGESR Ha o DBKFdgs et pg it S%ﬁ‘wtﬁnﬁ@y@m@nﬁlaccor di ng

to various a@pepﬁ;&umf afplietipf @senéndihvanth@p,mai nt ai ns several cartridges

ready fopyuse. if, for exanple, .a.first attenpted renote
y bo Brestd uﬂEﬁy andfor hmproved accurac;,m discussed above are accomplished

by an efectronic weapon system constructed and operated according 10 varicus aspects of the
rresent invention. For example and for clarity of presentation, consider electronic weapon
system 100 of FIGs, 1-15. Electronic weapor system 100 includes faunch device 102
cooperating with a set {or plurality) of cartridges 104, The cartridges 104 may be separate
25 units or 2 mechanical assembly of cartridges. In either configuration, the plurality is herein
calied a deployment unit 104, Deployment unit 104 comprises a set of cartridges 105 zmd
106 that may be mounted to launch device 1072 indjv idually or as a set, for example, in one or
more clips or magazines. Deployment unit 104 may include 2 or more cartridges (e.g., 3, 4,
5,6, or more). When cach cartridge is spent, the cartridge may be replaced individualiy.
30 Cantridges in deployment unit 104 may be identical or may vary (e.g., inter alia, in
capabilities, manwfacturer, manufacturing date).
A launch device Includes any device for operating one or more deployment
units. A launch device may be packaged as a contact stun device, baton, shield, stun gun,

hand gun, rifle, mortar, grenade, projectile, mine, or area protection device. For example, a
: ;



stun function is not successful (e.g., an electrode m sses the target or
the el ectrodes short together), a second cartridge may be used w thout
operator intervention to nechanically reconfigure the el ectronic weapon
system Several cartridges nmay he nounted 30sinultaneously (e.g., as aclip
or magazi ne), §equent|ally (e.g., any cartridge my be renoved and

repl aced |ndependently of the other cartridges). Accuracy of a
renote stun function is dependent on, anmong other things, a repeatable
trajectory of geae;;kt Fahxeatﬂﬁfiademﬂ @uia@chﬂ@h @wwpérm@nbw&u@bﬁ%nx%lc@m Sapen. A
conventi onal meﬂ}ﬂge |ngﬂude ga g % cavity for ﬂ el ectrode
prior to delivery & 1070585 ﬁfpgﬁ éd’deﬁCPW é?%@%ﬂﬁﬁ@ ﬂ%ﬁ“ﬁg t he
early rmrrentsd@flal @Bp{)oywémmmo%pdp@ylmmrogaﬁatﬁcﬂli}\/ﬁ;ﬂtﬁsbmﬁal dsy tRCERAM | shed by a

sudden rel eas ) . : e ctian or ture of a
cyl i nder of C%HprggggdgﬁmgEﬂqgﬁﬁg&ﬁpgpsm [ﬁwads B |98?vm6§€i??’are kept

free of cont amwa*tqp@wubymbémgr ¢ faginh loye @ over edkiiddh ensttihie ;msmmmm@s; is
depl oyed, it puyldesyi géc dabikch @eRlegLHGE oJeYa@c@Fﬁmy\ﬁ Lrnqcr%‘: QL& ts%t%]p%[ ?’{g'){\éhhp%lrw re

tet her extends behin ? electrode to the weapon du
A convent i onat“¢% ﬁ??ﬁd@’HﬁV“B@“cBﬁé%%UE@éﬂhfﬂ ﬁﬂﬁvhﬂéhéﬂgwbﬁ@bb@ range of
effective dlSMﬁﬂﬂQﬁfﬁhﬂnm&ﬂ@ﬁiB@d@ﬁﬁﬁﬁihﬂﬁw@h$&@n&@mﬁﬁﬁﬁhggsrﬁw§5£}@ble

spread of el egt an about 6 inches nM) on inpact
mfth the targ % hﬁﬁﬁmﬁg}dg¥%*gé%%%§H§%@“ﬁ?a%@%d§ﬁ%éﬁ%W@dmigﬁﬁﬁﬁwﬂ“Uﬁstances
fromthe \}\iéapbwlaé @2gdata faromnabout! 26 dmmcaﬂzbﬁlsﬂu 15 fifne@ins émﬂ)&sﬁf@aﬁmm@\n
Chvont on. eoBBaR: SKRLAM: ACEALANB0 BRYALL R FERASR R i B THE R ol o

i nvention, supports use of a set es ea HPFEr ent
range of effé@P‘W%“@W§ﬁ§ﬁ@éﬁﬁﬁh%ﬁwﬂmaugl%@{eachwmapmnwdgenkammnagaz|ne)

provi di ng to ihe, dﬁ@@pﬂncl‘i’aﬁrfh@l&% étiﬂﬁllug'mglmll ?9\@;«1[0; §46C‘1%§13Melnts b ERun Pr COdes
from whi ch c%pabllétles may be determ ned %

magazi ne ar e “part'P ﬁW&FMé%HﬁﬁW€§*Gf“ab%éWﬁ%@§m§@%éwa1H%WFGWBWPé@mUm hereln

as a depl gynmedt fhmmﬂt(}fth‘hﬁler&h@ﬁtxﬁa@Bd: PaphBRReN a3 ine M MBY R iQRREAt ed to
articular el ectrode set of a cartridge

| aunch a par 4 I )%{ m?t‘r'gl un?! ih 1??«: éﬂ xsg
havi ng sever af S&t% éﬁ AL YEFEEY O AFPEBIEd° PEPURsparef Bepsfersipptivat i on of
t he renote stuninfludrct onmores cartrzdges, one or mare magazines, and/or one or more clips of

cartridges. A weapon systent according to various aspects of the present invention may

include one or more physically separate deployment anits for example for redundancy, back

20 up, or for an array covering an arca.
Launch device 102 communicates with each cartridge 105 and 106 of
eployment unit 104 via an electrical interface 107. By interface 107, launch device 102 may
provide power, launch control signals, and stimulus signals to cach cartridge, Various ones

of these signals may be in common or (preferably) unique to cach cartridge. Each cartridge

[
L)

103 and 106 may provide signals to launch device 102 that convey indicia, for example, of
capabilities, as discussed above and described further below,

Launch device 102 in various forms as discussed above includes controls
operated by the target {e.g., an area denial device), by an operalor (e.g., 2 handgun type
deviee), or by timing or sensor eircuits (¢.g., a grenade type device). A contral includes any
30 conventional manual or automatic interface circuit, such as a manaatly operated switch or
relay. Controls may be implemented using a graphical user interface (e.g., a graphical
display, a pointing device, or a touch screen display).

Fer a handgun type device, controls 120 may include any one or more of g

safety control, a tripger control, a range priorily control, and a stimulate control, The safety
&



a()Geater utility and/or inproved accuracy as di scussed above are

acconpl i shed by an el ectroni c weapon system constructed and operated
according to various aspects of the present invention. For exanple and for
clarity of presentation, consider electronic weapon system 100 of FIGs.
1-15. El ectroni c weapon system 100 i ncludes | aunch device 102 cooperating
with a set (d¥‘Pfurality) of cartridges 104. The cartridges 104 may be
separate 25units or a mechanical assenbly of cartridges. In either

configurati orammm@ Phitth AT he b@@e‘h@bﬂn&@La'in%@:r@m‘%i@m&M@?M Bty 104.
Depl oynment uni ri sesfﬁﬂset of cartridges 105 and 1 6 t hat may be

mounted to |§U‘$‘i@ﬁ”ﬂ@‘iﬂ’ “”1‘6'?" FGEERLISTR) BT ciggitny (dde 190} e BlRtipl e, in one
or nore cli psmob! @gazddspolepleeyamnt 30uatfccl&draray(l i ol upepR«or! inpr e

cartri dges ( :en %mmﬁ‘n car’trtdg{‘ {l%d) %c rqg%:z p)wrftéb(r mfmayt} ea%tbr Ipica!gc%fma cn*cxp nt, the

cartridge may vid ges in un|t 704
may be i dent ||2;(bz1nd 6ﬁtcm§?ctwarbyﬂ(¢@r0gessorp b@ﬂﬂr%’kocncwimap%IﬂM lvﬁe«:;«

manuf act ur er o, ReaL®)e i td;:g,er control in z awmtﬁn&c‘acl‘lm(%lhmq,@\érmu'id’l%s%@esﬁnatﬂey devi ce for
operating one or nore nt units. A |launch_device rra?‘/?lbe packaged as

a cont act stti’r‘f”ﬁ"é\?i)fé‘é‘mbé{’tdéﬁ‘n?gﬁf“efl“‘é&“ i’§‘f‘ﬂh"‘§’dﬁ‘ IH&HH‘“E;‘H?\”O“ % mortar,
gr enade, prop;a:a{zddlaeay iRl anolicr @i @ay cplhﬁztce(irtdrmmﬂa&msagﬁﬂs ftorivexampl e, a 6

. gumnclklpwa tcmum%ﬁ ofdtﬁ? G gc:v}{:e % mc% SPD\%I'S% P :Ywn&m drpﬁr aF or to operate

one or nore car f''carfridges. A
m ne typeld amrﬂ@ﬁgtdéﬁ/l 6*@ c()!adtt&m 1tiﬁh”he@nanﬁzaat@amdémnalli HWM@[)B tgmpipalb@r r enot el y

operated (or, a%Pﬁ(t@xi)@&h@é{oﬁwéﬁ&‘é@&q%PQh:mﬁéaﬁmt{ P r€) to launch one or
nore cartridges substanti al simul t aneously. A grenade type | aunch device

5may be operated front %mtfpirf%fw bf gralasREh el b i rdletealpt ¢cygpakherein.

subst anti al | yms hlﬂMJpIeﬁiaﬁﬁluﬁJn)ily ;Ampmjz,ezegmzlvea ﬁdﬂ@xds&ﬂﬂﬁihu Elﬁ;\l:h Qeidnyobe
operated from ural el ectrode sets at

mul tiple tar b:\érf'sgk &hlaﬁéftiyfinh%tz QEHI%L DI mf ﬁesﬂéalw&l}f e -d:mpci) uﬂ%%c e mcm%i may be
under st o0d f noim aughumnct momhmblrfmoiemdl agrean appbi cabl @nto atdvase! s@icinch

devi ces. FoT uEAMRlE cihbnGt s APAl RLAg  BALATLGTElh Gty shovs a | aunch

device 102 t i nc es contro isplay 12 ta conmuni cati on
124, applicaﬁ%@wmép@é¢ﬁkﬁwﬁunctlons 126, processing circuits 130, and

depl oyment unit cont rOkispkd 0o ERPLAYIRML: MR brnGONM 410 kot ADibedsHE R Ss
configuration report function 142 havi ng a_detector fﬁlﬂnctlon 143 (e.qg.,

havi ng one o?’”f?ﬁ‘f‘é* HESEEFGPRYe PBUAIR “‘c‘:‘%ﬁ’ﬁ"t‘?‘t&l‘a‘ff“‘lﬁ‘hé‘t 6 AALMRKd st nul us

si gnal gener aios 1ﬂﬂ*@ce:x@@ﬂiﬂﬁzﬂﬁfﬁlﬁnﬁf]nolsaklﬁ@&rcdﬁvu'ﬁoqutlaﬁE%Q&O‘ﬂemadhﬁu im0 provi de
all of the funct S t han all

of these funi¥ ;iatghu n%lul( é:cg i@ldngrmrzh;c(awééné}utls&u Zﬁgbtfm %(trﬁznr?urwponé)nrf;mnnvent ion, A

back to processing cireuits 130,
A data communication function perf'o'n:ns wired andfor wireless seading and
receiving of data using any conventional protoeels and circuits, Via data comuminications,
25 processing cirouits 130 may receive software (o be performed by processing cireuits 130,
nresentations for display 122, updated configuration information deseribing launch device
102 and/or deployment units 104, and datst gathered by processing circuits 130 may be
reported.
An application specific function communicates with proecessing cireuits 130 10
30 facilitate more effective use of launch device 102 in a particular application or lype of
applications, Application specific functions 126 may provide software 1o processing circuits
130 and inchude sensors and 1O devices. The warning, local stun, and remote stun lunctions

are referred to herein as privary lunctions.



depl oynment unit 104 in inplenmentations according to various aspects of the
present invention nmay include one or nore cartridges, one or nore

magazi nes, acid/or one or nore clips of cartridges. A weapon system
according to various aspects of the present invention nmay include one or
nore physically separate deploynent units for exanple for redundancy, back
70up, or for é% fay covering an area, Launch device 102
comuni cates with each cartridge 105 and 106 of depl oynent unit 104 via an
electrical interface 1 02 may provide
power, |aunch control Q%mﬁgyg&H%%Ené%ﬁm%%ﬂ%“??%r%fm”FBg@ééW”Sﬁrtr|dge

Vari ous ones BT fHESR!E Wa1@“ﬁﬁy Hécth@bWﬂDﬂﬂﬂﬁu@mméﬁ@m&bhywmun|que to

each cartrldg@nwEaﬁh@&ah%ﬁiﬂ@%r2@%@§uﬁﬁﬂw%@ﬁﬁﬁﬁ%mﬁﬁﬂM%Q§:@EQQ%&%@tO | aunch
devi ce 102 th%&ﬂ inclicia, for exa capabi Ies “di scussed

above and descr i bég 111@ Il,gtﬁ HEP htbtgxl}sdwm memory. npmcessmggg_aﬁfe ﬁtau@gw@@ng@gn@rn vari ous
forms as dﬁscuss&dmabmweumnOMUmesf@ﬂnhmﬁhﬁwgﬁeﬁaiﬁghQYm&hﬁy&ﬁ&@ﬁﬁ (e.g., an

area deni al d&}{éc%@r)s’nrﬁ;y‘m Q?)prq{{, dméys gdlg1'}td9]bzog&&f‘&%§/pe device), or by

timng or sensor circ A control includes
any 30conventi onal naﬁuwhﬂﬁvmamﬁmwaﬁmammmméw&ameﬁmukﬁuﬁtmn&mahmaﬁmau

manual | y oper®at@dinsw:t Fa] ( I ol np enented using a
graphi cal user |n?§r a%%ﬂ L &ﬁhﬁ%anﬁgﬂﬁﬁﬂhong?xnﬁxu.n 2 PerhY TRy d8vi ce, or

a touch screéﬁ’ﬁﬁéﬁﬁﬁyﬂmmﬁb¥%é’ﬁ§ﬁ@g dmﬂywél@@ww&@nmnéﬂmwahwmkﬁ@mmmy

i ncl ude afy dmeit@ferfﬁpﬁx& 1f ci@uis af cﬁssgio%f&li d ifodilal GO6Ly o) range
priority cont[r ql 28 ontr ol cTF}teesa”e }EQQ %“%t?§% contro

(e.g., binary sﬁ%ﬁﬁ%yqj QmﬁamFﬁéﬁwﬁy‘ﬁ?é&@%@?H@m%FWEuF$§“%$®1&mGW@ﬁfect a
gener al enablogwelnectiors (d.sdibl c@mﬁﬁhlc&)fontﬁhendnr}lzﬂg:&fccsﬁxﬂgcﬁ{:kmm{%n?d rcuitry

i fect operat o { LA sr aesnihin Al § 785 %’%Bxfgﬁggﬁgi;lgﬁp;mg&g{fl dge
(105). The réﬁ@:@réﬁ16?‘I‘wt"y’c@iﬂht‘f’ﬂblﬂdﬂaw(@erﬁcé'a:disb!yiapdixﬁlﬁﬁﬁ@hdﬂ@vﬂi rcuits 5130
and ef f ects S@Jd@@tbz’(s@@f‘&}ﬂo%rh&t 951&?@%5}9&0&9&5 g FALLIL 998 40, opeate | 0

response to qext operation of er co ri8fite with a
range of efféﬁT“V@”ﬁ?@ﬁ%ﬁﬁ%mfbﬂ}ﬂﬁﬁf$W§éﬁméﬁﬁémw&msamuommmmduﬁamﬂﬂ by the

range priori P&fﬁﬂﬂﬂi\frx@lnmgh@i@ﬂhk e ﬁ’?n%t&@xﬂhﬁ@tkons% r%uf?rf%?trp%ﬁ%ﬁa of TRV Nitiate
anot her del i stinmulus signals tor a l'oca stun’ function

3 rd e .
vi a ternlnalgo% q@ﬁé1WéﬂﬂcHﬂDé e PRE S OISRy Bieragi wittedaront act or 118
of a 1O0cartrictgenit@Bn fibhgoncanmaitd depldhBntTRY 88k Nefiok e @dgiskd onal sti mul us

signals vpa [RLMNALSelif 1o other systems or to a memory of a deployment unit.
For example, & description of the configuration of launch device 102 and the
currently installed deployment unit(s) may be colfected preferably with [unctional test results
and stored in memory 114 just prior {o or just following deployment of cariridge 105, The

same collected information may be associated with performance of a particular primary

e
k1)

function (e.g., at a particular date, time, operator, and/or location) combined with audio,
video, and other data and transferred hmmediately or at a suitable time via data
communication function 124 {e.g., at the end of the operator’s shifl).

A detector communicates with one or more indicators as discussed ahove. For
example, detector 143 may include an independent sensor for detecting each indicator 112 of
3¢ cach cartridge of a deployment wnit. I one implementation, detector 143 inchudes a circuit

having a reed relay 1o sense the existence of a magnet (or {lux circuit) of suitsble polarity
andfor strength at one or more positions proximate to cartridge 105, The positions may
 define a code as discussed above that is detected by detector 143 and read by processing

circuits 130 for governing operation of electronic weapon system 100, A deployment unit
8



a local stun function or via electrodes for a renote stun function.

A control may be inplenented using any indicator/detector discussed herein.
Such an inplenmentation may facilitate maintaining a hernetic seal of the

| aunch devi ce. For exanple, the safety, trigger, range priority, and/or
stinulate controls may be inplenmented 15with a magnet that noves with the
manual movenedt' péttion of the control and a reed switch located inside the
hernmetic seal of the |launch device that detects the position and/or
nmovenent  of thﬁ %gngltx e indicators {e.z., onﬂ'saé ghﬁ@la@‘s %I;Qa\é %ldgeﬁegedetec}wln%gls of
inforntion and may further present i cons for controls as discuseed’ above.
Any convent i oH#F a0 spPal e Beoisewars (Forewenpde, 20 display 122 receives

i nformation from processing c&iirﬁpi‘dh&én 330 dcsRI:ESQNLAHERER 4 REOKIRLLON, O an
oper at or of unch devi ce receive inputs (e.g., touch screen

n
functions) re %ft%’lﬂ’g:hﬁtﬁﬁh %‘“é fb‘&f@%‘éi%g’“}éid%ﬁ‘i5t‘“§”‘f§(§‘“‘m for “i’ei‘““’"ﬁg a7 dat a
communi cat 5 onelfauneityi o ;ﬂe;ncfcmmum r Bld‘.rf&ﬁdb@fﬂd%é i@ip&&i&nlﬁ@ﬂdﬂ; 619 cafckecei ving
of data using, 0 i ot ocol s
communi cat i ong%q%ggo %%@ggl ?% cf)? bi'ts 130 Lﬁ%{tqu‘w]‘ Q" gﬁf"f’%&é’mﬂ’ﬂh‘ﬁe
performed by bllﬁofé@sm ﬁgﬂm%@m% sndzloaow bpfhes‘emtnaatdeommﬁor di splay 122,
updat ed confi gur ation A' ﬁfﬂgﬁlmétlap&ugrg!%ﬁ’ 58 QQQCSI(%H%S%@G[%%% 1&?5:9119&118% !i OI’
depl oynent unl ts 104, and data her ed % processing cir
reported. An SO ACTEH! %Fﬁéséi ffw OF’ (A &geplyr pomprinTient ersﬂwfqrhmpfe@eessu ng
circuits 180 &i0: GOh@asiol ik attzﬁnLrEE]E-ﬁb»erf 8etl Y@y Héﬁer@%nﬂll@iﬂmn AV 6 102 TN a
particul ar ap pplications, Application speCific

ation at t
functi ons 126"!0??!33 LY ‘I”'t"\’/fi’éﬁ‘geg‘j ‘6‘“?)”96%%‘%? H‘@i""é’i‘ef“éh‘i’“t’§a}'f§b‘éaﬁtd’“‘|%cI ude
sensors and REodésf €,€e;31]‘;e€|%escw@1’dnmﬂ}gpu!de@@r@[&rﬁztgﬂﬂou{aﬂldm]’cﬂi&&l!@nl%tolﬂﬂmfgblnCt I ons
are referred i S [ ns. .101.00183 . . A
processi ng C|tbr§iﬁm?} mﬁﬂ 6\ gg& é‘?’]@"]%"“ﬁ%ﬁ?éﬁ ?b“ﬁ%%‘?; BERFHG S EURRYE 3ag i n
accor dance vmgphfﬁ)réi@r@wcmtmgﬁtamogﬁmm apiisplébelpr.ctpsisngndigeeuid $46130 may
i ncl ude & gr QL PQL AR TRRRIY (o zﬁ%@lz;‘i”:{ne%f%ﬂ%%‘: Pd?aﬁ'}ﬁ?ﬁtg)%ﬁéi rmChl ne
that executes, i crocode or assenbly |anguage i'nstruction Y,
Processi ng ciSieliess Reliowe e hgyfern it enduindeshooeeis drgface o Cﬂch
m crocont r ol legtRge wp,plgggagngqm specific integrated circuits, digital signal
processors, progra gat.e rays, or,  programmable | ogic devices.
A configuration repor a”F‘iJ’ﬁlé‘f‘fcoﬁz “h‘fﬂ“ﬁ@ﬁ*g'oawcqfﬂfﬁ%&ol‘“ P BEC e dithect s
i nf ormation d&%rzn@nﬂgl{uhﬁxeﬁmroaé d}{ﬂ@bf@@&ﬂd‘bﬁﬂlsfam%@&@m@zgElfuli oural hemsf an
el ectroni,g wea formati may be the result of

{c sty nelici.

funct i onal ¢ es?mnulub s%gsuﬁ Lo any bombmaa i &rﬁoéwfhmf gbearro Faor example,

taunch Lomroi function 144 may provide & wiigue signal to cach of several interfaces 167,
cach cartridge of the deployment unit having one independently operated interface 107.
Stimulus signal generator 146 may provide a unique signal to each of several sets of

elecirodes, each cartridge of the deployment unit having one independently operated set of

[ ]
i

terminais, In one implementation, launch device 102 provides a lecal stun funetion by
coupling stinuilus signat generator 146 to any one or more terninals located at « face of the
launch device, According to various aspects of the present invention, sueh terminals
cooperate with the wire stores of a cariridge to also activate electrades of the carlridge for a
fentote stun function,

390 Operation of an electronic weapon system having such a launch device and
deployment unit facilitates multiple fumction operation. For instance, a set of electrodes may
first be deployed for a remote stun function and subsequently a set of teyminals (e.p., of an
unspend cartridge) sy then be used for a local stun function or for displaying an arc e.g., a3

an audible andfor visible warming). When more than one set of electrodes have heen
9



10f unction or by another circuit or processor. Collected information my be
reported by the configuration report function or sinply nmade avail abl e by

t he configuration report function to other functions (e.g., data

comuni cation function 124, processing circuits 130, nenory 114). For

exanpl e, conflg% gtlon report function 142 of deploynent unit 140 includes
a detector 1437{Hat cooperates with indicator(s) or perforns data

comuni cati on mnth i ndi cator() of deploynment units (e.g., indicators of

cartridges 105¢P1@wf034@@})tcQiﬂﬁiﬁﬁ@[?ﬁf 1 r&ﬁ'ﬁ?@ét&nsﬁngc%ox%r Qﬂ%%% ?%rﬁgm&i rnCaUI ts 130.
Pr ocessi ng Ccirg ese results to pr orm any

war ni ng, IocaF“%lﬂﬁ“wﬁﬁﬁﬂ @H@Eé“@?ﬂﬁéﬁﬂﬁﬁ$ﬁéwgaﬁ@Pﬁ@ﬁSUWPébﬁwmpeﬁmwmns of
one or nore dephmyﬁenkwummm&umaémmﬁu5hhmbkﬂﬁaﬁﬁ@§5lng circuits 130 may
interact with data coqyyrnQeauﬂﬁ unct a [ or depl oynment unit

control function 140 t0 transfe “ﬁﬁ%S[W@EF@ﬂ“ﬂﬁﬁ FHﬁWF%haﬁﬁcéﬁﬁé@‘systens
or to a mam)rV\Cbﬁccaofdj‘epid@wmnl'danuﬂ‘ht thin wire is sometimes fe@Frc@is@aiPliemed. d CI’I ption
of the confi gukat.an Pﬁcﬁ%gﬂ&hog the curren 1,NS

depl oynent unlt(s3 may be. col ec?%g%gmég “mbﬂmxvfiﬁn¥ﬂﬁeF“%ﬁgF“?ﬁg% results
and stored in "r‘f"@ﬁ’ﬁrﬁ}“’:ﬁ"f@bj*‘tj%’%DfﬁlrfFE@‘rG'lﬁ eﬂﬂbmif*em f @itridess niyhdéplogy e ngir. of
cartridge 105Latzf|3ﬂ@eﬁ@mﬁ7 6l Laetadiandor MEéerqumycaquﬁS@ gc!r}m‘ ?Idx Wi th

per f or mance of rimary 25function (ng. tul ar date,
tinme, operato?”ﬁéﬁg P“W@%é??oﬁ?“@dﬁﬁFﬁ@ﬁﬁ%hE%mauaﬁ@Ofﬁﬁ&@wmiﬁwd?other dat a

?nd Eransggzﬂ?é;wnwadﬁamamydaﬁwamdﬁdﬁﬂbbﬁhh@fﬁkﬂ@qﬁﬂ@nQ@}a connunlcatkfn
uncti on e.g., a e .en rat.or

det ect or connunlcateskﬁfpﬁaOnora“mﬁgﬁéggﬁHWE W%FEHQSMHW§SH§§@§?above For
exanpl e, deté@v6¥5%wsmhavywh&kuwgaamnﬁmdepeﬁdemtm@ensnmthbnﬂﬂuﬂnﬁlng each
i ndi cator 112.0f, 308a6H, 1%%:‘;8 He¢eH ,

|nplenentat|oﬁ Jetector |nc?u %ggggggkgﬁg?”élﬁ&mﬁrmgmfg¥§5ﬁéféy to
sense the exf%ﬁ@ﬁﬁ@‘ﬁf‘%“ﬁﬁ@ﬁ@ﬁ*ﬁb?dﬂ%u%ﬁwﬂ¢mﬂwvwm®@n@uﬂmabhenmph@%lty

and/ or stimsengic fat (e D ARG, PRSI HIHANS PLXE IRLE: ets? toclgrnh'; fn%glﬁe 105. The
positions nay e as discussed above ec ed’by det ect or

143 and read %Umgﬁggégéfﬁg‘%?W%U?ﬁgm1@@“F6F“@%Wé$ﬁﬁﬁ@“dﬁ@ﬁ@%wwndm$
el ectronic msammnmsmsmemmﬁaﬂdendﬁ@h@ymﬁaﬁﬁmgmmm“%Q&mgggﬁﬁwqg¥mhave

mul tipl e indj; 1, The mm 15 gl bas a or gach cartridge). A
detecfor lﬁ§$grﬁ Q g q Wﬁ%@ﬁf%ﬁ?? yg @@h%ﬁ?%g%ﬁﬂﬁqmnﬁé%d rel ays).

A | aunch con@@@hﬁﬂumeﬁmmmsmnéwmﬂ@sm&ssggmamj&uﬁ&n@ﬁeﬂhuhﬁo@ghkvate a

propel | ang. FQ{,[}LJ%QWL&T&I!I{@%U@&1“‘0&9%(qujllm; E:ltélt RﬁdlA?A e{%r Q ;!nges an el ectrical
signal for operation or an electrica iTe pyr ?8 A" pFi*mer. Interface
107 may be |ﬁﬁf%ﬁ%ﬁ%éﬂ“ﬂ%&ﬁ“@ﬁémbonductor to each propellant 116 (e.g., a
pin) and a return el ecqt<r4c@s§éd paLh a:hr&mrt}; hhe, epellant 116, the
body of cartrldg d/oﬁ thélgod { auﬁgh %g§% @K%gfhd"n one

stimul us si gAdl™s ‘gﬁéﬁg‘{lﬁcit,frﬁeqsg,d@%sugr F‘Wé”t&l“& of pripgenepatichyidac.st i nul us
signal for. passmngmamﬁ&ﬁmQﬁusbhﬁ@&g@mhh&ﬁuﬁc@ﬁn&ﬁ@ﬂﬁ?b@@&ﬁk@ﬁuRﬂh&
conpllange a dzrﬁweﬁg In%ﬁrferki%ﬂ10MAth operation of skeletal muscles by

v h

the targét. Any con TEHAT s Fugﬂélbﬁéimﬂﬁytﬁéémﬁﬂcmmmmrnﬁ In

another implementation, indicator 112 is omitted and memory 114 performs functions of

A

providing any or all of the indications discussed below with reference 1o indicator 112, In
another implementation, memory {14 is omitted for decreasin g the cost and complexity of the
cartridge,

a0 Interface 107 supports communication in any conventional menner and as
discussed herein. Interface 107 may include mechanical and/or eleetrical structures for
communication. Communication may include conducting electrical signals (¢.g., connectors,

spark gaps), supporting magnetic circuits, and passing optical signals.
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used. For exanple, stimulus signal generator 146 in one inplenentation may
deliver about 5 seconds of 19 pul ses per second, each pul se transferring
about 100 m crocoul onbs of charge through the tissue in about 100

m croseconds. In other inplenentations, stinmulus signal generator 146
provi des stlnyhu§%£rograns as di scussed below. Stinulus signal generator
146 | Smay have” 4 '®mon interface to all cartridges of it deploynent unit
104 in parallel (e.g., simultaneous operation), or nmay have an i ndivi dual

i ndependent |y oper ati ng@yiRkasfiagRit ﬁ)f%@;%hmﬁ%fa‘ pibd88  0nmi 0 (@ Shown) .
Launch device 102 in confl(%uratl ons accord ng_to various aspects of the

present inventi'8§ PAIRERSSCWRRASAEN 6K ey BELIHHES comupicgigslobipdigat  uni t
104 and provi dmmﬁ@t:hem&thmﬁrusxe th’gmaﬂ to'&!ﬁlz@zﬂ% &Q@lmﬁinha@@z Qfy &l ectrodes
[bra renote st %Qm!nﬂ:gt% |thQ LOHV@] i§ ITP r unch cont r.ol PCtI On 144 may
provide a uni que signal to each m YRV éP%k‘I’ ”igrff"é’f f‘iabiéémi‘fﬁ Y@ Cartri dge
of the depﬁoymﬁﬁﬁtlumb\t ‘ihazdlccngaomeallqmdapémdeﬂm:hw deper ahfeﬁhammxeﬁ;ﬂﬁce 107
Stimulus sig . r ‘

several set sné;%)%l\{g@&e]@t@%(g%‘g;/}@n X Eplr %Y! 19@01}?&11{11 ﬂﬁy?% al. g[%r emmf}lf: ‘ﬁgf" (}Haw ng
one i ndependehtIN dpbfat @ﬂ“‘é"é‘ﬂ“@?ﬁt'é%ﬁ?lﬁmr§13flq=h'f@we0rlcmpbte1memdtem@m | aunch

device 102 prairdestagd, 0Gah:, st fuNehiRh: ibé(d ‘Ezﬂ{;ll%lr& RS, §rt~1aam{|oH§ gs'lf%ﬂ?'
generator 146 to mor termnals | oca at a face of e |l aunch

devi ce. Accordli'fi %m\)g"r‘iﬁb‘ﬁ‘"s Ys plsae (Gf *prmec) of e ditteci wuentliciniivs pich

t er m nal stcoopésat et avatilrulbhenand: [ @eShAress@ho ﬁmﬁ@l’“gﬁfﬁﬂlﬂg@} lipinalis@ acti vate
tun

el ectrodes of cartri

Oper ation of Re‘wgﬁ SRy OH% \1}\%%"05“’“[1 ’e*lfcé?ﬁﬂﬁa%%“‘éwéw ‘g‘“‘F%UJné’ﬁ“ &tice and
depl oynent umvfpmf‘ia@n Iilitratoesmmlmmploes ﬁlum@hﬂa@rﬂm@pmriaﬁlmﬁmm ;Fams ofaigbamce, a
set Of e' ect rf&ﬂ)@@ngn%xsfahgétca 98(:19’%9'2[%1?(9}& Soylh’ig'i S, rﬁ’ﬁ%i% S;mty‘j e lEI]QCtI on and
subsequently a set of term nal s (c. of " & aD ) may then be
used for a I66&1”5&‘@&‘ﬂ)ﬂ%f‘?%ﬁe%r“‘ﬁélrfﬁﬁ‘?*s«p’lda@ﬂmqfhnw@rc (e g., as an

audi bl e arzd/ or vi si bl ﬂ\ il Tlé‘!ﬂ)x&auw&ﬂxcmlq2‘ilhﬁz@c5%@@11\%@&%%']943@9‘ardBdes have
for renote stun functions, the renpte stun

been 9 101. 90183 g g %

functions may HEPIFOIREY Breia L& e STEE T AMGEE VDIPEEHMNTIER FBFE &Y get s
(e.g., sti nulams}msingﬂwi:ﬁh@cfnommd&ﬂ lliﬂxrzﬂia@dsd nﬁﬁ&lﬁmﬁﬁ:c%mﬂghﬂdﬁ@&sﬂwﬁs or

pr ovi ded si VI ﬂgoH“my LT L pﬂ gﬁ sg A cartridge includes one
or nore wire'tet d ‘e ectrodds; (%1"""“1‘*6 GHEPROEE U YS ALK U Ee¢rUle, and a
propel | ant. Fhehtdhvie: M2 r &b 2hghs onpriareson, eﬁeﬁtbﬁﬁ?ﬁx@hﬂ& sandghdtan@nkitordJpon

i nst al | atsiyon : nt unl t having a cartridge,
| aunch de\bll c'éﬁd Olqggg%ﬁp?fér{]ﬁ tcﬁgcgtgqt)ui%h ?::% elz gésfﬁ(gfg nf'a m or II{OI’t rﬁ%l and
preferably aPltitche tilﬂ|Sdb@§inéﬁ““t’llq'@utﬂ@@hoyfh@m 1M !hclUan@m@hmde\pnmeus o102 may

wite infor nﬂ&gn@trb &:@utbﬂw?ﬁ@@&x@@an@%r ;eﬂ?n&cp% i Qg'%ac@gregieieclltﬂ?é & p& m identity
of the launch d \érf} dentity of the operator, configurati‘on of the |aunch

devi ce, 10UPS"BBSS ‘23?1’”6%”5‘("}%“1“%1‘0r‘r”&lﬁc”déwfb@z Haveheimplenpratimaiylidganct i on

performed). 1i2iscoupled (o launct Q‘dw@@ﬂ)&@; h@dihv@tftm@a[@@ﬂ&dic@l(t é—Z;Qn ofs shaupch device
102, laupgch d stimul us signal fo | ocal Stun

function " On d“‘%‘rrgt%(?ﬁ} glfh"g&rﬂ%t“ﬂ%cl‘ are g Hr Pt “?E”Eba 61‘”“’1“&%(‘5}‘:‘* gelirs 490, | aunch
devi ce 102 pwéwfdas Tais laorpprosih gnad fert«d rmen;@:r_:t;lmrﬁaﬁ@rlhs@k&t@%nﬁf a

depl oynent gcrélntam}'n%d IRngmmﬁunched and may provide a stinulus signal to
each cartridge th

Indicator 112 in various embodiments includes any combination of the above
communication technologies. indicator | 12 may communicate using analog and/or digital
30 techniques. When more than one bit of information is to be conveyed, communication may
be in serial, lime nrultiplexed, frequency multiplexed, or communicated in parailel (c.g.,
multiple technalogies or multiple channels of the same technology).
The information indicated by indicator 112 may be communicated in 2 coded

manner {e.g., an analog value conveys & numerical code, a communicated value conveys an
11



15used for a renote stun function. Determ nation of which cartridge(s) to

| aunch may be acconplished by | aunch device 102 with reference to
capabilities of the installed cartridges and/or operation of controls by
an operator. According to various aspects of the present invention, the

| aunch signal has a voltage substantially |l ess than a voltage of the
stimul us signal®-®a#d, the |aunch signal and stinulus signal nmay be provided
si mul t aneously or 20|ndependently according to controls 120 of | aunch

devi ce 102 and{,Qr ;acsardi Q. faonfigura unch devi ce 101
As di scussed above g ([%gf'ﬂge ]émwﬁdwmf hae‘émé g?? éW:i BrEayREc dyeedsavi ng one
or nore wire tQFWé?fé@“‘éTl’@f‘n’tﬂ?céitﬁesdcsmtlsluﬁhﬁeda;ﬂnm:azmmem@m oau@dele@(}ﬂ s a type

of cartridge, AagH, chnn;g 1Qe, Vil Q4 ent
cartridge 105 (10 f FlG | al'ncé}ﬁg’%%(g%a cfh!mar’f“’a'}?’i‘dz?“”’“ ﬂ\“ﬁfﬁ“cat or

112, a nenory r”i‘h‘? Sé’“lﬁ‘rd%‘p(éibl HAt CorgHenddp e guapdinted cltorddbgs inlthe caandgther

i rrpl enment ati ongngk ﬁﬁiﬂ@at\é)ﬁlstilcz fir $2:Q P lct 26 a0  ABRIDLY, 1%\@09@&1 -OF ddx,ffunCtl ons
of pr ovi di ng he. i ndj C&%I ons di SCUSSGJ' el ow re erence

to indicator %i’é\! “fm()?e Tl Lt“ﬁn =6 AT AR AL R oment fetses: ‘YLT%H%C{(&M!W ed for
decr easi ng t hdisgosttoaticr thenpl Embky&n@ﬁscld’lﬁarﬁaﬁtsfet sl 304 :%ear dage 107

t oI NN a v, ner -cussed
nerei n. 1 nter ace 167 i fhgr 30 RN cul gy brrer ERer vesimigi ot ur

for comuni cafi'Biiee fﬁ?ﬁiﬂw‘ﬁwf’&ﬂt 4 sgral neyber ﬁﬁzhudenmndmeﬁpmmgnﬁhﬁm Rmbaedf signal s

(e.g., COMDECtQrS coSRAK GRS origiPBOLL its, Aand passing
opt i cal signal 31 e in oI Qb ; J]%np&ggg%é'ﬁgre pht:blo&avg%lo sr[y1p

appar at us t hat® ‘EF%\)?”IJ‘%Q"”HF%’FWFF G- €8ecH Ve dtitrets) devitoeiefmidnh diator

cooperates w tuhn:ca;t} klaﬁmmhncdﬁ:}w Qe(efgorsmaé;dtagmig,tgu&gmmr&@g a{}“lm% PPQCJ,Iem at
conveyi ng i nf orna e indjcator. to the |aunch or mat i on
may be conunt?%}ilg?aseftga o ﬁfoté“hﬁfm ?ﬁﬁ\?é%ﬁﬁ?ﬁﬁﬁ‘:“lﬁ’dﬁﬁ‘@?dﬁvh@l udi ng sourcing a

signal by the indicat o“lcm@mmdlutir:ahm;n@aIbymtd’geml ;Hﬂhﬁﬁ%@ﬂm@g,&!c&@@'fo§0UfCed by

the | aunchs deyi,g r < conventional property
of the commm: c’afﬁg 1 clﬂmg ﬂ@“ﬁhgn}c 1 dn}rpr(Tnvcni:m %F@é{ﬁ%ﬁl]b ﬁ?{%gﬁﬂygqy rw:qlg%% a

passi ve el ect¥ PRER mawghetldreory Or ﬂ@ptwctzxad ang iinrfediationOns dscmnera&nt: arEdQna&f fect art

el ectrical change; g&.&rcy@ggﬁ gleGt i | mRgnet i.eld, ma t| c flux,
or radiation ey MSaOttJrcj ﬁme{ g)ulgm dE\]/CI égf Ewwﬁf]@%é Y or

absence) of t9 é”g{ﬁé}i" fé”“‘é’ F endes o f@lige sfitaplg (e oriEonddigvponiab a

parti cul ar tmmmﬂm PeeSARY | )& dts &b Qr PI@”‘“@@L‘)(} el &(aﬂ?%dg%‘l’ lyg i nterface
f the indi cator Wi th respect etectors in |aunch

107. Rel \Y;
devi ce 18%31 (E“‘P‘q“s S\ﬁ@@ '*“ﬁ‘ﬁ‘&?‘ﬁ%&“? B e AR 1SSuRp lf‘h‘ﬁ IRERRE nffea eteom, orehe
i ndi cat or rrayiumzcieudemﬁ& COMpaANBIE Qflfﬁ)fotia@yts@ftdt hesehohlioM, Nk e ff&hghances,

capaci t ances ., i,nduct s , etic shunts, resonant ci rcuits,
fillers, opt F%apg,f{ Etfggrl% & |°8g‘f“f efgﬁ“ﬁ?‘%b‘&s*”d‘éiﬁ RSP Ik eqsyo!

stgnal or stimulug blgtkﬂ w accardance with software read from memory 114,
A propellant propels electrodes away from a launch device and toward a
25 taget. For exampie, propelant 116 may include a compressed pas container that is apened to
drive electrodes via expanding gas escaping the container away [rom cartridge 105 toward «
targel {not shown}. Propellant 116 may in addition or alternatively include conventional
pyrotectmic gas generation capability (e.g., gun powder, a smokeless pistol powder),
Preferably, propellant 116 includes an eleetrically enabled pyrotechnic primer that operates at
30 arelatively low vohage (e.g., less than about 1500 volts] compared to the stimulus signal
delivered via contactor 118,
A contactor brings the stimulus signal inta proximity or contact with tissue of
the target (e.g., an animal or person). Contactor 11§ may perform both the Jocal stun fanction

and the remote stun Amclion as discussed above. For the remote siun funciion, contactor 118
12



15In one inplenentation., indicator 112 includes a conventional passive
radi o frequency identification tag circuit (e.g., having an antenna or
operating as an antenna). In another inplenmentation, indicator 112 includes
a mrrored surface or lens that diverts |light sourced by |aunch device 102
to predeterm ned | ocations of detectors or sensitive areas in |launch device
102. 1n anot hEt Y 4pl et hentation, indicator 112 includes a nagnet, the
position 20and polarity thereof being detected by |aunch device 102 (e.qg.,

via one or nokg.,d.e80 %4ggh§§ t t I [ i ndi cat or
112 i nel udes Snié eOI‘ ﬁ?fré por t Qmpclhghlg Hrclpel fﬁnpgltéramy l‘rgR c? I ﬂéﬁ Qoi’ltncieoﬁ ce

and/ or rel ati\Vé Dﬁb}é'fweefﬁi%wmwaﬁcwex ?dem@@tsarmhfégwatohéztfneanmemceof t he

magnetic Ci rcigb bnd 1E‘rmh1ﬁ1dﬁ'z§}hhed@c\él ol f&%n | b, BPRE N Taish %kﬁ&%@c%&ion i ndi cat or
112 is coupled to. | aunch eVIﬁﬁV a conventional connector (e.g., pin

and socket), I8N E5Er by i ”Fﬂ@ﬁﬁ&é“éﬁ'Wﬁﬁeﬂﬁﬁéeai%kﬁﬁ@ﬁC%ﬁWch a

current prbvnmedlhmwkaMNSMndQMm&enmazwp@&&ﬁﬁcm&hhﬁcMQIQ@ﬁuépme&@ﬁmlS
referred for cont am. nat ed

gnV|ronnents'M§L} (mgoqéng&mhmégwk m@ﬁﬁ%@ﬁﬁ%ﬁPgmrﬁCfﬂﬂ%%m%ﬁ combi nat i on

of the above ;;ea@mtmm Ldt fopetet hmol @gme@m:ilmunmwem’ratdr]}% pRyebaavieni cat e

usi ng anal og jasi d/ or digital 30techniques. Wen nore than one bit of
information is to be conveyed comuni cation may be in serial, tinme

mul ti pl exed, f r equenc LRl ib i fiscdd? berersdimunderat 88 Mhopar alkel  (e. g.

mul tipl e toechnodsogh@sicQe.gMikdakpher @h@ﬂgh@j t§d)0cf& i8-8 AR L ERARANATY) - The
information in e comunicated in a coded

manner (e.g. fmgﬁmﬁﬁﬁﬁﬁﬁxvgﬁde%fﬁﬁve&§m&‘ﬁﬂﬁﬁ?ﬁﬁéﬁ”ﬁﬁﬂé“mémﬁﬁﬁﬁﬁﬁicated

val ue conveysitrferd@d 1o FOD1L83 index into a table in the [aunch device that

nore fully describes on. may include
a description of the}c‘i'tm{'r %%H?gﬂﬁgfnge&Pﬁ “8@??@”&55“%@%%%?h€FUH|ng for
exanpl e, theﬂmﬂaﬁﬁﬁﬁyweﬁtmse@m(@wngwvhenmmbwnahbmquanwbhyz?mn@nmlng)

avai | abl qsFr gm this a%%k‘%iﬁé tﬁg:ﬁg &@mﬁae carmaé esoPh gfgﬁt%??%nh’i%&é hﬁ graptity or

el ectrode pairs in the cartrid tance for each
renote stun U%@WC&%@?ﬁ%N“B@“ﬁ%Pa ﬁé@GéF@hﬁﬁge%¢@ﬁﬁ@aﬁweﬂmﬁ QHWGWI renot e

stun use (e. @agmhﬂddﬁﬁ&h&@mﬂé fuﬁct{nHJ b YorsReNhr QRN AEYE) e AadafNOE ¢ of
effective distance f # e next renpte stun use a nanufacturer ol di e

cartridge, “H’F@pﬁ?ﬂﬁﬂhﬁF%BFG Bl tReewdirtctfidge, a capability of the
cartridge, an |ncapabﬁmMyﬁn@wnhmen@&ﬁh%ﬁd&%mﬁamﬁﬁwﬂmhﬁﬁﬁnﬂﬂde| identifier

a seri al (r).'umz)%mu(?manon Supy JOt‘I{ Por a ;dlgrahty of cam’l &E' £ cmtnd{é or ur;e ina iqggqlsalnc t%!i;—'
be identical in structure and function to carlridge 105 discussed abeve except that indicator
12 amd memory 114 are omitted. Indicator and memory functions discussed above may be
accomplished by the magazine as to all cartridges that are part of the magazine. The
indicator and/or memory of the magazine may store or convey information regarding multipte
25 lostallations, cartridges, and uses. Since such a magazine may be reloaded with carlridges
and installed/removed/reinstalied on several launch devices, the date, time, description of
cartridge. and description of launch device may be detected, indicated, stored, and/or recalled
when change is detected or at a suitable time (e.g., recorded at time of use for a remote stun
function). The quantity of uses may be recorded Lo facilitate periodic maintenance, warranty
30 coverage, failure analysis, or replacement,
An clectronic weapon systern according 1o various assp.ccts of the pregent
invention may include independent electrical interfaces for launch control and stimulus
signaling. The launch control interface (o & single shot cartridge may include one signal and

grevnd. The launch control signal may be a refatively low voltage binary signal. The
13 '



10 launch device, an installation orientation of the cartridge (e.g., where
plural orientations may be used with different capabilities (e.qg.,
effective distances) in each orientation), and/or any value(s) stored in
menory 114 (e.g., stored at the manufacturer, stored by any |aunch device
upon installation of the cartridge with that particular |aunch device). A
menory includé¥diy anal og or digital information storage device. For
15exanpl e menory 114 may include any conventional nonvol atile

sem conduct or ; cal 114 may incl ude any
i nformation agmgkﬁg gédsig] i Qelrjmgémdm i m{m:?e %lt H’ “’rﬁx'l' ‘titras ¥H ”é‘"ﬁ‘f’l"‘“\/\ére to be
pc/ Termed by FdgaEH st isghelopch @@fftf& V\kiilc elinmays signdlnug @c avatl by B refok sithi S

particul ar cardkddag.t Jaga&»w b8 Sl g., plug and play) operation
of i ndicator 1(;1120 prépe{i ) m% nn 7%)%?%cgiﬁét§dct or 118. Such functionality

may include a 20sti rrul’u%epg‘ifg‘ﬁ%{l“mb’&ﬁ% ipeiflearversbletghd oumeret $18 of mrtinildiges i s

supplied to fukf lfdnluon Eﬁlﬁ;}r@@ﬁ@]@hﬁunc@cﬁ@aA(E@M@th(c%e%'upﬁomtstﬁ?d@c@s‘a@étéim e wth
four types of Al aw enforcement, conmercial securi ty,

and civilian perors‘”i %Ptgfi‘é‘f g’h%té’” gﬁ% ”&bﬁcvdea‘“ﬁé’f PPE TRl gufiedo&ent r ol si gnal
or stinulus slxgmalef !:xftfiadmomdaﬂméwwwﬁ h@@‘cﬁrl‘ewad'u@e ple@thehinlh NEIRLYis bb4. A

propel I ant pr Sakh 8 . froma., ynch evi ce d toward a 25.
target. For egigrgr{)?e%g%fop‘ %1 té ﬂignlcglou‘?féiqu%%wﬁf@é‘&é‘&eﬁé{’é‘obont ai ner

that is openedtignegs).-vie opt )@mﬂwwdeismw @l céxepramdls Ag sgaisof e@aaﬁtsngpztch@ubont ai ner
away fromgard b tAge: 100 sl pNaka i L 96k, Dot s,?fm(?:m}d ed rB%Po?c Ii 9 fr:]cctm(g'ﬁ may in

addi tion or aI ternatl vely include conventiona yro echni c genération
capabi ity (& §¢agast pofmshed assroReiras sl pe dewbnipoween Je.e. mmefarezheam Y,

propel | ant ljlaﬁmtmb]ude%araﬁt 'ﬁiaﬁﬁégéj rﬁ'@'plcﬁforﬁ\r@{bslpﬁd{a%’ raQLa?tﬁthﬁ'ﬁQrcimﬁa JiBr that
oper at es at ??qusamﬁi \: Ig owiv 8‘ é 8 I ess than about 1500 vol ts)
conpared to the sti il Us §TGAEP mﬁ‘ié‘ltﬁ“ b e ednibarpgie s dunction is A

contactor br mfrrgsmtdrfemstﬁw spahtusrtgigg nad mhd@lt:ﬂtriﬂg@)éhm»irbéble far@%ﬂ&c@pﬁiunvéﬁrt h tissue

or the tayget;fig & n ): ntact orm bot h
the |ocal st uﬁg 1% i Ici?)sn Bgnd@h CQPIU}?P[&”?WH “m“%?ﬁ'ﬁ%rf lhérillmg ma.rl (gaégg d“above,
For the renpfie"d®enef ine o inteéntsabt dplothst 1@t fadi0RCOBRIBRIC functions as

discussed hergin.
For instance, alter a first cartridge of such a deployment unit has been
deployed toward a first target, stimulus signal genetator 146 may be operated to provide a

20 warn function or a local stun function with other terminals of the deployment unit. A second
larget may be engaged for a second remote stun function. Subsequently, other terminals of
the deployment unit may be used for another warn function or local stun function. The
deployment unit imay include terminals for the warn andior local stun functions independent
of cartridge configurations (e.g., none, some, or all instal led; none, some, or all spent).

25 An electronic weapon system according to various aspects of the present
ivention provides an operator interface 1o facilitate use of the miltiple functions of the
systent. An operator inferface includes methods performed by aprocesser and methods
performed by an operator. For example, processing circuits 130 of FIG. |1 perfort 2 state
change method for operator interface 200 of FIG. 2A. T & state change methad, onily ong

30 state, as shown as an oval, is active at one time. To advance from one state (o another, the
criteria specified on a suitable arrow leaving the current state and arrivi ng at the next state
must be satisfied. In other words, when the criteria are satisfied, (he state of the method is
changed to the next stare. Actions that are unique to a particular state may be perlormed

when the method is currently in that particular state. Controls sensed by processing circui(s
14



i ncludes el ectrodes that are propelled by propellant 116 away from
cartridge 105. Contactor 118 provides electrical continuity between a
stinmulus signal generator 146 in | aunch device 102 and terminals for the

| ocal stun function. Contactor | 18 also provides electrical continuity
between the stimul us signal generator 146 in launch device 102 and the
captive 5end oV“t'Re wire tether for each electrode for the renpte stun
function. Contactor 118 receives stinmulus control signals fron1|nterface
107 and may fuytdiRgls. k&) Bolg o téégl:rrmtf%?ca&: IR IRREE %Q)r Gl -

suppl enment or replace a stinulus signal generator i Iaunch deV|ce
102). Slgnals‘?ﬁcfﬁﬂerface 107 between Iaunch deV|ce 102 and one or in.ore

| Ddepl oynent units (e. IG{me 15@33@%11[51%5 (R st RMalelah G ko HRY aQmegﬁ:@rgtéfal
substantial ly ous 1%@6(:0””“”' cation between a | aunch

ar
device and a ?ﬁc{ﬂ f“dﬁ%maié“} ge’ﬁg BEABHY B SR R Y eHEe i griegee | |
Anot her enbodﬂmanﬁmﬂhamméhﬁmtﬁbﬂmﬂmMﬁﬁﬂ&ﬂw&k&mﬁﬂha@ﬁ&hﬁhﬂguﬂ@mM%EMQUS

aspect S Of t h%tlpr g%gpé dg’&@!\/wei}ftol‘{ig!g e?cpz?e I‘Jm%& thgth h{;énbr(lgljgt'; nBip(éc 6{ I SCUSSGd

above. A magazi ne 5Y4T dges or a
package havi ngttrie Sﬁ‘@ﬁ@ﬂiﬂ@b@fi bﬁmmd%unpﬂae audif taldegld €sentatch barh wahenpackagi ng
of cacti cartgiidge as a separable unit. Further a magazine may provide sone
functions in comon for all electrodes in the magazine (e.g., a

commoni pr opul si on systEiFPOPIdT datc e, 2rpicaioniog pryrey (efauedarordver fonnegdzi ne

provi des MCh@%ﬁ&L&{cS&BQQ;H&&)M bﬂ'ﬁa&ﬁc&ﬂ%&nf@m@\éB@@cg%@ﬁﬁmyﬂh@aﬁj o} sSupport
for a pluralit. A cart for use in a nmagazi ne may be

identical in'$ “r”ﬁ‘g‘t ’i},ﬂ% c‘%\iﬁg r'lfi‘r‘fifjf f‘%ﬁ”f%‘%fd%ﬁ%&@ HoE QrseaSeEy yeve except
t hat i ndi cat dr-g-ld@nanidg t’mmrdjicsﬂ‘:ilrﬂaiﬂﬁl&rﬁ@fﬂntetﬂ@df vallABcH rﬁ@is@f sl PRORIY

functions di acco azine as.to all
cartri dges t%giﬁ%g;fdcrﬁ}gq\f‘%chggé TR?E&L erion ed iﬂll%lgﬂ(,il?%%ﬂﬂ apgﬁf a%a?gpce%ry of
t he magazi ne Sifyis 0y thsmsevg@rc Otﬁ@mn@yl rtrhrfsmﬂemfﬁ @mraroegla:mdwﬁyw paHztdeploe

25i nst al | @“ QQ@@;}{)Q@{Q&:Qbﬂg%§'1ef@£}fgt:§%§ﬁﬁw1ali§&\ P&%ﬁ ; ch@a »Smg@%ﬁ
rel oaded with_cartridges and install ed/renoved/rel nst sever al

| aunch devi cd&0 MPHE 1PaRE o thepperads et P4 dhe o rey Pféfgéf-‘ m@md descri ption

of launch dev&:ﬁ@mﬂﬁ%&ﬂal@@é&&t}Mclelzﬂlﬁy(ﬁ@:tsﬁﬂtg;iﬁ}thm%ch A0LLR0 of 868k €d when
change is detec recorded at tinme of use for

or .
a renote stufi ep?‘?fr?g‘{ Prgﬁ‘)c'f"“l”h‘é ”cﬁJ%ﬁfrf‘f}W} %‘Fm’ﬂ%@%fcﬁﬁ speeppgiEpPdBaetisefaci | i tate
periodi ¢ nai phelaNneE, cowplrednt ychdle aMef age; coh@d hukfuanabyakd int@face 200

repl acenmspt . advances back 1o sleep state 202 if the operator indicates reporting is accomplished or if a
period of time Japses with no further changes of controls,

In response to defecting an aclive data communication signal of data
communication function 124 or a change in the instatation or removal of a deployment unit
with which data comimunication (e.g., indicators er memories) is desired, operator interface

25 200 may leave sleep state 202 and advance to data transfer state 205, Transfer of data
according to any suitable protocol may continue in state 205 until completed or a change in
the safety control is detected. When new software is received, the configuration of the
electranic weapon system may autonwatically be altered o install and/or run the received
software. Operator interface 200 may be modified or replaced by operation of the received

30 software. Assuming no such modification or replacement, operator interface 200 advances
back to the sleep state if the datu communication is abandoned or conipleted or if a period of
time lapses with no further changes of controls,

in response to detecting the safety control in the “off” condition, operator

interface 200 advances {rom state 202, 204, or 205 to armed state 206. Any primary funstion
Y



An el ectroni c weapon system according to various aspects of the present

i nvention may include independent electrical interfaces for |aunch control
and stimulus signaling. The | aunch control interface to a single shot
cartridge may include one signal and ground. The |aunch control signal inay
be a relatively | ow voltage binary signal. The 101,00183 stimulus signal
may be indepeﬂé ny avai l abl e For local stun functions without and with a
cartridge installed in the | aunch device. The stimulus signal may he
avai | abl e for ,(28PfRia8k el | ant has been
activated. A Plo nentgﬁaFﬁgggég?%%q%‘gﬂgégg ik '?ﬁmmgmu%o%gsﬁﬂﬁﬁﬁ Sets of
term nal s for Y5PBUESKUELH BT BTredsyrio Clob\eatlwngltqy:nrmfoumtw ofr,2..anchiigaver al

(e.g,, 2 or nbae)y C‘a’@bﬁj,%ﬁ;gu@bﬁ&kfr&@?&mlmségﬁﬂdff&rne@l r&%{PEﬁl ﬁ;teHmeU“C“ on.
A set may include two pr nore terminals or el ectrodes. Launc él ectrodes

may be individual (e. g‘fﬁﬁﬁ?c@ﬂﬁg%WE B BITEC B AT b e gedvaicss t oo
cl ose fgr adqufatiencgeqaar?a‘tmintr/azuatatcﬁélﬁcnvwe%m ﬁdfﬂldcﬁhl&%lcﬁ(dn@a@g @r;&?zim(]? g.

in rapid successiong ntation, a set o
terminals and a set Q?*§Fg§“rgﬂé§ |§"?eﬁf3aﬁﬁ‘qg§§[ ¢ ERPIPE ISHGRcomHReds
depl oynent un?%“@éﬁ@@ﬂ@&ﬁgm@évéWmFngohwoampmvﬁgmsmﬂme&mbenhhﬁfehgctrodes
of the cartri gge:al 8olaupehgd,: q%mﬁ%&m@dto: L&l mo@%c§ i b8 18l esh oni.t , Weapon
fj.es% éyp?ret g°§c*‘%ﬂ&a'r=w%fﬂé§hﬁ§%%§ 36}% éi‘”‘é“ﬂlﬁ’@f‘ﬁaﬁ? Jgfﬂtr;vnfqﬂfmzzﬂb)mhaEq%Sfﬁgiiﬁ] :

i mpl enent 46 o heafit@sizlcatiBeie womlcynitohR ri@EDL € stun function is perforned
Stun or 15 di spiay fREmoBnde SismciEE ki hanl B remoranrrer Aiddess mor e
stun or i splay fu &5 Tor e
t han one cart$¥@@eveeéhmmmﬂMmanmmmﬁmpendeﬁmbﬂmmanhgﬁﬁopho&@kaﬁhaﬁﬁﬁ the
For i mat ance. "ap Bt S BLER B B T R o e Egonerum thas been
depl oyed tomﬂﬁﬁf%ﬁmﬁvw§ﬁmﬁam@éﬂ3 @twmuw@smsu@makm@anefaﬁaro Acdiormay be
operat ed {0 REOVOB0Rd2ANREDn TMAGE R 0R% nfungtion wth other
terminals of the de loyment unit. A secé”3“%§§3g9§ ““(%%'“““ﬁﬁﬁh For a
second renot &PSPaH ! hWéF?BW”“%UB%é&@éﬁﬂNV“Oﬁﬁﬁ@ﬁmwéwﬁﬁ%HMsmg¢dhmhe

depl oynent umiutachrmy:Z?Jl)etdt&ad?sft@&z@no'[ her warn function or |ocal stun
runctlon The depl oynﬁ %‘%%%@ﬁ? 8%2%%#§$¥%eég%gﬁhﬁ quhahe Qa&g andl or

ocal stun functions 1"A4&pY o] fibguraieironsate ehages, none,
son? or aI|gwm®¢fﬂﬁ&dkﬁﬂﬂﬁﬁﬁﬁ&dﬁﬁﬁﬁogﬁf?#mﬁ@ﬁﬁ&ﬁwe2ﬁﬁnﬁ?&@h&$§ﬁ@nhc weapon
syst em aggor g Q e prese nvention provi des an
oper at or |nte$?%3e9gMéFgg%?'§§$§g%§33dFmFﬁﬁ Pﬁ?é“?ﬁﬂ&?f&ﬁ@mbf t he
syts}]e(rjn An ?ﬁ@}‘é{g@g *m@ﬂﬁafe*etimw&rj:leke@mwhfd&ame,rahmmrmﬂsmezaopg?ceiggr ?nd
met hods per f gxagds By @io-QRELA Of;: | reuits 0
FIG | perforh1a gtakﬁﬂghanqﬁ met h PE?ﬁéﬁﬂﬂéﬁg géhnc?%a?g%émé@@dbf FIG 2A
In a state chdngs: ﬁﬁ%%@dmﬂﬁﬁF?méﬁ%i5@5§#é¥éamagn3h@ﬁﬁiésmamWQWHLmdls active

at one tine. 25@@)@@)&&&@&1&:5@%5@&@@:{ %E@@Icen&(?cf@tnmhcﬁrun sth@%ﬂipgxlcép?{hﬁ? specified
on a SUI gblgfarromllea ving the current state and arrivin he next

state nust b F*srgﬁiﬁ@‘f"|“é'&‘“OI‘W%‘E"H‘E}?‘“{\)\NW‘O”W‘féﬁla‘l‘?Hé5 Bri2bers dascasr”feﬁ shti sfied,
the state of the net h@dﬁ?ﬁ{ﬁ?{ﬂha@ﬁ@ﬁdg e sctftnﬁﬁ.d?l@rﬁtm gl abe: coAﬂEé:pQ{%;&Qat are

uni que to a r or d mhen he nmethod I's currently
in that part'?%u‘%“e%ﬂ “ta‘"‘”““’afi‘;“th‘F%F‘é‘%g%fgéH“ F‘Eﬁréé@%‘@% lsirpeaite 101, 00183

detecting the trigger control sct, operator interface 23(} advances from armed to launch siate
252 1o launch state 208 whereupon electrodes are launched as discussed herein; and, when

3@ the trigger control is released, operation continues in run state 209 whereupon a stimulus
current 1s generated for being conducted through tissue of the target until done. On

completion of the run function of state 209, operater interface 250 advances {o armed 1o

stimutlate state 254,

[
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130 include safety (on/oft), trigger (set/release), stin date
(set/release), and warn (set/rel ease). ~I'n one inplenentation,
the stinmulate and warn controls are inplenented together as one control and
the termnals for a local stun function serve as a warning device. 5The
termnals intended for a local stun function will display a visible arc
with a | oud poppi®Hg sound when no target is proximate to the termnals. The
conbi ned stinulate and warn control if set activates both warn and
stinmulate and if relea deact vat es war n ti mu late. In
response to detecting gﬁ%FP%ﬁlmhﬂsﬁ?”Tﬁﬁ%ﬁz%é”ﬁm“mﬁﬁpFéPvmﬁéﬁﬁwobonnected)
10oper at or |nﬂéwm@eamagomwnmomeHSby%pwmmemsumgnmmmdmmdswiﬁ&mhﬁgﬁ&s in
sleep state 2 r n ns.arc performed in
S| eep stat e 28%gg€1§%:&ig?ngllgp\ﬁ/§umlbsggr]cl¥ uﬁi A\Rerlai?o? i RIH S§6I P x}(?&?r \-\iﬁgqi{: r;ﬁ;b and dat e,
mai nt ai ni ng c@ﬁ@@ﬁﬂ§f%$c@%Wﬁ?WP%Wﬁﬁﬁbﬁwwm§énsPﬁgﬂpamwﬁ@uMamweémiroIs)
Critical functimons. maythe AQ@&L%!%&QH‘MM &LROML: AGLIr¥ak F’A‘Qo “rf% ?0%%?9

processing circuits q Hﬁ use of a contro off

oper at or |nteFW38%“%@W3a5Vé %%”ﬁﬁ”@B?W%“ﬁeﬁb%@e@f%f%WQQQPuﬁwyOBﬁCvarlous

i nf ormati on rahauneﬁmmﬁﬁame&&&mb&e»&@s@&QQ@@$&ﬂQﬁ&xﬁCUItS 130 may be
reported to the operatg rmwﬂk§%§\§ 9 he erator_nay operate other
conventional controls (& ert ?f““?ﬁwé”&fﬂﬂﬁﬁﬁ”Ff%W%?“&%”WEtelve

addi ti onal orHWVﬁﬂéﬁ@mhmmepmnmsdaﬁdmdum@@ﬁﬁlfy new or changed configuration
preferences. Reportin , i ) ) Lunt il d or a
change in the safety ggﬁ?&Sﬁgﬁg neﬁgéﬂmg{% ?@fgg % ﬁﬁ?&? ggggéﬁo 20advances
back to sIeep“%WﬁFéOEUQﬁF$WPW% operator indicates reporting is acconplished

or if a period oF timarhaps®scomrdis daz%cj Hithes L%hcﬁnﬁge§peglfmr99 FaEcOJ g
In response tO det ect,i n%ﬁﬁ afc{al ve data conmmuni catl on Si ata

conmuni cat i on®FHREET e " AHAA S TR 3298 RIS WS d}ﬁ“ﬁbﬁfﬁ'\/al of a
depl oynent unfirdm witdyawh rohshdaddnG @i eat 2o (@8- 209, 1Rk Gat @ls8m@ ke
menories),is desied, operator interface 25200 may |eave sleep state 202
and advance to data transfer state 205. Transfer of data according to any
sui t abl e protocol mayAcomiunsigni westiag ® %&ﬁsmmhﬁhﬂnawpﬁeﬂeﬂmmbna Change in
the safety c { r receive

confiqurat i Olc’lm%)l{dg('![ tﬁg%tenqg%ﬁigﬁ%g} MY\IYe%gﬁ%é‘ﬁY% ﬁx@t:ﬁumon of et%)ﬁ'é o %[é% y be al ter ed
to install ah&%WWWﬂWWKPHéMWEGEPW@ﬁk§G¢%mawawnﬁﬁerén@w»ﬁmn@nﬁameﬁﬁ@o may be

nodi fi ed or Eﬁﬁélﬁ@l%h@yﬁ@@(ﬁﬁ AlelofBuOf wilthg: {f\:%?ko\/’ggzré&% ;%V‘%r gig ASSYM ng no

such nDdlecatlon or acemen operator ihterface vances back to
the sleep stéf’%wi“fmt‘ﬁgf T Sﬁlm#ﬁm&&%h.Cd’ﬁmi@cwawoﬁedmmqu@mpﬁ@tned or if a
period of ti e byapsese whd'd inefcburithes uehanges otk G i S As a first In

response to detecting. con condi t| on, oper at or
interface ZOgmmiga%%%é“?%%ﬁ?é?é%%‘%ﬁﬁmpﬁﬁﬁ““b%”?ﬁ@@V§“§FH@di@ﬁﬁte 206. Any

primary funceaontddient o maintain compliance. A stimutus signal suitable in this first example may
include a strike stage followed by any number of hold stages. The energy expense of a hold
25 stage may be less than that for a strike stage. As a second example, the initial force against &
target may be suitably less than a subsequent force against the target who decides (o resist
compliance. A stimulus signal suitable in this second example may include any number of
hold stages followed by one or more strike stages. Strike siages and hold stages of varying
energy expenditure may be available to the operator for a variety of applications. For
30 example, the duration of a stage may be subject (o adjusiment by the operator during the
stage. |
As discussed above, the duration of a stage may be extended i slrateh stale
210 from an initial duration up 1o a maximum duration if the trigger control is not released.

The initial duration may be a factory setting, a user-configurable setting, or a recent stretched
17



101. 00183 may be initiated fromarnmed state 206. Capabilities of the

el ectroni ¢ weapon system nmay be di spl ayed sequentially or as requested by
conventional operator controls (e.g., renmaining battery capacity, ranges of
cartridges avail able or selected for next renote stun operation).

In response to detecting the want control set, operator interface 200
advances front? &t#ed state 206 to warn state 207. Any suitable audible or
visible warning circuit may be activated while in state 207 In one
ISHE:‘]egSn't' g{ :)g?hr:t&{oherh%%wfﬂg\ IQ‘I}\AQ{J"OHF ipcgrltyl'l?!llty%gurmH)éﬁl(‘lj:@%dl‘;}g}e Qﬁléééﬂﬂ.ﬂl‘& %tglbfgl thngtEd
above, the sti*hﬂilﬂlﬁﬁ”%ﬁgfnaw% gé*nlématw refeasy. provirder @siriag wakmidnglagd bud,
visible arci agnbetyeenst ehiraal S konsnder.d area hacal s styn, fugct i on
Qperator interface 2 dvances back When t he warn
control is rel&4sud o eieuss e triggey W“‘F‘ésfb@h%rel\ﬁtséi'é@@“t wiitsiaggmhle ekeidgger
control set, apaoataridn!esfiace2P0natansesnty ouxthe: grapdistate to launch
state 208, |rmed| at el Y | aunchi ng one or nore el ectrodes fromone or nore
cartridges ast 56 fi'ed by the configuration of the el ectronic weapon
systemprior to enterimg 1“Irab§.ﬂﬁiﬂ:n&tuaiseccﬂx®&g td faribtenshdeis @O@E p@@ﬂﬁiﬁ@l‘illdﬂ,s

20810 run' ot g Bbs EE AR el Fh A5G 8 R R e e M ne
trigger cont rekpecigediotihe ehats aoyor *t‘ h'@mlF@@én@t(wrtl1in@rénlila¢eu@é)@ie:raﬁﬁvcances

front [aupch ﬁzteaﬁs@sac;%ogor eQarﬁﬁiJ %E!ﬁncéﬁf%&%m%%?ﬂ]eo}emtm the 1 staécrtc ntﬂ& P{%ﬁ
exanpl e, processmg circuits orm'a state change net hod

for operator SFHbeMfdraestes gftyrrey bopleieh iy 5%‘61’5'%"(1{1’6’1*‘?‘&@6‘“215@ thcl udes

sl eep state 202Q03f a;taau:ﬂﬁrh};ﬁ@é @:tca&a (e.8NA holaniaher K09uas il ScUssed above.
I nterface 250|m§[7” f| tbﬁ por% state 204, data transfer state
205, warn state’ 2p7ee H%fcgt&ipé‘tc ﬂa%’f”é’t’%‘" TP IPURIE LR ECCAHHE & EHYE shown) .

Uni quel y, opesrattor! lienteet acetidba incdaudds. garelgad ets@f bgwng horsdorl €252, ar ned
to st I m’” %t eSl%gE{.@@'t?d\%?%ﬂlt IE{C § Iﬁl&tl% S%@%@Q mier r}‘ﬁ‘%&h?bl@ targﬁzgs blg\%ﬁ]np t ?‘tt es 256 and

258 performthe functions |scusse nstate 209
except that 28dblfrpliestensghaeénipansi Ete‘ln@msvms prodivitdaldertaoe imme dfmdimt  run

state 256 angr a%f?&n@%dg} ﬁ@e&é&%ﬁ‘%a@@gpwm difhuh S S Q{fse to detecting the safety
control in the " " condition, operator 1Int ace 250 advances front

sl eep state 202 t o ariﬁé“dmt*be P &tifreine stear of g5 Zizeprroyies ponaer iterfdet®ct i ng t he
trigger cont idhncsSton QREE ALON 14 dﬂa@ﬁdh&ﬁﬁ: 2250 AHURESES o fiQMsar fiBd. 1,0 | aunch
state 25§at 0 ullgun(ég) a ate, 2002 eup el ectrodes are | aunched as
di scussed” hel"&Fi*® CHAH ﬁ‘tcﬁé‘ £ 3@@?‘3%‘%3 rolersdang B slude sisser at i on
conti nues i ngamemtosit edn@c/Rd90 %ﬁ‘liﬁl’uﬁi&ﬁ)@tﬂat&m&ﬁﬂsm& Llﬁnid(;klfdﬁ&lﬂitade&argener at ed for
bei ng conducjed throu ti.ssu of th | etion of
amh{eggeu ished, & al
the run function 09 O per T or 1R acef2 %d‘ ¥56° fgod’v%i]ﬁétégg Carmed to
stinul at e st@med ¢B4206. Run state 209 m‘;y be ahmlcd &3‘1([ aperator interface 200 may advance (not
shown) from run state o report state 204 in response to detecting safely contral in the “on™
25 condition,
in response (o the stimulale control set, operator interface 200 nay advance
from aemed state 206 to run state 209, Censequently, the predetermined duration (as opposed
1o & stretched duration) of strike, hold, and rest stages is metered in run state 209 as discussed
above,
g A launch device, accerding to varieus aspects of the present invention, may
support an operator configurable set of multiple functions selected from an open set of
functions. The open set of functions may include programumable contrel of a stimulus signal
generator, Operator configuration of selected functions may include field installation of a set

of medules that communicate with 2 processor of the launch device, Operator selection may
18



101.0 183 VWhile in arned to stinulate state 254, operation of
the stinmulate control advances operation to run state 258. Wien in arned to
stinulate state 254, operation of the trigger control provides a subsequent
run operation in state 256, however, when the run operation of state 256 is
conpl eted, operator interface 250 advances back to arnmed to stinulate state
254. A subsequ@rntit] aunch can occur only after at | east one operation of the
stinmulate control. This policy is acconplished by advance in response to
operation of the stinulate cont %Plhfgo either state 254 or state 256 to
run state 2587 DUECC CNIMCCINE AN FRPEETi g F ?@‘?3%“f%ﬁ@ﬁkﬁﬁﬁw‘ﬁﬁwﬁﬁé?%tmon of
state 258 is donpleétmds. ‘Gpenatgic inig drfcacmi2bpadvancas: m&)aﬁnmﬁmhﬁllaunch
state 252. 10 r control rat or
ntert ace 250 SHUARASEC VS FRi RIER sl b ARRun AN iefled S B SR T

control is seff§&tlish the tageal garatinpoddipechrehlish sopesratio F&wmﬁ@mﬁﬁeémﬂﬁmnadvances
to sleep statgdQ3 d@\ﬁ&mc@fﬁﬂ'ﬁ@mt‘ﬁ %IJLE@%E% ﬁ¥@$%#%5% Qliak, Yk iﬁigsaatn(?rﬁéﬁgc (as

shown); and from ot her ?tates not s including run state run
state 209, anﬁ’a’a‘f"r?ﬁﬁ mEbey ‘Ffrﬁﬂ 0§f|€:etlc§§tfné!tﬂém oy interface supports the lp}ngf‘grmﬁw us

si gnal accor diofigraik Gromalid 10disheas PR ¢icseoty Neupy 89 %Euﬂp@i‘(ﬁ@ﬁﬂcﬂﬂtcéa@m‘g pi.ended to
assure conplianc et .w e intension of the operator of the

t he t
el ectronic meaﬁﬁﬁrRyEFaﬁ% ﬁ d‘?ﬁigﬁtﬁﬁ%ﬁwc?Fﬁﬁﬁiﬁﬁﬁ“ according to various
aspects of the presentlor swenkiloncipieoiet HE Ttk Jopspaten aliof e fihaidhaci ity to

assure conpl i anG&ed Mo Pﬁ&@l@!‘ice 20a0p] L&At Il@ﬂﬁ ]glVY!Lc urc] Qrufctu[ (?}Bl fusl‘tsclr mul us

signals. Conpliance naé be as a consequence o t'ie t ar get
and/ or i nt er fler@aginphipieen Cﬂ%mﬁﬁwm@”ugémnﬁswm%fs%&hé@ah3ﬁﬁsmm¢sbu%@1a first

exanpl e, for CiBnc%Q:@'S'?@I:ou@lc@ ﬁ}rgﬂ%gsxrﬁ@cagﬁ!tﬂJ@qrzmilcé@(%@mﬁgm(s 08 c51ﬁ3|lc@ttc§ vely
greater than force a to maintain conpliance. A stinmulus

en
si gnal SU|ta5V%“FW3f%?@$*¥’@?béﬁ%ﬁﬁlgﬁ3ﬁﬁ9“‘H%@ﬁﬁbﬁ%f§W%ﬁk@“§t§be f ol | owed
by any nunber%akmhmkda&&@gﬂ&pmﬁhﬂqﬁne{@mc@X@aﬂ&&moﬁgﬁhh&bﬁﬂ§&ﬁgﬁ may be
| ess t han 4h%§ e initral force

f stri
agai nst a t ar e\{rtQIB(ﬁm gpel at,?? lgar gn%tmﬂwh ?% sgugﬂbggwgymimf&s&i&naégal nst the
target who de&wmé83ﬁ®lﬁasﬁSMWEsnghuamsexhﬁdahmﬂwhq&m$$gﬁaﬁﬂsmmﬁabIe inthis

second exanpln@upma% Bi@%byqﬁii@lw&&%m%émﬂgdlEQQL s(%(}égz%pﬁfgm ]:igtles!s?\/\ﬁth by one or

nore strike stages. Stri'ke stages g energy
expendi ture @Hé?ﬂwém&V§iWﬁb%@mmdu%ﬁ@mbw%WHWOﬂGﬁvmumﬂvanw@ﬂvgommnmg

appl i cati ons .safi@le 3R X R, @ﬁd etﬂgﬁmghl:{y lh‘QIIEI{OQifC.O@[ ook g&? AL %H[QJO?Ct to

adj ust nmen " b¥ t he operat or urlnp di scussed above, duration of a
stage may ‘be é‘%ﬂéﬁ‘d’é&] P costitatsem f‘ér?%i‘t %‘f appR@UieT HRSIBHEITHPRIE Ak peur atd on up t o
a maxi num duIh&ttlp&l’applfcatﬁd‘l&iefztfdugg@ﬁmﬁ@ntPELQzlt uhifs 1ALy hehBassds( %Jﬁ@h &th i al
duration nangg ﬁi actory set gn%‘ user onfh gble settln? a recent
stretched 17° 101 o183 dﬁ?é?? A ‘Wﬁ%‘mﬂﬁﬁ e\ gﬁV F%ﬁ@??‘%ﬁ@‘ﬂ%ﬁﬁﬁnlng
duration inchmdnmgmUhemexmﬁn&wamwamd@@ommtmuge@@ethe trlgger control is
hel d wi thout rel ease. Bﬁﬂ II?RE%’[H%R Mo r%ﬁnﬁgslcgﬂmﬁsq} lg,xdtls?)nigs ?] 4, fm %%e’(} ?86 data
25 VO 318, and a rechargeable subdssembly 321, The components of buili-in functions 310 may
communicale with processing circuits 130 using conventional circuits and software, Controls
312 and displays 314 implement operator interface 200 (120, 122) discussed above. In
various other implementations according o the present invention, built-in functions 310 may
inchsde any or all of the zm.\'i[iar}-‘_f’m‘:climas discussed with reforence to awriliary functions
30 328 andfor any functions of a rechargeable subassembly discussed with reference 1o
rechargeable subagsembly 321,
Audio /O 316 includes a conventional micraphone and conventional speaker
with suitable digital conversion for use by processing cireuits 130, Audio output may be

directed to the operator of launch device 300 (e.g., at volume levels similar to celiular
1e



exanpl e 25 seconds, may watch the di splay advance up from perhaps 5 seconds
to 25 seconds and then release the trigger control. Any strike stage or
hol d stage nay be extended. 5As shown in FIG 2, the first stage perforned
after launch is extended by operation of the trigger control.

I n ot her |nplgnﬁp&at|ons according to various aspects of the present

i nvention, a Contfol different from the trigger control may he used, a type
of stage to be extended may be specified by the operator, and/or an
identified stzaig;&o(mg us E'tﬁzﬂtepué)ém foltt, deaat E@ﬂc;bﬁ@r&xQ@@Edrﬂcdnﬂqi) A0f gr, oﬁ?% ensi on.

For exanpl e, H{h co ;guratlon b , Oper tor the nul stage (e.g., the
first, second, Sﬁwﬂdﬁip g “ﬁFb%%"%P Vﬁ%'ﬁ%@ G| (pet ByoPer ‘et ension. I n
anot her exanphé waansmag@sno&m@ pafmuﬂmham%fypﬁnahame%b@méedm&QhQL, al |

2?‘:: CeiCtslt \a/ge?)r 2’26%3%21 Q‘%‘]dL'SEWdt\'\! ﬁ'&m §l¥dr E!?ptl§t@(% )listLl[ Il}’i\abt, ’l’l\é\%ilt; &%ﬁggr Eflaltr?gﬁs
aspects of t KBy éh‘tmﬁﬁwéh‘m éﬂn1<my401‘ir#thﬁomeem(c@ g.apalpggar dl ess of

operator control S) a ﬁ)@tﬁﬁ’()ji;5§tn%gﬁmt‘thgrl ta %§§mﬂq{q{w|inﬁ lihdl%f«i%k 1m|cll{§a)\SUf ficient
tointerfere with get s breathing). In suita e flcatlons t he
ext ensi on nay”ﬁéchﬁéﬁPPﬁE1‘U“ﬁé“ﬁ%méfWé&?“ﬁéﬂé%%é&@@tﬁwivh@ﬂdbwat|on of an
identified Oltcnﬁrlhed@h@f ik nesnst agesRfand haeiL&tlﬂir{méfﬂéﬁatcﬁ'ngwﬂﬁ;ltmn that awaits I'n

response to r.el ease control, operator interface
200 advances’ ‘*“nfgW%éFBH”“?“i Jéﬁbﬁéﬁgbgu €Hm§WéT€“?@§mﬁdﬁPUH“§kate 209,

as di scus§ed catyovecatidniinROmd auishately209ive tritemel lhatd'@ra0dmit Rewgt ri ke and hol d
stages are nglered and the stinulus signal generator is controlled so that
desired durations of strike, hold, and rest stages are acconplished. Wen
acconpl i shed, operato@“ﬁh&é@?&@@N@@@ Hdvatdesndroom 0umtist 8t® c209% t o ar ned
state 206. Run &&@E[&\im%mﬂﬂﬁiu@,@%t@Qn;%ﬂ@tx%‘%ﬁ&&%blMb‘?{sgﬁqe /00 may

advance (not shomné fromrun state to report stat response to
detectlng saf’8t PTEBREH P P S PHED preggesingsEeEi 10 6 Hmbmdﬂ%»ﬁmbﬁﬂuﬁbbgﬂh

responseifo mﬁm%ﬁmhmmhﬁk@oﬁ@nﬁdﬁwﬂﬁﬁnxr@mﬁ@@£&m3tmpﬁm£ag¢"magqmnay advance
from ar ned sg Conse uentI%fJ t he predeterm ned
K

9 g,
dur ati on (astﬁﬁ$%§édl¥ iCMIF“é?%egﬁdHU?ﬁffg“ﬁ“ﬁf S %mmﬁ®kﬂ and rest
stages is neﬂ@hedsnﬂﬂbunﬁstEMamQ&Qc&&mdmsmNSSQﬂhaﬁQMﬁﬂrQQAaI&Mn&b devi ce,

according t QHM%JHQ‘LA d ,%&P\%% &wps i 1'1% 'Ee i'pcl(;ifn gLI;IIEthZ‘IJ c.cq}éggéed: ﬂélgfn rd”3 %SEIFDOH an

operator configurable set ctions ‘an open set
of funct|on§“W$Wémhdéh“hﬁﬂwbﬂﬂﬁwn@v;@n@ﬁnayckn@Mmda;gnognmmﬁmhhemmontrol of

a stimlus ﬁicgﬂl dgz@l@ﬂ@(,@ﬁugﬂ usu%fg%lfg ulﬁf?to;Jgglr'fgﬁlffxggmﬁfmﬁ%l agled, functions

may include fie instal l'ation of a set onmuni cate with a
processor of "HE of HiGrE W YEwIcE dcvicofBt at b rebirewtlc svparrapbly 2011is 0O18E

from launch device 300 and placed in a charging cradle (not shawn), inductive coupling
supports wireless transfer of energy from the cradle into battery 322 to recharge battery 327,

Communication signals may be coupled from bus 304 (o either launch device 300 or the

ra
Lo

cradle by magnetic, electrostatic, radio, and/or optical circuitry. For operation of launch
device 300 und rechargeable subassembly 321 in harsh environments with risk of dust and
Jiguid contmmination, magnetic coupling of power signals and radio communication of
commuication signals is preferred.

Deployment unil 'O 332 cooperates with one or mare deploymient units that
30 each include a magazine having an indicator and/or memory, as discussed above, and/or
mclude a plurality of carlridges, each having an indicator andior memary, as discussed above,
Deployment unit O 332 bmplements the configuration report and launch control functions of
deployment unit control 140 discussed above. Deployment unit 1O 332 includes eireuits and

reay include sofiware or finmware for periodically determining the configuration of installed
20



be based on neeting an expected m x of applications for an electronic
weapon system as di scussed above. When nultiple units of electronic weapon
systens are involved in a tactical operation, a mx of electronic weapon
system configurations may be used to nore effectively acconplish the
tactical operation. To acconplish some or all of these functional
capabilities, 'B&!Paunch device, according to various aspects of the present
i nvention, includes an interface that accepts nenbers of the open set of
functions, Thge,p'lon]:n (nﬁ& nm{?)gg(}# n'iaIQ% JCQBQ%L%D FRC ssm cn*c.ul{hq'ié hiﬁ X quetc rrerrber
to the processin clrcult or su porting Bh § t'he

function i nt o'fHECGpEE dtlgromadnst he electronlc weapon systen1 For exanple

l aunch device 300 of F{Giiad mymn%mu%m 3l cu&ffa;1h$zof\!anfé%E‘f@@:%f&ﬂl:Q@fﬁcusSed
above with reference to | aunch device 6 i ncl ude structures that

further facil PP &HEME B P LHEFH YN féfl R 'br‘ﬂ‘k‘}‘ﬁ\/fiéa‘ﬁ*b?f’&g%‘tdéh%‘mL%unch

devi ce 3005i nmuldu&:leﬁl fb:ulsl;ctvtﬂ By (hE biCLol NSy 3LA 1 GoURteg, fh@k;@écﬁ@@%&}d&lg circuits
130, tactical processin

depl oynent un?? Cféﬁgdﬂg “*ﬁgﬁéi‘“Pﬁﬁm ?668§§LW8’8VF%HﬁP%IT@O““éé%t|cal
functions busm@(}@lrphbaxhidefszpapmnh andhconmrunt caliionadi ggrakssiianpagbpeocessi ng
| Scircuits 13ﬁ;>m, 9P S8 Bl UKL VRN ELL QR c 3280 MRTRIYAEP, and
stimul us signal ner at or Because processing circul 30°BRd" st i mul us
si gnal gener at"®ft ’B‘BO%W%’%EE%WE‘G‘W%t‘cb[ugmf?,@@l“@nf%ﬁq“iﬁafriymﬁlﬁlﬁeqﬂl ons coupled to

bus 306 may have accesSodePmbahdhiRb)CR8SIBGcLIoh GhkLiSs b3 0o sidsmal s signal
generator 330 for Eghﬁhﬁes i ncludi ng obtaining status, reporting status,

and ef f ecti ng” 8d°d IEENSRE RPGtFAl icak of éﬁ»’a olerpia Wﬁ@“d'@ﬁt“ﬁ‘%! es.
20Launch devixs 03@1@0{@&!’1&1’[}' iatiath @sthap ol EhdhakdMilkofay RPKE € albk@es pacicf i C

el ectronic weaponr %m%wimmmﬂ !%mqtappllcatlon el ectroni c weaponry. Plura
units having e FURctT ORs of 1atihch devi ce 300 (and possi bly uni que sets
of auxiliary functlonéwowawum@wmge@mummpenabﬂwaﬂym&nﬂ&ﬁHGOHWmﬁw

aut omat | cal | Y GRONEEALG L] m@psg{gmgw tﬁ‘n Laghhanl ARLegijeg. Bulll-in

functions 310 1 ncludes contro 16, data
75110 318, aﬁ@f“amm%ﬁla??gé%mwémsevﬁ!ag%@ﬁﬁlrgceemmrbh@cwwpt@ﬁemzs of built-in

functions 31@0%&4“@9&%%&3@&@% &t Qﬁ@ﬁﬁﬁ;ﬁ':ﬂgfa% &FCHIIHS/ %ndlﬁgﬁ\xh'r%' ng
conventional .circuits and software* nd dis ¥s 314 i npl enment

oper at or |nté?ﬁﬁ@@mﬂﬁbwfﬂﬁbmeﬁﬁjm@ﬂ@ﬁﬁ§§éﬂ“5§6¥%“mxH“Uﬁ@ﬂﬁU%m@ther

i mpl enent at i @mstcammm:; ;ngrui;a:;&] taeecmeaam(elgnw&tmﬁmm Hudckibn isReddinedy i ons 310
may inclqﬂ any_o I ar functions,&lsc ied Wi .t h

reference.’ t& auxﬁ”m‘?V%ﬁﬁﬁ8§98”@”@63@%&QW&W§$mﬁﬁﬁ“ﬁﬁ% Rapegtionpra
r echar geabl e G8bibadge(itd)ypraiesoysseds W, mdsehenenge! ge@ermﬁ@hangeaabﬂha

subassenbl y ’r)“aac]'rfng of a stif muus A'X‘e“x%ngééz% E%:%tfqdélnccV]l(llg?xe]ﬁl(‘)(%ca?%@"\i/l%gg rlaL m cr ophone :

and conventi ona spea conver si pr ocessi ng
circuits 130“%&0610@%@@@%91” malysdbémdiormwhee dperatbere Hfe hhmm@wwdew ce 300

(e.g., at VOlsM% olf@%@ilil%).sdeHpLi‘:i‘t'fonto@a &0k lﬂHhi%{3%‘§, processing circuits 130, and & data

25 VO function 318 or RF link auxiliary module (328) may facilitate use of a particular
communication channel, technology, or transmitling signal power suitable fo the physical
location.

A user identiftcation function is an auxiliary fonction for determining
information tending to identify the operator of the launch device. For example, a

30 conventional personnel identification technology may be incorporated into a user
identifeation {UID) module (328) with suitable port interface circuitry and sofiware.
Personne identification technologies include thumbprint, refina scan, voice recognition, and
other biological sensor technologies, In other implementations conventional bar code, badge,

and radio frequency identification (RFID) {ag technologies may be used. The RFID tag may
21



101A01 53 telephone), to other operators (e.g., tactical and reinforcenent
personnel) (e.g., at volune levels simlar to police radios), or to targets
and potential targets (e.g., at volune levels simlar to public address
systens). The speaker may be omtted in an inplenentati on where recordi ng

is desired without audio output. Audio input may be transmtted (e.g., live
Sstream ng) andlvomr; stored (e.g., for later downl oad, transm ssion, or
anal ysi s) . l[Yata I1/0 318 inplenents data conmuni cation

function | 2.4 discussed above. Data 1/0 3181nay include buffer nmenory for
queui ng messadeic ey e itvelinbn- a idaprcdtmeaicaritn ke becobee,

avai | abl e and pil(ﬂf bunel &;LInbaEtglel’%%ﬁﬁgl‘a\{@dlei'nﬂf)clfr he@pﬂrgchﬁt 6@1\(@1'1LI£§.-&;@TC(]‘;:%S§ by
pr ocessi ng ci r&M noni tor the avail abi

! 816,230 (Qacgaﬁll 9 31& e ry Tt ,
potential 10conunmi Cat TR [T ARYE: S AU GREE‘eErYy Féﬁéﬂw@mnﬁﬁbﬁﬁatlon
and/ or transninhidreuethinessagesnder. In one implementationReEI2D GRBklR: fURassenbl y

321 incl udes Qﬁ%ft&(ra%@:gr p@egtteﬁgsé(d r%%%fci s O?D%cﬁ%‘h}‘?%’jp of which is coupl ed

to bus 304. Conponents rechar geable Subasé “Way comuni cate on
bus 304 with proceSS|ﬁgmeWW@UPfSUEB@ﬁHSKﬁ@epn@&hagqeab&EmassenthS321 | Smay

be frequentl Yslﬁtﬂ@N@QO@@gm'?i,ﬁﬁ%l:!@@eqqmt iR & &'ﬁﬁlhﬁmgﬂgf iy ?&grdglgu \\n?khe usug

i nterconnectign between rec | e subasse
circuits 13( U“HYCHLM E& I“ff‘*%ﬁdo‘é‘f“@ﬁt FREsys lay ‘fﬁ‘éqfifcalﬁiﬂeﬂﬂdBub‘aﬁ’@miwnﬁeﬁbudes

COHWUHICatlOﬂu&h@hﬁjSn&HQv@ﬁwﬂﬁeﬁhgﬁﬁ&ﬁde@&hﬁ@hﬁ%ﬁ&ﬂaﬂﬁﬂ%&&Q£m@@g receiver

circuits y . nch d ce 300 and in rechargeable subassenbly
321 when gﬁs %ﬁiﬁ§8ﬂ“Pn%gﬂﬁﬁéTﬁﬁ2¥kmFW VL ®Bupl i ng. I n one

i mpl ement ati on, 20poméhmsmgmaﬁ§Eﬁbauﬁoﬁpﬂ&ﬁmMsnm@uﬁﬁgmq&h&m&ﬂmQu&ﬁs (e.g.

i nductive co £0%6, s SROS ISk X nto | aunch device
300, Wen regﬁgfgggbgﬁg i g ﬁ%r‘%§%§éﬁf§ il aéﬁm?gFﬁ¥Tg kehVievi ce 300

and pl aced |ﬁ“ﬁwéﬁﬁﬁﬁpﬁﬂﬁhmﬁaméﬂﬁﬁ@@ﬁ@ﬁaﬁsﬁdémﬂduﬁﬂmvg,mmumbqﬁ@ﬂsupports
wirel ess tram&b@nzgfE@Q&&Q%r&&QHE&aﬁn&ﬁﬁﬂhﬁy%Q%QHF?Eﬁﬁﬁﬁr1%?%%ﬁ recharge

battery 3 nmunj catj on signals nay be cou ront ™Yo either
| aunch’ deVi émﬁﬁdmﬁwéﬁﬁﬁ” @EP%HW%ﬁEy“ﬁﬁbH@UﬁéﬁﬂeW%@ﬁﬂﬁﬁuth@$ fadi 0, and/ or
optical circut rpymrdﬁm.s Cﬂ’ﬁﬁr%h@ﬁncﬂ& ulamnﬁlam%y@%[ 200a0d, LRefar geabl e

subassenbly “?Smjd hng qugﬁg’ﬁib}c ¥ c\w{m{gb} unaul mrue ;}enmgsl sk of dust and

Memeory that is part of a UID module {328) may be used {or mamory 326 or

320} to list registored user identification. Registration may be accomplished via an operator

20 interface o1 by software loaded from meniory 320, Registration may be individual or generic
{e.g., all members of a police force are permitted to used launch devices issued to any ather
member of the police foree). If an attempt to use launch device 300 js made by an
wwegistered user (e.g., no user identification is detected by the UID module (328} ora
mismatch occurs), faunch device 300 may advise the operator and block sone or afl functions

25 {e.g., block all primary functions but enable data communication via an RF link or otherwize
to authorities to repart the location and user identification if any).

An RF link function is an awxiliary function for communication between
launch devices, for communication with conventional RF accessible information systems, or
for wireless data communication in cooperation with data /O 318 as discussed above, For

30 example, a conventional radio ransmitter and receiver may be incorporated ino an auxiliary
module (328) with suitable port interface circuitry and software, An RF link module {328}
may facihitale exchange of information between the launch devics and any server oruser of

the Internel.
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| i qui d contam nation, magnetic coupling of power signals and radio

communi cation of communication signals is preferred. Deploynent unit 1/0
332 cooperates with one or nore deploynent units that 30each include a
magazi ne having an indicator and/or nenory, as discussed above, and/or
include a plurality of cartridges, each having an indicator and/or nenory,
as di scussed abeévé: Deploynment unit 1/0 332 inplenents the configuration
report and | aunch control functions of deploynent unit control

40. di SCUSSed above. BMﬁXmun\Ems* ﬁ% Jg es c rcuits and ma

i ncl ude software or firmware for p m%dw e 4 P%%H?H?%%“%’E”“f
conflguratlonf%mm$%§1mkhen“md@mmmalsﬁhdepkovﬂemumumuﬂmﬁnanduﬁemﬁﬁmhng or
meki ng accessipl gndRePdRRBaSI D GonGhl ggl %e%an:!i%p cﬁeq% af P‘tfett} trg ALE :rn% aw ts of

t hose determ nations. A 1ary funct’i ons Fade function
for |nprOV|ng“@ﬁd”@FBéé@VWéﬁé%§“6WUﬂH@mWHEﬂGhmwevméﬁiMﬂf&ﬂ%ﬂﬁ@éﬁﬁ@%*
operat i on. 5F0nc\&>sa:am ., h?@:%f}(khprgl%\/t&ﬁay%gg oh G HIES RabUS). 3;% 5and sever al
ports served b auxi liary function, packa as a

t } R?ﬁ % at an §£ g
Modul e, nay b% “"H%‘i‘:él“i“ d REATHIE P e Ame gt 4o, in grasadodre gpatiat or
preferred auxahnaﬁymnndube&ﬂﬂmydbe@mﬂ&&ﬁh&ﬂda&ﬁmﬁﬂﬂﬁﬁ&akﬁmwﬁhhdh@H&Ch

devi ce 300 angruw&a tacﬁ@\?peaa)chhr?c:s acd uhr tc' ﬁﬁzgigzgﬁé3%%63(@%%@61@8%%{%%?QC'[I ons form

an open set so > one or
nmore of the p%%Y%}t%cwpr@ﬁEWU%dﬁﬁmtnmﬂa@\@MxnmmamyomMmmbmnmémwn t he
future. 10bn QR&ohsMhsERMLAL s@N, |aunch device 300 provides one port to bus
306. One or nore auxiliary functions are inplenented in each of a set of
operat or repl aceabl e rFoHUEE! ol oGrEe RO HuHserrpmssatetrath LidatdredipbPt . Each

nodul e may pl‘fGMi’:LdIEBX@ !Wbﬁ?ﬂﬁkh‘ﬁﬂxﬁncp@ﬁﬂcaf’»@fpe?{@ﬁtﬁpéal!ﬂ:gu%plgztz Qgﬁdxw%bﬁ of the
i.s an auxiljary function for deternining

set. A positioni Q% ﬁ nQEngt C

a 15physi cal TFOEAL FEA™SAY HEHD f@m&ﬁﬁs@éﬂé%HU@ﬁWW&S%H@‘P5hnch devi ce. For
exanpl e, a conwenticonalpugflcobbdar pRglidhtericgnS ¥ SheMiIGERS): (L RIMEL oBY be

i ncor por atged J Ly X abl.e port
|nterface%ﬁ%ﬁ%?‘tf’?fwgﬁﬁﬂi %”m&ﬁ%&%bqwn B?MLEL%%fﬁé@%“?%@mg?g%%ggﬁr and the
UPS nodul e ( 398yhonalyirardsierintt i€ thi RE Isuidvam@ﬂphy&nmdtigld deatohgdnsicats par ti cul ar

dates and tinBg.c4BuGe wnm‘;%&u@o;ﬁr(;m;Mezw@&u%Eb . performed) 20in
association wth data stored or conmunic d é?proce55|ng circuits 130.

Cooperation of a UPS Aodiillek 3oy, hqirdiedSst gl letr cuines hiBest oalviinast i nul us
si gnal gener at@ig 33QropR¥e kit hichdl Rnctionally substituting for the microphone and speaker

20 ol audio /O function 316 to facilitate higher quality audio input for recording by launch
device 300 and/or more understandable audio outpul from launch device 300.
A camers function is an auxiliary function for video motion picture recording.
Video recording may be associated with use of a primary function, For example, a

conventional video camera may be incorporated into a camera module (328) with suitable

e
L

port interface circuitry and software, Cooperation of a camera module (328), processing
circuits 130 and memory 320 or 326 may facilitate the same functions that would have been
available from camers 324 when rechargeable subassembly 321 is implemented without
camera 324, Camera 324 may operate simultanecusly with a camera module (328), for
example, for dilferent field or angle of view, and/or different sensitivity fe.g., infrared,

30 visible, polarizaticn, filtered)., A camera function (324, 328} may cooperale with an RF link
function (328) to effect broadeast of live or recorded video in any conventional format (e.g.,
fde transfer, live streaming). Broadeas! may facilitate use by another launch device (e.g., for

live viewing). Broadeast to a tactical station may facilitale five viewing, analysis, andfor
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tailoring of a stimulus signal programin accordance with a physi cal

| ocation (e.g., to be within the regulations of a jurisdiction, to prevent
use of an arc where tire hazard exists in a portion of a facility).
Cooperation of a UPS nodul e (328), processing circuits 130, and a data
25110 function 318 or RF link auxiliary nodule (328) may facilitate use of
a particul ar commni cati on channel, technol ogy, or transmtting signal
power suitable to the physi cal location. A user identification
function is an UX|[!x %%/ ﬁnctil on for determni nfg information tending to
identify the éﬁ’é‘f%\t gPeT TRENMTEIIARH e catiovpryy Ealdpfeming 030t BREHt | onal
personnel i demcpils datd drierteechnol ogy may be |ncorporat ed into a user
identification (U D) | & ) nt erface rcuitry
and software. Personnel Q%d)errf%l fzr?(‘:’%ﬁ{t‘[l 8h w‘mﬂ" ‘”B%Cé’fj‘ﬂ P h'?fl(’d?j‘}émtcﬁﬁﬁrﬂbrl nt,
retina scan, V@iw@bf“rte'ef@ginmtQr@ndwiandcnovrh@ﬁﬂbm@l &Dgwlubnakwrsaegr&amot @e&hnol ogi es.
In other i Erpl en tyi v, irgnal 3 i requency
i dentificati onm(ag;l%i Oﬁé)gﬁ?]ggmtlggﬁnﬁéfﬁg {ﬁ}ggqﬁ’é’ 'Eggeg@ “lfﬁlggﬁéﬁdm?a{; may 2] .
101. 00183 be RifeoPpHear et i ¥ading @nsiegitig) gpabiyr inmgothts iadeetationeckl ace,

\r/]valt ch)) cl ot hnaag; bRe g:.cmdra«magmr pad E}ht&deQUﬂl@@’D (b@@h torRUGHL @mluhfda% 9: OVﬁ

el net or anot persan roni ¢ a cellular 'tel ephone,
police radio, ?légzéih% ?31 il“% &ﬁ% @é@i“&‘é")”‘ %1@“‘% %@“ﬂﬁ@“t‘f‘é’“b‘é’ééi V&5 i ncl ude
a transrritterhmﬂtransponder I'n one inplenmentation, data 1/0 318 further

I nCl Udes % Str ansm tt e}'{ h&ﬂgé QIFICU%I] ]FSedqgl&.}OmF} llﬁk?c?gn FOI' Li pilnlﬂ’li!%j'n?r;{gil(&gflﬂgait 328)

operator identificatio
processi ng ci#euftsd !DB@C ﬂlar‘ﬁﬁpféft&mhf@s’e'ﬁlnghali} qisﬁ@ma»tu@tron&?.mmmyvrlmg baude

tailoring a shiJjmitis s Q05 AN !n@ciaﬁe%@ﬁ!}Ql%P&ﬁmMH}t itnnﬁ‘a&é%ﬁguft'rﬂq%ﬁgdt Wagation

(e.g., training, sumer, security, |aw enfofcenen
appli cations lrfé}}”‘%ii‘sfdf’é‘“rlﬁd by|pFceRe FiTsHisT B8 may Frsiliswrming dselrciereisi k‘@épqtray be

i ssued to di fsfyﬁd&;ﬂf(&twdd$%ﬁ§g@ﬂﬁkoﬂ;@ﬂa@dﬂc akleonmi i Gal ﬂla¥hc§BQQ]MPezﬁeracn%W@@bl e
sti mul us tion of a U D nod

stinulus S| gnagl“m”éﬁ’giﬂgﬁ Brmpdiges 'nggd?‘ﬁy“%'f"f“’gé‘fe i SHBYT ird “0? @efiny| us si gnal
gener ati on i mddhle (&Bsence of an aut horized U D, Authorized U Ds may be

tored f i t d/or 326
Det octi on of atterpt o8 SOt Are ool A (R SbeuRas 5 ARLUEHEP FEda U D iy

15i nitiate sti@gdt Ngﬁif@ﬁﬁb’OoﬁfﬂtﬂvﬂmnM*tgt findpr ¢s6ingtes thvﬂramzRE floinnkgpriawigi 0, Vi deo,
ar KWr dat a Q@r%rgfgc ((}I fhgﬁnndﬂ@l‘n@) 1y P&%&:!apﬂrg@/ Pg:) ft@%ogg‘?ﬁn{cfc via

@‘; 1
transmi ssj on assi st authorities In traclng Ih%i alinch
devi ce by uné’ti*t REGEPlige pisorigicular cartridge. The P"%%frﬂﬂftv(h’atmﬂb*ée padatigl a Ul D

modul e (323) bpay “Qe ma@ﬁkd(nommmsyu%}Qp@rm%%mm&@o;Lércﬁan egLaines ed user
i dentification. g i str cconpl i shed via an operator

20i nterface Br°BVESGT Y ég‘l‘“&’%‘g@’ dfne ?ﬁch’ﬁ%ﬁym@?@"e Redidribtiesnraay be

i ndi vi dual owngenes, tlentification of a particular cartridge may be omitted. A range finding function
may include any conventional distance sensing and measuring technology. For example,

25 pulsed energy (e.g., audio, radio, or laser light) may be reflected by the target and distance
determined from a propagation delay from the transmitied pulse cutput signal to the received
reflected input signals. The target may be identified by processing eircuits 130 {e.g., using
camera andfor highting functions) or by the range finding function (c.g., a conventional laser

spot on the target),

30 Processing circuits may include conventional stored programt machines
mplemented with conventional circuits, firmware, and operating system software. For
example, processing circuits 130 may be implemented with a single microprocessor or

microcontroller. Processing circuits 130 perform metheds for conliguration management,
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(e.g., all nenbers of a police force are permtted to used | aunch devices
i ssued to any other nenber of the police force). If an attenpt to use

| aunch device 300 is made by an unregistered user (e.g., no user
identification is detected by the U D nodule (328) or a m smatch occurs),
| aunch devi ce 300 may advi se the operator and bl ock sonme or all functions
25(e.g., blockéa@pis primary functions but enable data conmuni cation via an
RF link or otherwise to authorities to report the | ocation and user
identification if any).. . fanct Yol function is an auxiliary
function for commnicargh et Ream P ‘ﬁ ﬁyéﬁWi%@é””?%ﬁsﬂﬁﬁﬁhﬁi%%Wan with
convent i onal REC&@E@S@H@HGMHMIdmmaxmangsms&ﬁnmmnmnm&@h wirel ess data
conmuni cati on in coope . 2] ussed.above. For 30
exanpl e, a conventlondf@%gg?%wééﬁﬁgﬁfgH%}%mgéﬁ }ﬁth§g}Hﬁ?vﬁgc”ﬁﬁérporated
into an auxi | i Hrayeorbidue sriesoByeckiof e suictdbtcelipomey innltérih agergiird wider y and

software. An Rk o inbl oPRE L83 28}aiORY (o ?&értnhﬁx@sta%n%&ﬂﬁm%x fLy, 4pnf or mat i on
bet ween the | aunch peV|ce an server or user t ernet .

101. 00183 eperations 5““%%(?3“‘1%&%‘”%‘35? B (WEREFpipnt [Uaiten deevitoe o800 My

i ncl ude brO&d@&&h@mbﬁufﬁﬁﬁ@ﬂ&ﬂﬁJHD@Dmﬂ@%ﬁ@g&UMQﬂmMD&L@mﬂﬁ%ﬁbﬂghHQ@ user
operation of a

identificatio t|o

control (e.g &mm Hy&gyggn%ﬁpggg “E?mgﬁ?éwynhi$’ﬁ@@FOPQ?FWﬂPé@@ range
priority), COWFW@P“G@maﬁmﬁUXthahWQWUﬂGMW®mpﬁﬂwgadqﬂ@ﬁ&ﬁﬂnﬁﬂk@%ﬁamdaser
si ght on/ @ f)anqgapd/uae RERWGR: RLALNS, £8: 96, mé?nﬁ)tr;b@o%gg\@igagpm%mtdeDl oyment

unit renmining capability). Data cormunication Yerve to
synchr oni ze t?%%méﬁﬁ“ﬁﬁﬁéofﬁmW§uﬁ%MU@@@WU@”%@@QVm@ﬁmacMESMQmmauuhomaty f or

time and dat &id(ﬂ@]{ﬁilg (@ uplaahh M\Jﬂ%a\dﬁ%l?!ut}%fc%myaﬂc&@sq}s%E) roclcsgﬁigctr@]H{'ﬁ devi ce,
arermtetactlca, ? uarters a(:e ul ar tel ephone networ a radi o based

authority (CP8** Per T R S T PPl ety P'i‘ HK opalyfus@ieyse ffagndnabl e
and/ or di sabldeviusen;af) saniye LOE WAL et iigwacdh iHew £ &iedBs 320, 326, and

Cooperat i ) r ssing circuits 130, and audio 1/0O
function §?6qﬁﬁgﬂ Qd%(jﬂgmL”ﬁdﬁ%ﬁﬁt@@W”ga@@@“%BVW%WhﬁﬁﬁmHWFh%BW§%nt|onal

rad|oteIephom@ﬁﬂm@mmm¢kr¢éfWHmawwﬁéﬁdﬂﬁﬁnmmrkommﬂﬁoﬁmncbuQmﬂbﬁ&x@cu radio

di spat ch, SeQU£%m%%h%%m%@ﬂﬂﬂﬂb%ﬁh&? pybllc cellular tel ephone, energency
communi cation network termnal of - 15 de, ad hoe network termi nal or node

anong | aunch devi ces, A@@Wﬁﬂﬁé?§me&ﬁdﬂhﬁb@“@ﬂnm¢@SM@éh$W@hmme;tﬂ@am&)
especi al |y i by p@sdg cickdidkcRPARHL !otd{mﬂ@%pg&'sl 5!*{@';3?&5&41(@8%} og%ilé mcﬂzdennas

used in cor dance mnlk% conventi onal ad hoc networ
An RE |irfk i He{Y BT CHIE™ ST &org Dl dolionirerpeitias gfstenineass E‘Lb'@or hel met

havi ng a m cbhapheneciands Or réfreatke postibinglor 0 Balvh ¥usRst flntcH.iHiéanquI the
m cr ophone aﬂg ion 316 to faC|I|tate hi gher

qual ity audi 0 ﬂmﬁb&)fmmm“mgﬁnH“ﬂﬁwﬂ§§%%%%@ﬁ GFEPFERTBHE AT P B s e
under st andabhenidigtlivaleloutiputhedicotr baumeindieviiaslc 0@ primary function or

auxifiary function to be performed (or adjustments for the intended function may be made);
25 (¢} advising the operator of enabled functions and functions available to be enabled as
directed by the operator; (d) advising the operator of disabled functions and functions to
disable as directed by the operator; and {c) performing a method for an operator interface lo
determine whether a operator specified function is requested te be performed,
A method [or cartridge selection, performed by processing circuits 130
30 according to various aspects of the present invention, may include in any practical order, one
or more of the following operations: (2} determining a description of all operational
cartridges; (b) determining an operator preference for a remote stun function capability (e.g.,
& range of effective distance, a selection of electrode type suitable to the clothing of the

target); (¢} advising the operator when the operator's preference cannot be met {e.g., operator
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A canera function is an auxiliary function for video notion picture
recordi ng. Video recording nay be associated with use of a primary
function, For exanple, a conventional video canera nmay he incorporated into
a canmera nodul e (328) with suitable 25port interface circuitry and

sof tware, Cboperatlon of a camera nodule (328), processing circuits 130 and
menory 320 or éﬁ%mnay facilitate the sane functions that woul d have been
avai l abl e from canmera 324 when rechargeabl e subassenbly 321 is inplenented

W t hout caner ;@e@x@‘?om Q@é‘éﬁu“e&hs@@& PRI ORBI BB kiARYs E@@W@fﬁcly\k il camera
nodul e (328), or_different field or angle of view and/or

di ff erent sencsf‘i”%”\/% ﬂcsq%)%m‘d“”“fh'l“ﬁ Srlefor aeraysrg "édg%'dla?aﬁofdi&‘tel“@h filtered).

A canera funcﬁtﬁﬂilpt.c(ll?o%pcn?oﬁﬁ) cﬂiﬁy:igél@mﬁeﬁca{i(ﬁ swm.,;m &R0 ol ek oftbrmidyomy (328)
to effect bro ntiopnal fornmat

ed video.in onv.
( e.g., OR tr ans ng {?Lﬁh i Jag nu‘li LmtI 13) acq ?[%%l%ﬁé!ééj qr V“%ﬁ‘gfﬁ“ﬁ%ﬁ é& g@ by
anot her | ahndhdfdewhcr:@‘w(@ Igzplﬁmqu ih pregravileew m‘gf)ringBF'ﬁ)aﬁlﬁlaﬁbxa)t& i@iciacthi cal
station may faCipkd Ll kb Gl WeAGen A0 : ) 183 @1 chive.
Broadcast or downl oad to aﬁpear( c# ive st aﬁ":%%me meﬁ?&“ H fp o Qcmsﬁ% or
mai nt ai ni ng rEEdPgeciyp mgden pifechwrdigance however only wmn ‘“mf.A()ugél&l@IfCe f:ajrndgesr ecorder

(or transmt ta&d’o)mm!&(fa@pmaﬂl,mg th@!oNg’Mﬁfe@M& JABRRCHS: z,c%f* whihg LQ&@SQQEP”M{Wem i on,
may omt deplo ment urg ﬁg éé and stimulus signal generator (330)
’l élll C'lﬁ }

5f unctions. EOTERARY 1By CPEFTLEn @6’6%‘&%‘?“0( @rf‘ THEASHE EEEE)  may
i ncl ude aldi coantidsaiscusied@eoeiecor d| ng and downl oad| ng (or transm tting)
capability. I'n anothep S! muss ng& Lon uou spaels of L m: H t ft
(transnitter) may incldde au '“‘ff%f (%Téj‘ ﬁFé’Eé ”ﬁd c?i“f‘ffl)f’f’g "30) ,
canera (324, 1'8’289*8[%3*&43 Pwkﬂl@@@@)g oticlof mork MatiorEGBEBIs, amdlinangendf i nder
functions as gﬂ)‘ug%céh@/%?&nhﬁﬁngé @bliaéofé)rjclkgﬂ;k! 4hd fgr%ﬁﬁﬁ (}?P{eéﬂ gg'l @tfl']}))%(zlclétrtgr y

function for |IIumnat|n an area €rat or
(e.g., a rrap“f”é"é‘&ﬂ*ﬁ@“’fﬂ*égﬁ*)”d COpRPED R BB 0 FIGs Ut tﬁ@weirtﬂha@a%tm

i ncor por ateduidi@uids ;brbglﬂbsl-ﬁ'}g oaulfska328) W th suitable port interface
circuitry and softvvar s directed by processing circuits 130 may

facilitate aimng the [%'lut%g’f%ﬁin%o AP A B S oW Ut RSt A ety

di sori ent i ngfditre ofeanigess awiat:trobirdl g Atwabd @@h &&m@fmﬂ dnghtaioSimRs ge Emmmlfltei ght |
5signal i ng, mera 324

on as a
or a CAITer A ﬁg.g[el%un 4}}2 g'mc.a[ weless, 2 wWarn s?lgc gy %s‘gfx s%glg‘wlmggd]fc?chﬂ%rtt? Efﬁ'g c( not
shown) i ncl u-d‘eﬂ!wtnaﬁgelirfaismﬂépcnbmn@tumnsyami 180 Icargexarzi f‘dmbn fd di@tissq@n

functiongg A [ARGE af ('o@%!m@%%ac@% Q&‘h&cnxgl \thl?%\!g‘&%§ ei crmq ;181‘{"; gi!\ %lilal Bfirs lcart ridge
(or the launch unit) to a particular target roces Feuits 130 may

provi de vi a POBISEEE carees e pritemt @if(}“ﬁl (ppairetoll G kagge! (?afr tmrldg;s?tirlcflt“dne
particul ar cafmdifddgancn®Bdan asoedBRE bfd@Gonic weapon system 100). A warn stage in

another implementation may provide the warn function and also provide a local stun function

having & current through tssue of the target. In & preferred implementation, the stimulus

[
L

signal generator is used to provide the wars function and is suitable for a warning arc and for
conducling a sfrike or & hold stage current through tissue of the target as a local stun function,
Stimsulus program 404 consists of 5 stages in sequence: a strike stage from
time T1 fo time T2, a rest stage from time T2 to time T3, a hold stage from time T3 to time
T4, another rest stage from time T4 1o time T3, and & hold stage from time TS o thne TS.
30 Sumulus program 404 may follow operation of a trigger control. The relative durations of
stages may be other than as shown and any may be extended in duration 406 as discussed
above,
An advise stage is shown following the stimulus program 404 10 illustrate an

ad hoc stape.
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by the user, identified in accordance with an application/tactical
operation, or identified according to a result of the range finding
function (e.g., recurs' tidy). If all cartridges are in one |ocation,
identification of a particular cartridge my be omtted. A range finding
function may include any conventional distance sensing and neasuring

t echnol ogy. Fotos®@anpl e, 25 pul sed energy (e.g., audio, radio, or |aser
light) may be reflected by the target and di stance deternm ned froma
propagation del ay frorp\,gi e }transarpt 1e Q } grg {)ut Si nal to the received
reflected input signal’s’ "8 PPAPTSPTRES Ba ‘“"t‘j‘ IR FEEChY B dcessi ng
circuits 130 {tléwg@,ranms&cn&gd!czammamammmarofltheg)msrrmgneflmnmtmhbms)of@nmubtys t he range
f I ndl ng f uncty ng]ﬂﬂg(lﬁﬂfgﬂﬂ} b@ds%@?’ﬁﬁtslapcn%lm IIILEQ§I€ fﬁpc?r{)nspne t;glﬂs Etaxglq% )?0'
30Processing circuit I nc e conventi o of 8 fam rachi ne

i npl enent ed vﬁ\ﬁ‘ﬁlﬂédﬁvéﬁtﬁ%ﬁéﬂ“ sehipFogEnsst20 fﬂcﬁﬂﬁq}vé’i‘@{\ a‘r@dfﬂe!ﬁeirﬁﬁyl HigHislyist em

sof t war e. Forw@;%@grmh @:,n mmem nggmnr@@nt@,zii%lab]ﬂaymb@?sl Bl aren f% rmW‘ t h a
S|ngle mcroprﬁH m cr.ocontr ol Processi n CII’CUItS form
f

met hods for co ast"i’}ﬁ?ﬁ‘%ﬁgg‘é%ﬁ(’(“ s W“@O‘i@B““éﬁ f%%ﬁ“@éﬁ%‘@”ﬁ% mary
functions andlof suapsiih &gy, LBnetidense oEAB kbidGRnEelped teicans ¢ QI 4 i mary

functions, stinulus ta\lmm mgﬁ,g n%':ﬁarwrp gig;gJZE@Q“%S“B&bi%é’g ‘éf’ nl cation. A

met hod for configuration or E¥cuits
accordi ng t o swarli Gus 4@@{0&1{%@& the firespinticd sanantr alyticaiyd raackiide i n any
practical ;;0r dgf. . r; ti49NSi (. @).deternmning a
functi onal degcr|Cgtlf%ﬂ&gggofg{éi?gtﬁlkggﬂ stntlﬁ%r[g@% ﬁ {ﬁggﬁgr@tbocrs 330; (b)
det er m ni ng &’T’ﬁﬁ%*t"r‘Uhél“Fﬁ@s%r“i“btfﬁGH’LUf"P@b’éfrtétOPbﬁ&W}éUWilbl&a‘r profipnet i ons
328; (c) det efcidRh RGied (}ffMﬂ@&t‘st@ﬁ\%h&d&%‘%}hl@@ﬁ'go'@iif@tenp]ﬂ\‘?ﬁc@& sQR3k 10 p‘jﬁﬂ# Qyment
units; (d) determ,ni ﬁ%l méfﬂ&? "ﬁi“ software for sup i ng operational " signal

generators, OpEF BT Y él?‘yt“fcdﬂg‘ts?“ﬁﬁé’ ’*"ﬁﬁg %ﬂd “dﬁ’é‘?hf‘f sehfEoRfepl oynent
units is aval(d @bhecAi0a mebraapng, @cd&‘iﬁ@dﬁ\ﬂfd&rd"ﬁﬁ@l&ﬂﬂlﬁﬁ} to mam)ry 320, 326,

menmory | qgt shown) of AerQﬁe§%lqnggat C&@Z; mJlbe sizfﬁumg?? Pé‘”fj zﬁ%gggpl oyment unit,

and buffered or avail ab ti-on "vi a (e) updating
software in progragemeroryscaeoess bl by th@%ameoc»;IMIumgfcmwnduhft!srgaﬁo as needed,;

(1) perform ] t I ctions of
| aunch devi ng] é(@)gm?‘;%r t‘%sé&odrf}éﬁbgz\fe@rg%%mg%g W @2%%0% |1@ﬁé/?“ﬁ\*‘ L)C%rtrsac %%{r} in any of

nmenori es 3202057 EoMER YN PORERBIRyMEE e dhibpitey peiv palirind/or canierelien msckifineni cat i ng

and/ or stori mgufaa@p@dnqe@ recﬂ@%@a&s‘eﬂu{@@d!ar'i‘ff&ro?@%dnﬁﬂﬁda@s@w R o@kdvc0f menory
320, 326, unit, and buffered or avail abl e data

communi cati oh“r?}i{’é{ “H‘é?%l 0?/‘@ Wy ‘8'c crence {o a“’“‘Cf“f"‘Alf HEV RGO RN N BPgi%abl e of
primary and/ ok (&uxbidsandard wiget mnﬁmas@eufgeo.mad\ DYreREOERESENY rRCUi ts 130

ding t t t 20i
o acti cal’or BTUGHE ELHGEE” or UHE PR B ) CUpar S PEras 0l UAker mini ng

avai | abl e batitmeriya wpiaccmde(y feeangrdylt bumanedge @ dobheplassid il Llnﬂéyl&fmihzerbﬁ own out
during an enghQled;prinmmry function); (b) determ ning environnental factors
(e.g., tenperature, presence of noisture, humdity) to determ ne whether
the envi Fdnnent is sud e lighof gEnsd 1By hfnfaﬂyﬁdfﬂiicnmtcwai;ﬁfﬂorwiﬁlarcsm‘aan! circuil

response driving a load. A resonant circuit driving a load may provide a waveform of the
lype known as an underdamped 462, of the type know as critically damped 464, or of the type
known as overdamped 466, Variations in appearance between these types are possible
depending on the resenant cireuit and the load. Fer the model of (he tissue of a standard

30 targel discussed above, the waveform provided by cireuits disclosed herein is typically
underdamped.

The wavefonn across RB may comprise a serics of portions that each appear

as underdamped, critically damped, and overdamped. The combination {c.g., shaped)

waveform may be provided by a first cirewit configuration (e.g., according 1o FIG, A with
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auxiliary function to be performed (or adjustnents for the intended
function may be mad 5(c) advising the operator of enabled functions and
functions available to be enabled as directed by the operator; (d) advising
t he operator of disabled functions and functions to disable as directed by
t he operator; and gc) performng a method for an operator interface to

det erm ne whet!Piif!é operator specified function is requested to be
performed. A nmethod for cartridge selection, perforned by processing
circuits 130 QQ%CSQ{.Q'C!Q%&)”QI Yéﬁt!b%%% (PR %Fe%ac u;hﬁxer:a?ét%fen}sumu I?Q{tlrl‘t(?(n may
include in any practica er, one or re of flons
(a) determi ni Mo deseslitsrieny w4 b Feparatticorgiracarit-ei @f@@émb ((bﬁl’ﬁ 8B

det er mi ni ng amnmra@mtwu P6:ef) 85 anG el A SR RIB LSSt AU fxt&k@%'réanm&%%t?' lity
(e.g., a range%ﬂf effective distance, .a selection of electrode t

ype
suitable to tRE &Y H‘Fﬁ{j‘ P et et fer fw)ﬁ“ﬁ'aﬂw%iﬂﬁ)@dwfeméﬁf@fiat*&% when t he
operator's ‘<preﬁfuer|rde:mf@umamn(§‘tume tineissué ef 1 t,arg@tpﬁzﬁ@ﬁ@ém&iﬁﬂ;gl@@{b@@(e@r efers |ong
effective di st,gngs effective

di stance capabi %gt’rcszs & :ccf)s ":5 i fﬂg{oﬁtﬁh i{d cnrrcrfgztag}%irﬁ!: a%&are?f ft}llbcram&,dé?déﬁddahal
cartri dges i n“aeemftda{iiw@t wﬂtmih@le@@fmrptmd@nmvemfto bqo(er:a:d;mnahau@a)rt ri dges, the

operator’'s pr @ltﬁ{d%&gsom@ﬂgdﬁn&& [‘Q&Qr(’ﬂﬁuﬁ&% dlipf(Pé t'h cm gr Gﬁ&qﬂ'gr ating wth a
depl oynent unit to activate apartlcula operal cartri A firing

5order pol i cy*HEFHEN PHIPERERPREFH PG M Vé@‘i’ﬁ!&»‘d OAqurfhnmgd @m@ieﬁw pol i cy

may be I‘e|i[)6d:>n,%x Ic&aﬁhhﬁmﬂabg&ﬂ%@mm:: rﬁs!alflchzﬁa@éﬁ]r%@rfs@-ﬁﬁru (fl?cfzﬁgﬁ:@ﬁﬁcﬁrcor to
resol ve anbig operator prefers nedium

{é §1| n exce]? nal Caﬁ ?

effective dis B Re (FEP BT SRS ‘%\?‘fﬂ“ G i st ance cartridges are
operational, therefordentilie, 4 engiieké egtal pdeupdt 8t 8110 f:cEas tsﬁdedgepuyyogclofbe
e SRS Ot PLELE IS8 T 0L AR RO, SR SPY el
A stimul us ngﬁahH’m@EEc"@iF di wepltige viamirguswaspecditage, of ciizhye). mnesemmu nvention

may i ncl uge aeo?tl‘bii Hha! pﬁfhﬁw @i@nﬂ@y&ﬂ& G Itp&)lmgt %ér‘a LS SY (T% fpgrams,

corrpl i ance S|cgnal gr oups, / or CO@ I ance si'g or exarrp e and for
clarity of prédu %&I‘P’BF’PL‘" E%jﬂgl“tﬂ%r“‘i ngf i‘*ﬂfzﬂ“&l@ “p?%@?‘alwém@?@gmdwwmonent

parts illust r;@&@d:ﬂdg&ﬁé&a u&@mtnhﬁsghkgmbh delibe. J’arﬂdﬂ\@y‘ﬂi@lwr%ﬁ&m &gxlpmdkys
programs 402, .404 are il| mul us program 402

consists of & &MArHY &gy %f}i”‘ﬁ’n‘[“u%Cif?bﬁ%ﬁ%&@?g‘hﬁ/wf"@f*? v EhEratYon et a
warn control -::mApMﬂfern@maggtut nffehe b Htp.h'ﬁli]f&nﬁigétktﬂﬂnﬂgeﬁthﬁﬁﬁop&tzﬂioﬁbﬂtﬁ’te a
mul us si gnal

;2:}2?;,{ gl‘ﬁ)fz)rilmgtaﬁl ACY{CG thwu%l cﬁscem{egéugd/cir Aty “%{315}%3“ng béi“éé‘fblf%ﬁ} tg %;é{ﬁal syst em
100 for the watr:rﬁ:ref wﬂiﬁcttw t@ngcfasmohfszw@@edmuams abeverrsa Lam;ziﬁacm,mgnm gape a need

for additi On%lh VRS 5%9}%}'&9&1{9 'bE ﬁ‘ﬂgrﬁtfcji%r m Yé(?xﬂ ﬁtl{b?&% f'is,rpen?conh)h%%ca r get (e 9.

i er| ement ati on cannot rovi de a current roug t1ssue o
war ni ng f unctiee srorism Vil s @ﬂéﬂiﬁ@tﬂcclqtﬁ@éﬁ‘é@ orplimcoper! frage 468, séhdet roni ¢

weapon syst ey; %Qg}lmqQQO"@HQU@&?@Q@O%MH@Q@HQ?[Jc ﬂu%lzs@x@@gsﬁwﬁ@@bmx provide the
war n funCtl on and al so rovid ocal stun function havi ng a‘current

t hrough t3°ssG@*gh I?H%“"f‘e‘frbé‘écf"cal”r?”h preferred i npl ementation, the stinulus
25si gnal generator i scus@dnck Gigiianiyde ififiRa WAk if wist, IIQBe@H@ch Rgietdtiabl e for

a warning ar ?{m Tr gtef&snj compliance signals 446 may be delivered 1o the same targel. In another
example, & series of compliance signals may be delivered to multipke targers simultaneousiy.
In still another example, a series of compliance signals may Ee delivered 1o several targets
30 where each target receives a next compliance signal of the series. For instance, the
compliance signal (e.p., one pulse per target) received by each targel may have a pulse
repetition rate, cansequently the pulse repetition rate of the series may be a muhiple of the

pulse repetition rate received by each target,
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conducting a strike or a hold stage current through tissue of the target as
a local stun function. Stimul us program 404 consists of 5
stages in sequence: a strike stage fromtinme Tl to time 12, a rest stage
fromtime T2 to time T3, a hold stage fromtine 13to tinme 14, another rest
stage fromtine 14to tine 15, and a hold stage fromtine T5 to tine T6.

30ri m programgusimay foll ow operation ola trigger control. The relative
durations of stages may be other than as shown and any may be extended in
duration 406 as discus a [ wn foll.owing the

stinul us progr am 404 tr"gmle ('PQJ s%mtufb\s taﬁorg&g ;ﬁbgmgfffibémccsziibglcnﬁwfgdi&

A stimulus pr@gﬁén&@on@mw@@gmaﬁym$wwmabk®m@eqmenmbdoma@uwmmbusmsubprograns.
According to (Yr"%‘:ro'[cpd#%w%@%%%g%pg Em‘wh%} 951§§1¢Qz§)gr @\(ﬂ%&'cpﬂe? jide 49% ref%{t Qtfio

stinmul us subprograns may fi'ned ronic
weapon systeﬁP%@@*”F@hﬁgﬁaﬁwF@%HWMﬁ%wWdé¢m§Wﬂmm%ﬁ@M%wbﬁﬂ6gwaﬁwﬂﬁz0

i ncl udes V@\RN'ISM@IQJ leaama%&, an%]_ﬁll&g-;:altf§u§b‘hprl%!i@mzﬁ%ﬁm;ugrﬁlﬁlﬁﬁl gi) subpr ogram
426, HOLD ram 430 subprogran1432

ADVI SE] subpr‘g TR "%40%’@%’&”)&&5\?11%@ “étfb%‘r wwm%% <ﬁ>r§aew“§w‘m ogram (e.g.,
422) |ncIudesm@mammmqmnwaﬂa@ﬁmhﬂamaa:ﬁngn&hwgmawasm(ﬁmgtmxﬂé@% s

A conpliance Z ura gnpl i ance
signal s (e.g p%f%%g cag:EQ%Qm(e (e, P oémrd\l/% I ers lmm u%r: ﬁlgz& chrz&ﬁaﬁ arléﬁ i denti cal
and regularIfﬁ%@@é@&*&%ééwhwLan@@huen@gmuﬂ to) tegrintrive soophis@ndes si gnal

group (e. &, p%%im ﬁé@l:ft@ﬂbp@&:aﬁ!‘]?{(ﬁ%!%&§1§91 You h’{iﬁ!@%hlk&ﬁl%&ﬂ%lﬂk& I n other

i npl enent ations, a conpliance signal group ncl ude a variety of
di f ferent coﬁﬁPW%ﬁ6@”§F@H@P§“G@”g&“mwh?ﬁ@hé%%mﬁUﬁﬁ@§@§“§Hﬁﬁma®w@@ primrily

cause pain angd.Omedry dRELARE]! 1112911{25 NcREH QL ﬁELW'stnk{g BKehetAl s s &fhand a
variety of SS par at i ons k g gﬁrea5|ng decreasing i ncreasing and
decr easi ng, PandSHyY PSRk Stge %@mEW&Hﬁwn%%dﬁ“Wm@6§)“ﬁﬁ@“ﬁé“@ fficient to

ionize air imm@MHmmﬁﬁmM$ntW@aﬁmmﬂgapuomauﬁﬁmﬂﬁmndkﬁm@QQMQﬁﬂobﬁn&mﬁ target,

and/ or i nger e, of one or nore of its skeletal
muscl es. fss%xg éé’\‘crta@r{ qgcr?czﬂgz%t!m e(fsumu}usspr%?rrﬁ and/ or contraction of a

skel et al nuscle t he duwﬁpﬁghhwhfmhwgpaﬁmnahulwuwemmmnammﬂﬁhmmm@mﬁef|ne a
period of tiggirefalredut Pre8a ng'er}lﬁJcrlfﬁ@IihM@tﬁq Sfté'rfancapatrd@ seaplianee signal.

An effective 20duration nmay be define to'a waverormof a
conpl i ance siﬁH&P“Wﬁ?ﬂﬁ%me&%Pmﬁfmbﬁeva§§Wemvwd@M@#@mﬁ8$dvaMget A

standard tar g@ﬁaﬁ%}{mh@rV&s)&’éﬁ(;@gQ@v@a%sﬁ&%%ﬂ 8L hGRuRl(c A RAPH ation of typical
targets. éhe i nvent ors,_have found that a resistance (RB) of about 400 ohns

is a sui bl & HYTET B QI SN Hotamidieger by cyEser Aaaltbe Wif8 not under
t he |nfluencammﬁmnaﬂC@Emﬁ@Jﬁﬁm&h@ﬂh@ﬂﬁh@ﬁﬂM@Dthhaﬂﬁﬁgﬁmgmaﬁmﬂ&y%have a
wavef or m C0n§l c%ﬁeedn}me\mf F‘escc rc{:oexiss%ssc?&rl]dt(ad m{h opc%’tﬂmn of the launch device. A prompt may
be an abbreviated suggestion of a full request for information set forth on a written
instruction sheet used by the operator 1o accomplish preparing a ‘use of force’ report. When
25 the prompt is a complete reguest for information, no writien instruction sheet need be used,
An operator interface shmilar in some respects to a conventional stenographer’s memo
recorder may be inplemenied to allow reviewing and editing of voice responses,
Compmunication of the voice responses or symbolic voice responses may be buflered as
discussed above. Storing and/or communication may include associating an identification of
30 the operator with the information being stored or communicated.
A method of data communication performed by processing circutts 130
according lo various aspects of the present invention, may include in any practical crder, onz
or more of the following operations: (a) determining an identification of the operator of the

Jaunch device; (b} determining an identification of the faunch device; (¢) delermining a
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response driving a load. A resonant circuit driving a |load may provide a
waveform of the type known as an underdanped 462, of the type know as
critically danped 464, or of the type known as overdanped 466. Variations
i n appearance between these types are possi bl e depending on the resonant
circuit and the | oad. For the nodel of the tissue of a standard 30t arget
di scussed abovegoitthe wavef orm provided by circuits disclosed herein is
typi cal Iy underdanped. The wavef orm across RB nmay conprise a

series of portions, that c ear under da Pt caII danped, and
over danped. TRETEB MBI RECT Z E‘f‘g gcmsﬁi%gayn%g\?ﬁ%%gﬁ aiapp g\h ded by a
first circuitcoonhicgimatel i ie fgm thasoondicrgntiak FrteGiiesShe infobiatiod, (. 00183

swi tch SI, VA Erl.&ﬁ@éji)mﬁtﬂ{uoﬁE&@p&;brﬂ%ﬁt%ﬁ&%hg @){ glﬁqrpl’na Lc{‘?-m |c%tlzei;1% 1% 8%62&&@ Fnductl ng

astlrrulus current ti'ssu Tcuit
conf i gur at i oni“guifigition atdbfblﬁ‘d\%@‘tce AR ‘(ﬁipn\%al\)\wmw:mmhte(&hﬂ@v@ ict osied) for

mai nt ai ni ng, §:ReniShk MLMSHGLET SRt ht’fllﬁQW’fO JhESRULES. amsgaﬂ(l%m@%q l'oad in
the first confi uratlon may differ fromthe source i ance and load in

the 5second cOATTUYGH SR 6‘?1“]‘ et i’l‘@r"“?tbﬁé“f’ i“S@ﬂ@“%‘P”t‘HéaE%ﬁ* gert faypresent a
changi ng | oadiirkecgics! D dffiecank Wieshish! a.dmcce&)dnsaﬁy arf unetdomyak ctiBReLMr rent,
char ge, and/ormc% mmﬂqaﬂ:nk cgdgtr oduced tb(y, t_.l} dEi‘n(ent }%gnse uentl t he
wavef or m nay 'appea ARV LB AT oy bpavhp B8t # ey Idbsal ly
danped, or ovretrhelfawper@brghfmhagcrtBﬁe:\mpemaetnh@mm&chhr@@sbifusﬂ&tsmmmﬂ12igfwnat| on and
appear to;be jyndesrdampgd, critically danped, or overdanped during the
10second configuration. Configuration may change in response to any

swi t chi ng techni que (& iginch dpyaplec@ais o seivkcondtct 8e pewnt chesin di scussed

her ei n. inciudes opes@PIHAbIL Yora @ 6Pl RNGEY %kaﬂﬂ@luseﬂﬁ Qﬁ%péﬁmg fop 442)
acconpl i shes the c};q%gose 0 advi s

Conpl i ance siGHHl ogn 1y %é%‘a}fé‘)’/‘c‘b%mtogf I|(f§f’<€@dléﬁm‘lhﬁf%tﬁ§f B4 T@d‘)@ 502,
quantity, ratse}:tyedsmrammmgjgiecdnfmiensgrs Wylat€ t¥nfir8INHog, d{a&hﬂbagefbrc%: cEhar 91@)

Co , 440 f |
St AL C Sl i T s T R R G A R
General |y, a chrisidecsiSht, épé &2Ciompleil amciee Bingfrad 510nd Wl&?l@cgteeﬁlﬂ,ed’re&iﬁ@fagy

expendi ture fdsﬂ@;ﬁiﬁ?»iﬂﬁé@%a dev b%ﬁ?m Al Sl hE\t{ﬁl(‘%f}?,I elﬁgtﬁﬂﬁﬂm

conpl i ance signal na ave suit aracter| st ng a target.
A rel ativel y%’P'"b“'\/(ié'r‘m‘ll‘ﬂft““éﬂﬁiﬁf t"yd%ﬁﬁra@méﬁ(‘yiﬂgﬁ&bmmy afbfeﬂ CE & |6@3 @ﬁfﬁ 6.0 advi se

the target te gomkytdt hes apernstRinfi \t.ztﬂz%ulzlm AHER A8V H&ecar?rnir pugh
di sconf or ?d/or Fu n as opposed to being sufficient to si cant | |y

interfere RUSPHEDD a?‘@é‘t““’s‘f ﬂFé‘é‘“b\‘“‘ fofier clorEpdet a1¢ thppyel e, Stwewow%r e

conpl i ance sufgnalmegﬂmu@& \chre Qabﬁldcmddit@ x&ﬂ*ﬁ%@c@l’ AMhdBYwibEouk dRRkL:Gal. Oor My
forma serles of |at|on|n

] p r
conpl i ance sF‘gngnéhﬁ%éammﬂ “1'“’5 E‘fe 1@?%‘3 g@%ﬁé@ M{ioszgg SRR ELBHr ogr ans
420, and sti pwhusopricgramsicdsbdOs meypibe ot esponsiy esjicoiesdrnmak edahak t ery

device 500 as shown. Terminals 535 and 536 of Jaunch device 500 are symmetrically located

3
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with respect to cartridge 526, and support arcs for cartridge 526, Terminals for cartridges
322 and 524 are located symmetrically for analogous functions.

Safety contrel 504, according to various aspects of the present invention, may
be implemented as a 1wo position rotary lever on each side of body 501, By locating a small
magnel inside each fever, and locating reed relays inside body 501 af the extremes of the
30 rotary motion of each lever, detection of the positton of the lever may be accomplished
withoul compramising a hermetic seal of body 501. In another implementation, levers on
each side arc mechanicaily coupled together to move as  unit, and the magnetic compoenents

are omitied with respect (o one of the fevers,

30



25capacity to conserve battery capacity. Conpliance signals may be
interleaved and in series. For exanple, higher and | ower intensity
conpli-ance signals 446 may be delivered to the same target. |n another
exanple, a series of conpliance signals may be delivered to nmultiple
targets sinultaneously. In still another exanple, a series of conpliance
signal s may b&'#esi vered to several targets 30where each target receives a
next conpliance signal of the series. For instance, the conpliance signal
(e.g., one pulse per tar received b gach tar have

repetition rate, consé%ﬁ%ﬁ?%?j?lmmaqeg%x?eﬁéfft"“ “?éPBXSFnﬁH@aggPFeS nay
be a nultlpleméﬁlﬁhQWpuwgé Mepemnkl@ﬁcwaﬂ@nmﬁwﬁm¢@dnbynq&whn&arget

101. 00183 cembination of AnlRLL Q}fjht %@ctgs$dzlwl(§ﬁ§) Jf}glllle !zrgi ¢ I‘Qfeir;,ltcg E'Fr‘%r by
processing CIFCUItS 130 according to various asp e@ of "t he present

i nvention, may PnErdiEnenthanrer et Treed festigemay ’Giﬂféa%fr‘ fﬁfﬂﬁ’é@&#ctfme fol | owi ng
oper ati ons; ((ﬂétmfd@tp&lrdﬂ‘ln@é &9?1&5 &l'd'is\édislit%% 19@%15:{}@ lcQﬁﬁtrr@tSW e iﬁr& pBsifidght to
specify tailo term ning description of

ri u 0
al | operatloﬁgﬁq%ééé W“dﬂz§6‘¥@)%a§i gW?ﬁWﬁﬁﬁéﬁm FhﬁSP“p?@ﬁ@ﬁ@Hée for a
| ocal stun fuﬂb@mamgqaﬂhbmkuin>@mywdeuﬁﬁ@n@bngwaangaﬁﬁaa@nmﬁﬁeference for

a renote stu eIer ning rational capa y of the
| aunch devi ng &%??pgd{] '%fmn IQ%lﬁ onubérp% egare wgunnfﬁmngggcrméfe I;s.r(éao Ifﬂ ference

cannot be neﬂmﬁ@ugdOrmﬁﬁﬁﬁﬁewmpﬁ@ﬁﬁwswsﬂwnumuspgme&menwﬁhmmmgpemwhjonal
cartridgercapabidikddé 83+Qr greater than | aunch devi ce capacity); (9)
determning a tailored stinulus program a stinulus subprogram a
conpl i ance si gnal grodﬁﬁﬁéVWH@SQ%EFBFW%é%ﬁﬂPWﬁﬁ%%w§f@ﬁ@k@““ﬁﬁ Qo my

conpl i ance Slhglﬂﬁi en@hQ8I s "ha\i|p§@no\ﬁ@x5i!u9%$c?|pﬂ5§@§h Ll 88 \thli%ﬁ?k@i%ﬂ@e signal s
(e.g., linearly d a5|n al terQatlng hi gh and | ow

cre
intensity, toq%Q Wi t%ﬁﬁgﬁ?@hQNT§a%W6EfP %Ym‘ SHIBHY HgohrdF BFYEkmuni cat i ng
a descri pti opowbn ¢theeetaiohion ¢ asimmhdzdasnpg@gfoamtmm:oasszo:@tcawapnuws by

e Lt or Pt 020 2k A8 OBELAN P ATA M G OOk S QudtPt ! MU U5 155} 0l

generator to acconplish a tailored stinu A net hod
of data recoﬁﬁmﬁ@mﬁegﬁbmmﬁéQUVOBEQEéHsanp@ﬂvmmu%sﬂﬂ@@ﬂg@dgmdmmg to various

aspects of thgqRrsesRRL ulYRRE bR elc BN AGlHEG Y. RRY sRTAGLE Cal order, one
or nore of the fo Ilomnng operations: (a) outputting to an operat or an

audi bl e pronpt for inf'or Pyt iSotreRes Bparws swect{d ) herssei vivaigoa voi ce

response by hﬁeuﬁmﬁka&Q&Mm6¢Qo§£@6$ﬂﬁn@kmﬁﬂﬁﬂ&nPQQE1ﬂﬁg%h§tNQh&@m£eSp0nse
to, the vqice respaonse; and

(d) deter n nb corr (c)
Storing o CBMRINPELRFG 1 NAOEHRon ! A G-aCoraiin geri s ausr i f or
so-cal | ed quBaC&fmpﬁsﬂfedIe:th{ruemmcﬁma8§@)&hﬂ£ﬂ16dca%ﬂbhd30ﬂ&r @ﬁ}hr@tﬁbnﬁﬁy &hekaunch
device. A pr Q{KHI;I SH?XN\ S, @1, ¢ ?Ep,{{?}. c}IrQ‘:.taerqz a%altllg%fzen Mot engz{y cl?gté%i sBi)gcht q\geSt for

information set fort on a Wi thﬂS oper at or
to acconpl i sbpnpiﬁﬁepraqrspmge Aty pe t@ﬁ; ﬁtjrw;@'t the epopltaniVramses the button to refease

the control,

25 Operator preference control 310 according o various aspects of the present
invention, may be implemented as a (wo position spring return button having a magnet in-the
movable portion and a reed relay within body 501, so that detection of the position of the
button may be accomplished without compromising a hermetic seal of body SO01. An
operator presses the button into body 501 ta set the centrol and refeases the button (o release

30 the control,

Menu control 512 may be implemented in & manner analogous to operatar
preference control 510,
A cartridge eject contral 514 (e.g., a release button) mechanically disengages a

cartridge retention tateh for all cartridges in front face 320, An operator may choose to
31



25the pronpt is a conplete request for information, no witten instruction
sheet need be used. An operator interface simlar in sonme respects to a
conventi onal stenographer's nmeno recorder may be inplenented to all ow
review ng and editing of voice responses. Conmunication of the voice
responses or synbolic voice responses nmay be buffered as di scussed above.
St ori ng and/ of?'&ofmuni cati on may i nclude associating an identification of
30the operator with the information being stored or comuni cated.

A met hod of d [ rocessing circuits_ 130
according to %@?V&ﬁW‘ gg @E%%E&IPE% W*”EWOEHF?%%QmWﬁVm?ﬁ@Fﬁ@% in any
practi cal ord@m-ﬂeh@sbmme¥GMGﬂitﬁétﬁ@hﬁ@ﬂﬁmQEQQEMinons (a) determining
an identification of qggmqﬂgg@yggng ﬂ§$ﬂggggnﬁg%y%%gh“gfﬁid rnlnlng an

identification of t he | aunch devi ce ‘%% physi cal
| ocation of t¥He EQU%@H“@@MW@@““WHW'ﬂ%ﬁé@ﬁﬂﬁ@ﬂ@xwhem%@gd&ﬁ&WWmh¥§ﬂava|Iable

for comuni cakkORi sifighe § RGRL thd'hga!fa:&ﬁ’('i:fhngxhﬂmg@wmr@@tdn@:’?ccllﬂym%ﬁ?c request for
i.nf ormati on conpri sin | east one (or all) of

i nformation;
the identifi Cgﬁf%ﬁmbﬁ]&ﬂﬁ'g%gg EEOFCtRE: ‘i“&éﬁt!’i“f‘ C@%an’ BFFT BFect Hemipaoinch
devi ce, and t:’héaq@l}‘wm mm;lz:agag}m@ fiatuoh e, Baungke: dexst tRinianNsh €18)54¢ ma
¥
Stransm tti ng:(}é Ie{lC W QI"{@ f"r?(lnl qpnc?ﬁn (8scussecpao§‘(fg(}ﬁraet er]rep ne Whet her a link is

avai l abl e for conunm ca [Fauhic FOBRUEEE R conj unct i on
with a cradlém@h%@d@Womﬁwﬁmhabemwﬁ%gﬁnwﬁwdaé&Mhmhnmheymﬂwdhewwmt&@mpt|cal

1 /0 of a di spla¥r3dduicBus., 304 may be extended to provide a wireless |ink
for data connunlcatlon with a cradle (not shown) that al so provides
rechargi ng energy f or 1B4rC8? jrs3azoviiftegeineeneiviag tleaehar ybatibrusebassenbl y

321 from 10l azumh halemifee 53;&91 hoPsah@HNE Bncd @Y e GEnta RR GRY AERE At f}é@rﬂbgus aspects
of the presen hhnventIOQ % es O erator controls located for
conveni ent ahl (ﬁfﬁF?V$lmG§@” y“?ﬁé’8%é%§%&ﬁ““¢@F”@%hnple a handgun type

| aunch devi ce 500 of $¢ﬁ&ﬁ§ﬂ25mﬂﬁda&inﬁahmdeSn&@dymﬁﬁl{;@aﬂéhﬁm502 safety

oref erence. coner AR EAEIALANRuR M Gb% GO0 N BT OB B0l 514,
| aser target”%Wﬁéﬁﬁ%@b@wﬂ@mﬁiwakphmkﬁbmmVnmwmm@m$MN@gesm5@@md524 526

i nstal | ed i nteQisdyheisfik.ofb f. ! fy J rgeabl e
subassenbl y 533)|ng¥§ Ieéi?ﬁfééggggt %ﬁgﬁgQQQE%gp yﬁ?gmaﬁxeg%é&mg nodul e

bay 540 haV|ﬁﬁ“%ﬁFF§“ﬁ8?“Wﬁ§f§ﬁﬁbﬁﬁéﬁmﬁﬁﬂﬁﬁﬁules (a lighting nodul e 542

shown), and a di spl ay ﬁQZ}pﬁcﬁJc@ay @cerdhm}ﬂr;@w cé:emﬁ)@&té!xﬂ(ggonﬁ%c%n pp24, and 526
each cartridge, nsequently, the

are s hOWQD faglcq mﬁo Jr Ontteco‘:ver
ci rcul ar “del I'VEPY" tG0EE° 61 E[EULY B E@mﬁﬁﬁt?ﬁﬁtﬁﬁfP“WWFéd%WbP@§mare
visible. If aﬁhﬂmhmeemaaﬂmmugge@mm&manﬁpampmn&ﬁmm@ﬁnﬁ@@m%@ﬂh@mﬁmpﬁﬁr as
shown wi th 0&%0{ 'a,\,lfngnrr?n oty mr{a%g_ed surfaces 604 above display 602. A microphone {nct shown)
may be Jocated in front face 520 sensitive along an axis directed toward the targel,
A speaker may provide audio prompts lo an operator, to tactical assistants to
25 the operator, or to a target (e.g., warning or public address). Surfaces 604 or 606 may include
one ar more speakers (not shown) {(e.g., synunetrically with respect to u center of body 501,
A first or one or more additional speakers may be located o the rear of module bay 540, on
the sides of body 501 or on the under side of body 507 below the stimulaie control 508, A
conventional omnidirectional audio radiator may be used {n any of the above locations for
30 audio directed to the operator, to the target, or both, |
A deployment unit control provides circuits that interact with digital controls
from processing circuits 130 and eircuits that interact with one or more deployment units
having indicators and cartridges, An interfuce between processing and deployment unit

control functions may include a charge control signal, & stimulus control signal, and a launch
32



extending front each oval wre store. Each cartridge 522, 524, and 526 has
two termnals (not shown), one for each wire store, to support an arc with
two respective termnals of |aunch device 500 as shown. Term nals 535 and
536 of launch device 500 are symmetrically |located 25with respect to
cartridge 526, and support arcs for cartridge 526. Termnals for cartridges
522 and 524 at@ttieicated symmetrically for anal ogous functions.

Saf ety control 504, according to various aspects of the present invention,
may be inpleng ) n rota ver. on each side of body 501.
By |ocating as’é'm?dror cr‘rﬁi}iﬁi&\t,k? "ﬁg&&%dg’%ﬁo t‘@{/%‘f‘l?‘?gﬁéf"‘l‘ B CUETHg' 3r‘@ derel ays

i nsi de body 5®flsnatxluzdmetuéxmzemssimfumh)e},g,@ﬁlnmtoaﬁg/mfmtmm|@a‘lucm@ch Iever
detection of the;nasitiQ X L eyer. e

conproni sing A eirrr(?s |£>c} gceig{ngtcpﬁlb gr‘{), @6}%%%%5%3%2 Orlw'"fe Tl “éﬁr %r | evers
on each side %@ &fipuatiarfcealidge doeppedl @germﬁetrwbremneme? @é‘*@),urshmwiwand t he
magnetic CQWD@:B}Q@&&H@}G@E@W!)EEQﬂu%’?sbﬁwdaﬁﬁﬂeﬁb) t}&g&ﬂ%g RfvaliflB al RUEL Bhe

101. 00183 r di to var of the present

i nvention, a Wre\?‘ér’”‘h‘é&?“udﬁ%%é’r’i’f"%i“i‘t“"’ﬁﬂ B‘Ot(’hfén’s !nie‘d Eémlrd@ﬂ chaigpfuongicanpl e,

t hree positi ong, sofre fuevies 7E0Hhschaye mmbemnz&malembr [¢: 3 é!ﬁr(!ct@&mfs wnctions for
the safety contr ? 04() and. the opera refer nce ntro 10). For

i nstance, the Oparatar grpe%”d“é‘ﬁ”“??uﬁ‘é 'F‘B Vi Eﬁ”&sé O?f Wi Ence
(effective 5dP§Wmh(§@‘)UObHéf Brience’ Gfpravive q@yﬁe?ﬁms:tms;&eﬂ:maﬁ hnm.‘a&fnéﬁtﬁvm:e to
control 54. 0GRk LE RASHE i @Héhr;gcyhmm@ﬁzfqg&!fgrnm%i RRifhaOn: (2)
safety off and range preference is fd range

pref erence i By 5Gﬁnfqoerlﬂ%;@omn‘ﬁwbéb*omlrStseﬁdie;rnqré@dsﬁrerwa{iahofwf erent

preference ( 67ngzesm1§-u§,¢ultm|0 Hﬁl}f tedileQd; %rﬂg(f@;ﬁ?fsﬁfs?&?igag%Eé%ghi%é;tgmoﬁ@huﬂp
dif

pref erence, j ? i 9 He gre erence %
function sepafdtE* FEBMANECSP) i drkee frREr|Bh sloroectips %‘@u%“é‘é’dd‘é 6‘\&%)
Trigger cont foki&0Bs. f&@@@iz@lchgutﬁ OB(M&d’eE\@U&cr&BdRBQ:&&wf&fnatz@ﬁn@ﬁrﬁr&%&@iindg@venti on,
may be inpl e"&ﬂ&ﬁ%% 2 two position rotary |lever pivoted an an axis within
body 501 and equ priedzvvrth a spring return to imtate the feel of a
conventional pistol. #kbarpdvabbieapordtigonvagbustapicggef threpntenichveb®®, may i ncl ude
a magnet for  agtivatlonwef dy t

det ection of tt heéb\rg}o Sel )ﬂ{&gn 'lr*r?‘ptro@ﬁg e'i:&%{?% aM"L%cELé’lm?a, *Q i\ﬁ‘\éi?%ﬂ'!éhﬂ% 91{1%1919

conpr oni si ng PHCHEPHETTIBOE S¥deeda thrordyre18 O \’OArﬁtde@bfét\m‘f tsdaeezescitdg trigger

| ever into h@ﬁﬁﬂrrﬁm?@zgcﬂdﬂgcgrﬁkn&zhﬁay Rt Qher@nd p{ri?dsﬁ@%%% ey biE ft@bgf%[ llever to

rel ease the con . i mul us_control according to various
aspect s of t Fr@etﬁ‘r“%ﬁ‘?@nf“ HOEHYS Rt a‘ﬁ%ﬁi}“‘be TRISIPEHBRE B A BB position
spring retur nwdmgmcﬁammiga\glorhgq;faacmgzneib)r ghockBRg mﬁbﬂr@es&@{@@fa&ﬂu@ﬂc@nd a reed

relay withi ncotx)rg%anSo?&]’c bsﬁter‘, 'mgl Eietectef,%%r%}dlrt}%rrrls oc%rhe a{ore Pnchou ! 8 Rrg,?r]:g ;r[n pe%potr)rget ton may

to a charge command meaning of the charge contro! signal may be accomplished for one or

war n

for a set of compliance signals. In one implementation, charge function 702 receives batlery
25 power signal 722 and charge confrol signal 724 and provides energy 1o store function 704.
Charge control signal 724 may include one or more digital and/or analog sigrals for
conveying specifications to charge function 702.
A store function, according 1o various aspects of the present inventien,
receives energy to be stored from a charge function and accumaulates received energy for
30 discharging. Storage may be accomplished wilh induclive or capacitive components, For
example, store function 704 includes one or more capacitors collectively referred to as &
capacilance.
A discharge function, according to various aspects of the present tnvention,

receives encrgy fTom a store function and provides, in response 1o a stimutus control signal,



be acconplished w thout conprom sing a hernetic seal of body 501.
Qperationally, stimulus control 508 may seemto the operator as a normally
open nonentary contact switch. An operator presses the button into body 501
to set the control and rel eases the button to rel ease the control,
25Qperator preference control 510 according to various aspects of the
present inventitéfis: may be i nplenented as a two position spring return
button having a nagnet in the novabl e portion and a reed relay within body
501, so that ggtect 0sSi t,i qn of t ? ;tton may _be acconpli shed

Wi t hout conprdﬁfgfﬁmcﬁmﬁgn%ﬁﬁP Sga4pp 3@”6%59 ggoca! HméﬁﬁPﬁFﬁﬁ“ﬁW§Sses t he
button into badyﬁﬁﬁﬁnt@cseupﬁhemopmmﬂeﬁm@nﬁmtﬁheaggsnwheﬂMMmiﬁbgmhﬁelease

30t he control gtimuolus subp 1‘ Tam, 4 N)ﬁ H:tﬂ%é)g ap%fmp ci Ta (‘.()lefb’\%c{: s%dl aq.%ptm sgdllf n a manner
anal ogous to operato refere ce co 510. i3 rldge ej ect

control 514 (@“@“m@a”ﬁ@ﬁeé§@mbuﬁF©ﬂ§ﬁﬁ@@h@nmeamlymdhgeﬁga@eslammamt¢|dge
retention §atghaf g?éu Bl GANERd 9983 m'ap bd JQP\QI) od BER d%%gw e'?irhcgtgierg%tq%niiwy

choose to 101.001 renove cartridge g cart g ecause it was
spent) or rep?ﬁﬁ@*%ﬁﬂ ﬁé@%aﬁpb§WF?‘ﬁ§%§m‘é @?wwﬁ@ﬁwa& BéHHWﬂOVahgé

cartridge 524L¢1Wct1ifhcaoﬂs€mng70ﬁ edme,y@(&rvhw @PBYucation settings. by fnLd‘J@d’%@‘E &ji phs yum nation
may be provided p i.ll um nation 5 fl ood

light). For %k%ﬁlnn“$%Mﬂammﬁf3WWHﬁtf@ﬁqupw“ﬂﬁﬁvVFV%ﬁ ﬁ“ﬁQ?FP8U1ar t ar get
5(e. g, for sisghificagpnaidsauniohsont@deiznd 26 © dotidig dtrcdm N6 shbtiargt eorathher | aw

enf orcenent - alfihiGek Suy ADMAL. RIOY] 8N GARLEXL o efls %%}QJ%QQJLH%{IQR% may be

provided by |aser target illum nato an" au i ng
function 328105&@“£Eﬁ§€ﬂ“€%?d@€mvﬂF%ﬁwﬁhhv%ﬁnﬁmﬁﬂ”Eﬁwwnﬂymnmeﬁmwat@ with a

range findi ngldflflﬂ%(i&d@[ﬁﬂdhl&@*&ﬁ@@lgs @QWE& mlEQl(e (BYRYPY t@tﬂrg@ﬂ%r %&pﬁ]@;gl e nodul ated
illum nation may be rOVI gé | aser 6 for reception by a photo detector

of an 10auxi IYi¢4 }9', D mfgczf(:ﬁxxﬁ e Buggt's comrol of s SLCiCmHhWHIF%IS 859¢has a cavi ty
for accept|ngmamha&h@mg@ahbEmﬁuhﬁ&&&nbhwg532mMpMaﬁﬂofﬂ%@ timesibatsbem face

530 of t h ne | rechar gea asse

i nel udeshl’g Cgﬁogzlg &s i() ia{mr s?]wn(r@ :}fﬂ:e uﬁzboga% tgaéa asgf()ﬂas \tfg*w ﬁ'feﬁ%e i gb!(jet

Di splay 602 dwgpbawgdamya%mimhmat¢nmddnsbms$ednﬁm®Veuﬁ@q@vmmmﬁ@mat|ng
15i nformat | Onlgna(f QE\T dr ng';}%tiALQ Q}gxlz'tr&fpgrr srwénd cﬂamﬁat s@%rl('u ﬁtirglaorl (o) i% comgg%z%.!ct y, test

results, visual pro
sipnal group may censmuic a suitable compliance (e.g., waming) effect on the target,

A compliance signal may be produced by discharge function 706 by coupling
20 energy from a first capacitance of store 704 ai a first voltage suitable for establishing one or
more arcs 1o complete a cireuit through the target and, afier time sufficient for are formation
has lapsed, coupling energy from a second capacitance at a second voltage lower voltage than
the first voltage for delivering the remainder of the compliance signal. Discharging in
tespanse (o a discharge conumand meaving of the discharge control signal may be
25 accomplished For ane or for a set of compliance signals,

Each compliance signal when applicd to a target may exhibit underdamped,
critically damped, or overdamped electrical waveform characteristics. FIGs. 84 and 8B
show a simplified electrical modet of the store and discharge functions (8§00, 801) coupled by
a deployment unit to a target for a remote stun function. Components of FiGs. 8A and 85 are

30 electrically pecfect as is typical for circuits for modeling electrical phenomena, In FIG. §A, &
primary circuit BO2 includes a capacitance CA of a siore function coupled via a switch §WA
(o the primary of & step-up transformer model TD having a primary winding resistance RP,
Capacilance CA stores an energy st a voltage VA avcerding to the expression 0.5¥CA*VAL

A secondary circuit 804 included the secondary of the transformer TD having a secondary
34



menus for selecting information to display and configuration settings to
review and/or revise). D splay 602 may be used as an optical 1/0
transmtter and/or transceiver for data comruni cation function 124 (318) as
di scussed above. A m crophone may record audi o of the operator's voice
(e.qg., inpronptu 20tactical dialog, responses to pronpts, audio directed to
the target), &H¢'éht audio, or audio fromthe direction of the target. One
or nore m crophones (not shown) may be IOCat ed in one or both symetrically
arranged surf 604 abave, di.s hone ot shown y

| ocated in frgﬁg HEeE” g\é th:,lL F ’fn\?%ofglb F‘Plojé}‘i”‘ ‘i(‘ ©&i l?*é%t“éﬁsfc’é‘\'hﬁf%g ‘he
target. A speékﬁémrﬂrréyc%pvrmnCtdem’amﬂul@mpﬂ@th@itt&ettnfﬁaim@qnehiat ondeletios 4 act i cal

assi stants tOsL%QE;Q@ R?Qﬁfaa&\ ccr dﬂQJCi{ anﬁ%t Etgq}sla(t@c Hode) WE@[!% nEcrtg{mi HP' Ic
address), Surfaces 604 i ncl ude one or nore sp ers {not shown)
(e.g., symet ?‘id%ICPV‘W“f’H’eﬂ%gfﬁj& atags Igmghep tayacdghe %Rﬁd’}ﬁ”?b@m)”)’T‘A“fﬁlc"rﬁgtn or one
or nore adglitienak. gpeakeds. SAW\O@@?@LQ@%QE%H%@& nt@biE@cﬂ{;)h@zﬁct@?@g&i‘l(@uggy 540,
on the sides of on th i de or  body bél ow t he

stimul ate con‘for‘[bg"‘g%% gﬂ“&‘(‘)ﬁ\}%ﬁ‘f? gﬁ‘é‘l"’“‘ahﬁ'Bi“r“é@?’|‘Sdh§‘f‘e%{ﬂfll‘”6p tadtiat or may be
used in any ofiffitrhe vaboves ketdli-enspbioion 3Gaudicaodbiecired el tdpetcaper ator, to
the target, | ment un contr rov ci,rcuits that
i nteract w tﬁtgn ?QEIQJQ Aérgﬁx[%mr ar eH lhc ta Léasff Oibm 2 UO?zsqar%Q gfh Bircuits
that inter actihwwm*@ﬁ@-d@r dn?mee Cdemrmymtasz,mrhntrs d:nam nglivendi sodtionseand
cartridgesy AR rés@&zﬁrefﬁ@icﬁtd%g We el d&rﬁgﬁ‘:@ss@ﬁj ﬂgmar&%gﬁpi AXE t[dcypr_lngprrgﬂ trol

functions may_include a ch arge control signal, a stimilus control signal,
and a | aunch 82 RFrnd Ro Tlameds] o5 ik} 8”F@FCS@§€%FM§FF§¢1 chydifiase 1fied braer sebrar ge

control si gn&bncﬂl2{4orﬁxhégta cosplbi @ﬁ&llt@ﬂ@gjgws:h@mﬂﬂﬂgﬁntIe@f 8 @¥3ﬂ0w1£y§0&@nt rol
tated incl

signal 726, ramtailorin

speci fi cati orslttfj{E’r)?u”ﬁﬂ‘1 o@écé‘g’ *ﬁ@o"@? cf b*ﬁl“t“‘ég‘i}?}ﬁ?d” Sf‘*wﬁ)é]ﬂf%'%fhéF@”f%@t“"ﬁ‘@‘ﬁﬁ e or
revise one onmnds@cofodiid f Okjndwkaeg:D ﬂn:mhdr@ﬁﬁevsﬂa@ﬂab 2 QFfdiAG0): a

conpl i ancg si I Mol mul us | (of 420), and a
stinul us gir O(jl‘g[g%b[ ?9‘]{?) Gfﬁf Agcg)héta r_emﬁmfnncc si na[ﬁ.ssa\agmé fL a\% M he pr esent

i nvention, d@mrwnae%tcnmhtdacmnt mclridtid@up@q‘i wiRje@em n1t>dandsn?=,qom::hu:de@t@har ge
function 702, 55058 5EHNE bl @M T0% o1t SCHALAE 4106 i Tcuits
708, and det eg}t olr st 71«11 ) aun(i:n?) cF‘r“cJ?‘ ts 7) SOJk&g%{d‘% VQ\ fm “%{7@6( 3 nd may
operate as dF%‘é‘d%%d‘\%’ﬁ@\f}e”w&cfﬁ?rsé’ﬂélf@”rﬁ‘éfe"ft)’d’*f F‘aﬁjmﬁcwﬁwwlhﬂwmmmet ectors

710 provide sh@p@ks ifA32-ang dr@yatgng;@g@m@%gdl scussed above 10with reference

to detect ar 141 ChargF function 702, store functl on 704, and di scharge
2 he models of FiGs. A and BE may apply 1o a local stun function with the

omission of the resistance and capacitance of the filament wires to electrades. Specifically,
RF and CF may be omitted. Terminals E! and E2 of the model correspond to terminals
brought near or brought into contact with the target.
A deployiment unit control as discussed above may be implemented, according
25 lovarious aspeets of the present invention, using cireuit technigues ilustrated in FIGs, 9
through 16. The deployment anit control of FIG. 9 includes charge function 702, store
function 70M, and discharge function 706. Discharge function 706 provides a plurafity 910 of
pairs of conductors (911, 912 (not shown), 916} that are parl of interface 107 o one or more
deployment units 104 discussed above. In FIG. 9, store function 704 is implemented with
30 three capacitances, cach having a different plate-te-plate voltage. Int one mplementation,
windings W1, W2, and W3 have respective nominal voltage specifications of 2000, 1000,
and 2000 volts with winding W3 in an opposite polarity as to windings W1 and W2.
Windings W1 and W2 in series provide charge pulses having amplitude(s) up to about 3000

volts peak 1o charge capacitance C6 up to about 3000 volts, Windings W2 and W3 in series
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function 706 may cooperate to inplenent a stimnmulus signal generator as

di scussed above. Processing circuits 130 may receive digital (e.g., results
fromanalog to digital conversion) feedback signals (not shown) from charge
function 702, store function 704, and/or discharge function 706. Processing
circuits 130 re ei ve ot her feedback information including cartridge

15st at us (730 . A charge function, according to various
aspects of the present invention, receives battery power and provides

erer 0 10,20 PRSIOG! e A W ABRULADSInL AD LR IR LR Pover
circuit perfo?“@%@ﬂfﬁéﬁ%ﬁgPdgﬁ?Gﬁ@PFB% gﬁ@“%ﬁ@@ﬁﬂéﬁéﬁﬁﬁévﬂﬁﬁ“pﬂ%ses havi ng
a duty cycl e, asplipuksrip20siepetont l\ﬁmpd’aataﬁharwpicﬁﬁﬁﬁcﬂ by® apik s@oagml i tudes.
oroceseing of Fur PR pRopl sl Lo BT e SEOnal o7 BHLSr PR T4t  ery and
det ect ed c@nd@@&@ﬁéeOHWWﬁemS@@mefﬁumctmmmbeﬁhmmgmhmqnmmmagpmmﬁeuMoAa char ge

conmmand neani iﬂgczgtof m%\\%%r&%cﬁng{-ﬁf'{;mu %‘79&% be@%ul@t@d 901%8{: (L i.shed, for one_or
for a set of conP I ance signals. ﬁ enent at |o # function 702

recei ves bat t Bfy“ISHIGHRE %?@W&P“ﬁ?@m&ﬁaPé%ﬁmgémﬁaﬁﬁhmhmswgnaha?@Auand

provi des energypré@ansthQbepifalRGlhAR (D %r « gﬂﬁsﬁﬂﬁe Q?ﬁt ﬁ@hsa@ '1199@! mdd o MRY
i ncl ude one or d/or anal og conveyin

speC|f|cat|oﬁrm?€“%H§‘ggwﬁﬁﬁgfnﬁﬁ ?@?“QA‘§P%W@ fﬁﬁ&fﬁ@ﬂwiﬁﬁté?gﬂﬂﬁito
various a$®eob@mm6zmhaxamqseﬂhxbnmenmn@npﬁmopwmﬁﬂﬁ@ﬂ%@&nﬁa£%MM%ko be stored
froma chargeg uancthglm%s qqk“e§s recei ved energy for 30di scharging,

St orage may bé agﬁg Fi‘shed cm?h I'ndtcti ve or capacitive conponents. For

exanpl e, store funct|6ﬁmm@nmmm@kudesﬂ@nb¢0¢xmmn%wma@aéﬁtmtsmamhﬁ&mt|ver

referred to @a%y@ro@@@%@fch%’ﬂ&@dum% {730 for cachiof S, 8L360, gseanIi H:gpco i % wdj aiglcor di ng
to various aS ects o resent Invention, I’ecel

function and” P%\FPH@%‘*'gliahﬁgkﬂéwﬁ@rémw doscmarmalpd@memwmmlrwgﬁ@o f‘mm 0018)

one or norse GCDlTpﬂnﬁcﬁB@%lt@l“&ﬂ@dcﬁcﬁdﬂttﬁiﬂ%ﬂlrﬂﬁ(}”ﬁﬂﬁ FH?:“O) iRhnirda 'nf?&% nstun
function or a renote stun UI’]CtIOI’l Acircuit er ormn |scharge

function may provide ”%T”Hﬂfﬂ?‘%ﬁﬁb@%ﬁ$*é”§?’Wﬁ#ﬁgwgdUﬁW6ﬁﬂﬁﬁf
conpl i ance sbgnamnghbmpmwomaamanmphhaﬂaaxﬁh@ﬁ&h@&&hﬁﬁ@@kém&ﬂm§Ye@rOCGSSing

g:);r](::):'l: ;.?]CETQEQIF 8%1;{?}”‘?& c?trasﬁ u?c oua)e?\xeermegﬁéugAg_?%oﬁg%ﬂchL@gg‘g U]S 6‘[’#85‘%89{ grr% he
di schar ge funmm%wnmbv%@msmmmm%ﬁﬁﬁﬁomﬁmokmgm@maﬁmuon exanpl e, processing

circuits 330, having Ekﬁpwi}%}gﬁugtfpa&n@a YLk @cgglo‘?@gida%gge%mht\ ARG Sq\f store 704

(e.g., by software configuration settings, may specify
an anpl i t ude @nkfGrlind %ﬁﬁ%ﬁﬁ@ﬁ18%%“@&pﬁﬁr@}déﬁﬁmnahmeﬁﬁngﬁamgland convey

this specifigatiion vdﬂg}lﬁuﬁe oMM se0atH 'tcﬁ‘,"ag:ntablom%gt@mtﬂ%) F!)'le%ﬁnaﬂrﬂ%rf unction
706. Di scharg‘Od

566{1&5 ] rcsnstancc Rormizr.a through Rpanaer.nd as discussed above. Processing
circuits 130 have independent controf of each primer A through N. Processing cireuits 130

25 may monitor the resistance of each primer, for exampie, to distinguish whether a particular
primer is readly, whether it is spen(, and/or {o-identily a functional capability of a cartridge
{e.g.. an electrical characteristic may be an indicator (112) deseribing the cartridge as
discussed herein).

fn another implementation according to various aspeets of the present

30 hmplementation, detecting characteristics of the primer serves both launch and indicator
functions. For example, Rppien may be an impedance {Zppmapn) having electrical properties
that serve as an indicator {112) as discussed above. Electrical properties may be determined
using impulse, pulse, frequency, or fregueney sweep waveiomms. Any conventional detector

(143} for amplitude, phase, or frequency may be used to determine indicia to be associated
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10si gnal 726 may include one or nore digital and/or analog signals for
conveying specifications to discharge function 706. The anplitude and
duration in one inplenentation is sufficient to transfer about 100

m crocoul onbs of charge into the tissue of the target per conpliance signal
when interference with the target's control of its skeletal nuscles is
desired. A comfi'#nce signal group may be characterized by a repetition
rate of conpliance signals of 15about 15 to 19 per second for a duration of
about 5 to 10 awhen i n the target' s control of its
skel et al rrusci"ggﬁ?g%% SiT WHMZ g \Silc‘rﬁé}ﬁclt? ?‘?Ré@”%dﬁ'ﬁs?&égﬁgf’ eaPIorae signal ,
fewer conpli ah@eﬂ%l“‘ghd#smia?eﬁrﬂwef@wcb}lleaﬁndkarlc@cs:hmenmt: wimatitaba of t he
conpliance signal,;QrfuR HBYceonstitute a suitable conpliance (e.g.,

war ni ng) effect on the tar e A conpliance signal may be produced by

di scharge function 706% Eiy“”g‘étﬁﬁi}"PngC‘Q%ﬁéﬁ“g%ﬂOf‘ﬂWaspfqufrcsftiwda?;aéllm’am@e of

store 704 a( @afidsl rMﬁllvﬁ:@z@zﬁz 1Sltabalhe; Jsfn@é's@ﬁts%bh;':ﬂﬂaﬁ B)ggarggﬁszsgfcar@ﬂ{se arcs to
conplete a ci {ﬁ%ul?ar ficient for arc

formati on has aps@ﬁ““pgogﬁ"thffé“‘érﬁ&g"éy‘ *lrﬂgﬁf%{c’sgd&“ﬁ’é]“‘@é‘ph@}“f‘&‘ﬁ@é at a second
vol t age | owerstivobit agaoltsi‘gam bhkefoffdaﬂainmbtluﬁt&gﬂﬂ Frotecdahd, %ﬁl’:iuﬂ@ <48 dirgfwai nder

of the conpli response i.schar ge. command
meani ng O][rpt ﬁﬂ&?ws?: g!umhgnﬁ% mzl 1rcunls cﬁé‘"“?%%{d%%#’? gﬁféamﬂa}s %ne or

for a set of w«onpls faﬁ@@C%p*gwam@fe S%Eaﬁt}hcts@mnlpiCh acastsiignial | 0whens applsiced to a
target mayy e&h'il@ﬂﬁ?@nk’lé}d@flqmgﬂ}%@Wu&' gﬁtlmabf, &qggpgeﬂfza Liy vasggo 9’ ed el ectrical

wavef orm characteristics. FlGs, wa Si ectri cal

model of the ‘SFOHE BiGH PAPEE HAIge iSfoﬁeitewch%wd% Rébufpﬂ @dﬁz@y a

depl oynent um;}éraitn@aea shﬁﬁ,@e'[“hcfg@tlé oﬁeaﬂﬁ?}'{ﬂii@dﬁ\t&@yﬁu{%@&nQﬂm &apmeasnts of FIGs.

8A and 88 are, "32 e; M) ‘\t/iger ect as I.s t for circuits for

model i ng el edtePT FAlM PRBNOHRAL P (Epestorgiacuiteo %“H&?%P%P%@l&'lﬁ“%? i ncl udes a
capaci tance GAvof gae fsgemrﬁift (e 64 ;o0 REOUpheting TN Bahsebnd@WAik@: t he primary

of a steprup &ﬁ;@&%&p Iy M&L, TREs) ofT}R th%\f’mm?r c%u@ w e d"fc%lon‘n%f %E?ltf or%nce RP.

Capaci t ance stores an ener Xpressi on
0, 5* CA* VA2, mwdwarap«rymimw@iw%aé lecdjﬁe@i tichehesgdondanyinofort he

t ransf or mer Qi@%'(ﬂﬂscﬁuéﬁ?%@@a?& :mtjnoc% &Q%ﬁﬁuiw (.Jal('?llrongigua?ﬁl 1$BREE RS the

filaments of er wres ecting

di schar ge fuﬁ@t\l%ﬁ}*@d“ ‘é‘f’ﬁé‘é‘{ @83&“ Grfﬁt‘d%‘lsrﬁ‘a?} *é“ft‘h‘éﬂ‘tsawgfeftf"\§>r¢t§iltmrm (ng or skin)
nodel ed as achashst @ﬂl}?t@ dREim?gIa@lr@igﬁ&Q%ﬁ‘nﬁ@ﬂ@@dr%w’&s‘%r!gsu@o;ﬁx'g gty resi stance
nodel ed a ag V\g Ter s, El lﬁ (% E2 cor 5&@2 to el ectrodes that are

| aunched towaf &mtg“hé ’[5 r&lé“tg"ﬁ T F4 gty Oi‘i’?e'éi““‘bﬁhiclahmﬁt*he‘c’t“i"é?éﬁfé of the
target. At tHext M«il:l&’ﬁ)aig@&oa!nd" @uﬁh@ﬁt;ﬁgw@fn sanaunihaﬂa-l @GOk badGRsSihgapal , a

human body h reac t.he val ue of 1313 is
di ff erent fo%ﬁEZJ‘E 01“ I%(Eiﬁdmeagfs FEF e ‘V\%Li‘i &F o mm\‘l\?ﬁﬂ”’ellhf‘f”é}”éfﬁfm Pépbetition
rates. The c@nﬂsaﬁw‘é@a@ﬁtﬁ ebte 1oft talsdmegeapd cdpacifoe otyibd geskdisricarh tiouhransf erri ng

a charge to (g, §=@§'ﬂ9c§:tnre%r{§g Sﬂ@‘%’dkﬂ@lfﬂ @%@&a&:f}%ﬁ;%m%&&aﬁlm L &.4hat energy

stored for delivery o onpl i ance si i'Vered and
di ssi pat ¢l ‘argetsisalcom Jiashcd by asserting a s mwlus cantrol signal for cacl target s turn,

Comptiance signal groups or stimulus subprograms may be interleaved.
fn another stimulus control ¢ircuit, according to various aspects of the present

mvention, several sets of terminals and electredes (910) may conduct independent stinvalus

signals simultaneously. For example, stimulus control circuit 1200 of FIG. 12 responds to
30 one stimufos control signal, SCA as discussed above, to simultaneousiy provide an

electrically independent stimulus signal to each of N pairs of terminals or electrodes.

lonization is accomplished simullancously for all pairs of terminals or electrodes from a

single source of stored energy (e.g., capacitance C4) in series with all primary windings.

Bach sccondary circutt includes an independent enerpy store for Supperlmg current through
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10in resistance RD; and that the voltage across RBis the result of a

vol tage divider conprising RS, RE, and R13. The nodel of BIC 813
represents electrical conditions after spark gaps conduct formng a
conplete circuit through tissue of the target. Here, a capacitance nodel CD
of a store function is coupled via a swtch nodel SWL3 through the
secondary wi ndt'i%®f transformer nodel Ti) . Capacitance CD stores an
energy at a voltage VD according to the 15expression O. 5*CD*VD2 hbte that
a conpliance 5&09&@[!015\1’?@: @:t %Eﬂ W?s)ém%v% @Lr«l.or%\ég @\H@%g% Sl o # nv‘ﬁi
under danped wavef or m nodel ed in seconé crrcul t 41 hat ers ron1the
over danped, cFV%?%ﬁFiyndﬁﬁ%E@4q@ﬁ“&ﬁﬁ@ﬂé&ﬁp@ﬁsﬂﬁWéﬁ@WﬂfﬁBﬂéPemhﬂﬂ circuit
806. As beforemmﬁm@cemghgycﬁm@red for delivery of a remainder of a
conpliance signal is qntlrehy del i vered and dissipated in resistance
13B. 20The nodel s of P@?‘“§ﬂ”§‘a“§§oﬁﬁ?“bﬁﬁ?ymﬁ6“&”P6ﬁ%$”§?ﬁh¢Wﬁﬁ@t|on
mﬁthlthe 031ssmnmmobmmma}ﬁ@smﬁﬁamﬁamanﬁmc@paemﬁ%ﬂﬁﬁq@ﬁ&hh@gfh;aﬂﬁﬂ? mﬁges
to el ectrodes s. El and E2
of the model Elgﬁoggﬁn{\)hﬁgéu«;}le ., zncnr urtqg(}(gﬂy?{ E\H’é’é‘r qlbwqbqrc(?[,l{é(ﬁf}rﬁuﬁtl%)0{}86nt act
with the targét: 'ﬁmd@bﬂbwwﬁnr1Hﬁﬁ®mmonﬂr®hn&@admgmU$SEntam@nemmawmbe

i npl enent ed, @Qﬁ%‘ftqlld’Mequ&ﬁ 950{1@:&!39&!%0@3?&91@1%%% I%Icu ﬂ@(l@g%ﬁ% mscl ny.enLlon,

using circuit techn|%ues illustrated In h 16. ﬁ depioynent
unit control %?WPWG¥F§‘iﬁcfﬁﬂ§§m&H%®gé”Wdﬂ@%ﬁéwﬂﬁwzulgfﬁmep¢ummt|on 704,

and di schas geu'frdijﬁ@ftnt 1@ Becd By VRS g&: SruREhIOR.LQBIPHOY i E6 SR Bloural ity 910
of pairs of ovel, 916) that are part of

nat s
interface 10 J%s%fgmvﬁCHBP%“%@&F%Wﬁ@HT PPFEDBA CHTSEIRs g aBBeelel n FI G
9, store funcbiigno/04 is inplenmented avith 30t hree capaC|tances each

having a different plat t | enent ati on, w ndi ngs
W, W2, and W8 have rgisugtaiﬁ%mprl :QR %pr%lt OQVLSFU Ir?:nmn'gse%sl elcté dﬁ 3545 {mdxfm 2000,

© 1000, and ZOGGCVélﬂ%ﬂmﬁE%fmﬁh@ﬁMQJM@ﬂmnﬂawumpmm@ﬁmgkpommmwtymﬁsfmo wi ndi ngs
W and W25 VVp’fHéén'ﬂ&%an Qﬂgasl\é\\gﬂé: ﬂl|d§§ﬁ3b§§a ;Bﬂrgl\/d g@}aﬁp@ir tgrgmplﬁil; o g]%ctr@: VI ng

anpl i tude(s) up to about acl tance up to
about 3000 vd?fé““VVWHWﬁ@é“@@wﬁﬁﬁ49@°”ﬂ6§émwé§ﬁ stitgigd fop@18@nrrowicde char ge

pul ses havi ngngpplcibid(is): cdowa: £10sabout a:ﬁi?IQpr}ﬁQ:l: tttﬁrf.-@@ﬁg of @mi@rge
capaci t ance CE abou

provi des charge pul ses
havi ng anpl i £l e?ggéﬂ%“?Bmﬁgbﬂwm%ﬁﬁﬁCVbﬁ%ﬁv%@%%7géﬂgh%?ﬁ%s%ﬁ%@ﬁ}tance C4 up
to about 100@indoiptel40Thepdbitdagedab a@mamg@m@ﬁm@{e gC@s ) RRgkolBind Ay be

sarrpl ed a?%d fc Q;;{]f’%ﬁ%wtd% l!ljréé? %ﬁer wugzgmn An(? 8} t&? ?%tu stf %iofsl'ﬁst "Lﬁ?ﬁg%{*%gggf%iof a

char gi ng may Ssin
br own- out COﬁUﬁﬂW@W‘6ﬁ4ﬁhWﬂ@¥yW®@2Qﬂawhuaﬂcéh§“1GN&@HBVMDMQaaﬁ&Ing circuits

130. Consequ%%:lnéém @&lr&’@ m@hsspgmr@) Pg%rcgépcgl PELSE, el%ﬂpml glgcqzboda stimul us

program a stinmulus sub P ogr am (o10) nce Signa a COI’Tp| i ance
si gnal i nt endjefgfer '”bé'%%H@“ﬂ@“?@dﬁ@@ﬁuh@ﬂ¢v$%”ﬁﬁ“ﬁﬁéﬁb@sgnbhWHmwﬂof a
br own- out cordidir@R oflﬁévlfehnﬁrwr K 2RRd LY DBY: HE nJqusmiQéé‘@QanQl nsL & gﬁji af an
oper at or prefs[%g q tlces to the operator may provi d when the
9 ! further mc?uc es secondary winding W1408 having a first S!dt caup!cd o a sixth
ternyinal or electrode of the third pair 916 and coupled to a second storage capacitance (c.g.,
C3) for providing a current through the target after ionization. The technigue showr in FIG,
14 may be extended to support more than three pairs of terminals or electrodes,
As a second example, transformer TD1502 of FIG. 15 may be substituted for
30 any transformer of any particular stimutate circuit of F1Gs. 11, 12, and 13 to support two
pairs of terminals or electrodes for that particular stimulate cireuit. Transformer TD1502
includes secondary winding W1502 coupled on one side to a first storage capacitance (e.g.,
C6) for providing a current through the target afier {onization and on the other side to a firgt

terminal or electrode. Transformer T 502 further includes a shust from a second terminal
38



operator preference is not being foll owed. ' A launch control
circuit according to various aspects of the present invention may provide

i ndicia of readiness (730) for each of several cartridges and respond to a
digital launch control signal (728) for eaclllatinch, For exanple, |aunch
control circuit 1000 of FIG 1 510 includes a digital feedback circuit and a

plurality 1002°df'%4epl oy circuits A through N. Any conventiona
digital feedback circuit nmay be used to provide |aunch data (e.g.,

ggggra:_ th 2? Ca. Féiécq?cﬁ oP Em@‘hﬁ%a%%?d@sﬂukﬂgﬂn%r afior> el%;{l?ec?‘d L]'ransrs)me{ ﬂ?lS‘dg%uggﬁr
convener 1, 004‘:‘L 48 sSCRBirR)indee Y Mdepotdine ?@Lﬂtib?ﬂﬂmoﬁprr simgp olliDsecBIdA, and/ or

conpar at or fungt Wl@@&i coup leditoa second stc’-zz‘t%g I@'};)@@EHJKQXE: §' 653)%;1;”&&9;}/:' Cl;%ﬁﬂcn"f‘ relatively
| ow vol tage ( vol tage anplitude ‘of |ess %han about 1000

volts, pref ergﬁﬁ%h lhé':‘?ége Warrfg’é{%‘ﬁt‘ §6®°C{VB¥LF§’*O‘§U6W%§“aﬁbé‘f“@@d\i‘bl ts) pul se
of current ssufdpbei ,emt1tnomacpnursv<ammaazeem&n&deenal pyrotechnic priner

(rmodel ed as a resi stag RPRI VE t { % g Eé as di ussed above.
Processing circuits 130"Have |”noiJ C%’ ndefl &%CtoF BT RPG e F"fﬁ(‘ct‘“hr ough

N. Processi ngingintigusaregal ﬁ@@tﬁzﬁﬁﬁyrmmwﬂmlthﬂlf;&ﬁﬁﬁﬁ dnoie iof eeagh, priiner, for
exanple, to dﬁ@ﬂb'@ﬂﬂé' i%h?cm@st chﬁ{cugrs @%[;2 L GHE ﬂ%)»igf‘}ré}g (%A?mnmon \XH&&WQet her it al S

spent, and/or to 1denti % functi onal capa n
el ectrical chEPECPERED; Ererpipnapicinyil Rk batides seaim)ps@é@zﬁramwh@dtcm

cartridgetas ﬂﬂx&@hﬁ)ﬁm(ﬂ“@ﬂt%d"}}; dm 1“*.::@4“&@ h@{cn !hmll;ﬁ%mzﬁ&éhqgéu‘%%p&ra%led"& to
vari ous aSpeCt S t he Er esent | erTen atl on, detectin characteristics
ahz@

of the priner® ggﬁg;@gm% Hi ?Hdﬁﬁ%"éﬁﬁ” ndieathsrect bvepd Ba kel selgapl e
Rritprogg mayollhe @rsod, mpedsinee:\{cdbdct Glmi'rc(a)cuhﬁ)z( ifd¥G sebB ek hrah P AREKIN es t hat

serve as an | C 112 i s d,above., El ectrica ties ma
be det er ni nedcrllqjgl sﬁ%gc{mgupfwu)omaélé? an?{ engwe aic &Fm fcszgwgrh ag?ﬁg(% the y

wavef or ms.  Anipliggo aven tarohed riﬁe@re!@tibPCIUéxmfés?‘)mfzmmnampdm ¢lpdedighase, or
frequencysmay..RecUa 86,4 @1 68t RLIFLNE ngIlroq 'e 69 il %re: Gt n\%§§ 2¢L.3 a@rgen?’tgroug]hﬁll 00183

with the cartrld?fg or maazmeln whi ch Ocated. A
menory 320, 328 VC?Wlsiﬂ‘Efé pcapEPE Cé?@s@ ﬁé@éréﬁtvd‘\gmanoéwe:emNU@&I

charact eri st iygt Widihinas &%!e@l%@lk§9 i@%%ﬁézﬁ@i ran iRfretine affid § !?Fﬁgﬁ ‘A wbscqucn A
sti nmul us conHroI C|rc ﬁcor to varlous aspects of resent

i nvention may*Brovige ’f“ié“”ét %W§f°§"‘?‘ii“b% Vol ‘E‘a‘@"é“%?&?ﬁﬁF‘?aaﬁééméquW ¢ Gy
directed by Mi@ﬁﬁﬂﬁlﬁb ngieirddesd I i @Qviddhak a%)ﬁzﬁfﬂﬂa@aml&ﬁ [(ﬂ‘é'll'@l@l@ﬁ‘@if‘f@*tntm rcuit

1100 of H,.G onds to of stinmul us trol signals, one
for each Ppai rﬁg‘c}olfm " nAPS S I%Lgtcﬁ‘%)cfigo gy ”?‘}UF’ “’CB?J‘%f Qlcﬂ circuit 1100
includes a plurality zlmzch@mswmam ctflrrcmﬁmud !E‘a(izhz} suppadnich@icpone pair

of termnals OBJFQI%III gt'cc%i%g%s Ifépleﬁ} }Iughcxaolltdg,e {e. g spa g;,’i i (Sitéd?aacil'g\%m a?lJ?IC Each

stimulate circuit
16jora feiatmal} lower voltage, Ir; xt‘an*t, 1:111::!@1}1611(4110:1% semiconductor switches {e.g,,

operaled by signals SCA, SCN of FIGs. 1 through 15) may be desired, For cost and

25 reliability goals, a circuit 1700 of FIG. 17 may be used as & switch in place of any switch of
the circuits discussed herein. - In operation of eircuit 1700, capacitor 1702 is charged toa
voltage (e.g., 1000 volts) greater than the break down voltage of gap G1712 but less than the
combined break down voltages of gaps G1712 (e.g., 1000 volts) and (17 14 (¢.g., 300 volis),
Spark gap GE712 will conduet when semiconductor FET Q1704 is activated to pull voltage

30 VN of the node between the gaps to ncar zero volts, As current flows into that node, voltage
VN rapidiy rises sufficient to cause conduction of pap Gi714. The energy of capacitor
(21702 is then primarily discharged through the series circuit of gaps G1712, G714, and any
series load (not shown} such as a transformer winding. In effect, a relatively lower vol lage

signal, the gate firing voltage VF {e.g., abowt 10 valts or less) controls when capacitor C1702
39



10up transfornmer 'W106, |1D1126 having a primary wi nding and a pair of
secondary w ndings. Each primary winding is in series with an i ndependent
SCR Q1106, Q 126 operating as a switch. The gate of each SCR is driven by
a the respective stimulus control signal (A through N) Anplified by a
transistor circuit consisting of QL102 and R1102 to provide gate signal SCA
RI 104 and R 1184*B?ovi di ng SCNI ), Each secondary circuit 15i ncludes a
secondary wi nding of the transformer coupled from one side to a source of

stored ener gy il @&9%@6&%@9%% Ilﬁe%ga%eﬁescﬁors?{ﬂ?%)l af{::lq c?r&blB:F ﬁgp[ofa rge ?e‘iég:é[]ﬂrulsluge

to a termnal or el
control si gnal{s&T¥ WEU@*WR@%%)S chage @s@ehmge&dv;l o SERQEIOGmenducb&hd 0 al | ow
a third sourcepef stored energy (e.g., capacitance C4) to discharge through
one primary winding. As a result of the initial 20di scharge, a high voltage
pul se (e.g., about 50, éwwrt’éﬁmli’@mawuf*rcd”ﬁqc@f@ewr@@arwtfﬁxésrteéwpmxwalbs or

el ect rodes ‘Sglbtﬁjﬁlﬂﬁeme@m echthc B Tood! Ruaiye@hy widdR: lk’tﬂotggﬁtl %gabml?‘-cb fhe termnals
ass a di scharge

or electrodes, Afte “k\ r g gp %apa0|tances CS a

current through tHe ﬁcer 1 ‘ﬁﬁ'ﬂVﬁ%%ﬂﬁHmfﬁé‘Fﬁ?@ﬁ?“ﬂhﬁﬁﬁiﬁﬁat ‘the sane
set of capaC|fwﬂsmnmyubefm@usédnkomMQamhm&&mehahemﬁi%Gu@bnﬁﬁﬁ@ﬁhhdeSlred
(e.g. 911 ang&mﬁur%l]oﬁ}c rgg REANS ”3) 'Xu’j !st)xﬂc(P] CP}. roJ ﬁmenon g%{ ?msi gbg)lllgtlle.i,\é?r()fn

25targets is acconpli y assert each
target in turﬁ”kﬁﬁﬁﬁPWbﬁﬁﬁoéﬁ@nﬁ*ngm®®p§20nmsmyhulmﬁpsmdpmogﬁammnmmy be

i nterl eavad. may he mm(tt,d ﬁgmlcnﬂ@@m d?)erfntéhilcm?%ty%gQitx{‘pghadckee?}fl% c!;m’ 9 Sﬁr di ng to
vari ous aspects resent I nvent | on several 'sets er m s and

(0]
el ectrodes (9 6“%&5066%6%56? {80 Qe prantie e 2P fn 238 msy biatplnsited ivitanieous| y .

For exanpl e, @tmdir‘uktuSOSC ot NohiciCdoh@dliiknedod@BhaPbe Fhited Ay ESRPARASHt 9o 300ne
sti mul us cont{ signal, SCA as discussed above, to sinultaneously provide
y’

an el ectrical |ndependent stinmulus signal to each of N pairs of
terminals or el ectrodeg.appamn zatriliogicivarias epapd dishgeessi: Myt iiangausdy for al

pairs of Lot Mol 0ly PHAALLAGS L LAM & 3):001.80 SOMT £8u0L, o1 A, ener gy

(e.g., capacitance 4) 1n series ach secondary
circuit |ncId@@§ﬂ@ﬁ“ﬁﬁﬁéﬁéﬁﬁ@ﬁ¢ﬁéﬁéngyn@mnM@tmwkwsupﬁmm@kmgm£Mmmant t hr ough

101. 00183 apparates. The electrode conducts a current through the farget, The apparatus includes a
stimutus signal generator that determines the current; and a detector that detects from the
deployment unit Indicia deseribing the deployment unit.

20 Another apparatus, according to various aspects of the present invention,
produces contractions in skeletal muscies of a target to impede focomotion by the target. The
apparatus is used with a provided deployment vaif that deploys an elecirode away from the
apparatus. The electrode conducts a current through the target. The apparatus includes 4
terminal; producing means for producing an electric arc to warn the target without conducting

25 acurrent through the target; conducting means for conducting the current in series through

the terminal and through the target; initiating means for initiating deployment of the
electrode; and an operator interface. The operator inferface facilitates, prior 1o deployment of
the electrode, repeated operation of any one or both of the producing means and the
canducting means. The operator interface further facilitates, afier deployinent of the
30 electrode, repeated operation of any one or both of the conducting means and the initiating
mieans, each operation of the initiating means being with a respective further elecirode of the
deployment unit,
Another apparaius, according to various aspeets of the present invention,

produces contractions in skeletal museles of a target to impede lecomotion by the target, The
0



each target after ionization. As shown, the secondary circuits of
transformer TD 1202 include capacitors 01202 and 01204, and the secondary
circuits of transformer TDI 222 include capacitors 01222 and 012241.

In anot her stimulus control circuit, according to various aspects of the
present 5invention, operation of termnals and el ectrodes (910) may' be

i ndependent (&gt as in circuit 1 00) or sinmultaneous (e.g., as in circuit
1200). For exanple, stinmulus control circuit 1300 of FIG 13 includes a
plurality 130 uant i te 1304 through 1306 each
responsi ve toggggﬁsme%gxﬁwlgP“ﬁﬁﬁth€8ﬁ¥P% 8W§F“' “Pﬁ?6ﬂgﬁ°%@ﬁ (as

di scussed abouamjus. hI rekdgrednoedics akliGnt ﬁtEazgihthstargafm at eppaidnﬁmchsd&sﬁd udes a
transforner h n each
of torm nal of b BTl T kb B R s R MR Tk coi ¢

i ncl uded a cap#cifahceerorEetrtichdiTg cacreutieantictite Jhgtireh e%@arget after
ionizations deployment of the cle%irédeaﬂ»niﬁ&ﬁﬁmm@é/n @H@PQ&&{& A& QQ%Q@S T'tgé ermnals or
el ectrodes as,shown in FI Cs. 11, 12, and I n other stimulus control
circuits, acct?ding to various aspects of the 15present invention, a
transfornmer may SupponﬁwaupbpmﬂhhkwrmmhQ&hﬁ@m@im&@&%&ﬂﬁ$&nQﬂ¢§%§0trOdes As
A R R B R A L
support t hr eerpuaitysgs *@ﬁrd b'eirmrmedlcs darioyetepoinitddedepfops a pitrality pauetsis€ ul ar

stinul ate @i r&iifaes ; «Iaa%%%%”ﬁgamﬂ? $40%4 uﬁ‘%ﬂeH%ﬁéu%% an r){htg' n;"rgl 402
coupled on one side to a first storage capacitance . B Oor providing
a 20current ﬁﬁ%%%g%5%ﬁeﬂt%FB@ﬁ“%ﬁ@@WC®6ﬁ?ﬁﬁbwnhmamﬁMWNNNh@@bbh@%ﬁS|de to a

first term nahus@es. eheghir@deincl feﬁﬂﬁécn@frgmﬁway Jire it aldhE tat}fé !3kc,ncl| Hde ey
secondary wi ndi ngaw 404 c he second term nal or el ectrode of the

| e
first pair 97T &Rg ublishe Efgt“g‘”%“"{cﬁ'i Y et AP bR el B R 9URE Curmna it or mer

TDI 402 furthérﬂtm@thﬁﬁw&ﬁ@OﬂﬂﬁﬁyaMthkﬁ@cMﬁﬁQGﬂﬁ@aﬁhﬁﬁuhQu%w&&%ﬁhh
termnal Qr ) cond pai.r 9 nd, coupled to a fifth
term nal %r e?gﬁﬁﬁodeh%%ﬁéﬁ“Ta“%%“ﬁt mffﬁﬂiﬁﬁyswﬁ?ﬁ%EﬂWﬂﬁ%quﬁcludes
secondary wi ndivided AN NGB phréivpitrge madnitndgt greiod escbaphetistrogaitgle XU st@ndri nal  or
el ectrode Of akd\Bied \mi?aéi ng@l'n{udg%g (}@Q;q}c&%}@tg)%{dﬁg tfﬂe ac%%g%&%pt?}ng{df%ﬁl (Z:Z'Plaglnt ance

(e.g., CS) for provi a current''t The
techni que s h&ﬁﬁ‘f"”‘i“*ﬁ ‘“FJI”@” ‘%L‘H“?‘ra?“ﬁ’(?c*e*k&eéhfée@“weﬁsap@mctn arorgotiai: ¢2hr ee pairs

of terninal ss@br @kBEkE. ocgaeksmﬁamerﬁﬁg%gu:%x&m@yw, BAPRE QLARLy BkRQ2 of FIG
15 may be substituted for 30an transforner any particul l'af stimlate

circuit o—P FIeeRonsiyq o thp irst irgnty Bachdrauyipypisr asﬁmpﬂﬁ*a\ierss%fwtem'wm@r@ or
el ectrodes f exoddRatir@anits Gphias 118 tdspadi at @ mQiuk Glbeh:. forbhansdQedrer 1, I R1.502
i ncl udes secgpQ%{M one.,side to a first storage

capaci tance (e wﬁﬁ?m#“%“ﬂm?ﬁ“ﬂmwyggg%“t&e FEof ArBUGH {9 Parlest after

i oni zati on awaxenumheubvheﬁnsdemsouanMumsmntEﬁmWMamm@fhﬁi@ﬂhmade
Transf or mer ;.]Zil.r!)culjaéggctrg&ls Bhﬁg se'i r@&plorlils%QG fhe %rs\'laltnegtrwp n.'li?‘c:c%tetg?orr]‘.%etdg Eorrn nal
25 completing a series circuil through the skeletal muscles. A fifth voltage between the
particular elecirodes, responsive to the second current and the third current, provides the
stimulus current through the series circuit at a voltage less than the fourth voltage,
Another apparatus, according to various aspects of the present invention,
produces contractions in skelelal muscles to impede lecomotion. The apparatus is used with
30 aprovided deployment nnit that deploys a plurality of sets of electrodes away from the
apparatus. Each set of electrodes includes a plurality of respective electrodes. Fach set of
electrodes conducts a respective stimulus current through skeletal muscles. The apparatus
includes a stimulus signal generator, an interface to the deployment unit, a detector, four

manually operated controls, and a controller. The stimulus signal penerator provides the
£1



101. 00183 or electrode of the first pair 911 to a third termnal or

el ectrode. Transfornmer TD 1502 further includes secondary w ndi ng W504
coupled to a fourth termnal or electrode of the second pair 916 and
coupled to a second storage capacitance (e.g., 05) for providing a current
t hrough the target after ionization. The technique shown in FIG 15 may be
extended to 53UPpGit nore than two pairs of terminals or electrodes. In
anot her stimulus control circuit, according to various aspects of the

present inventi rce of energy. are available in the prinmary
circuit. For téé(:&ﬂ“slmmn(? F}wn?( She dfplﬁ')l"ﬁ“w[é ﬁ@f’ﬁjﬁé%"zﬁ‘ébél&‘i“{%?s 01602 and

01604 char ged'ftd@thalge‘m*rmnf&)@lmmend(tecags for @bﬂhﬂg fJ%@GﬁulVﬂdzgfﬁDgcn&h@ Wk i mary
circuit fartheggd 1&?46%1'%!%{,11%9@" H‘i} @c’?&%t g&c@&% llﬁﬂ:l {g‘jéGrc(:)e.A'cc Ay Fg%’t ﬁd ara)c? about

2000 volt break down volta e capacitors afe ¢ ¢har ged,
gap 01602 haselci*fttfP%e?qumdﬁﬁfgi fwf«*@'azg@maemgbc fhird awwuwﬂmcgadhmy@cfaut he

br eak down’VOl‘*t‘@(g'eol@;tlh@ﬂ:ﬁE}Ql@b(!)@@ﬂlr%ﬂerfnﬂf E@zl@ 1Pl &ls GG LI PAES AL, ﬂ%l%y getive to
forma current t roug from charge storeg In capacitors 01614

and 01615. ”éi‘tc‘é %‘hm%hod &r“?faﬁd Uy ap Ba60%cd frisiay di hged aer'oss gap
1602 ri ses anrd* sndnf“se:quzemibc;/n;;@&p@%to@l&&duﬁsﬁ £QB Rbto @hdnDo QB0 e o115

conducti on of a Suor ctrode 11 are active to forma
current thr oug%’?1r9 cg{]htdg?m‘?mf‘m lmé‘gs’ﬂ Gt é%l“mﬁ i ’éb%i’émﬁ%tc%‘“‘ﬁlféﬁ and

Cl1613. One adviawtuageﬂdbiﬂn@mrﬁrctu ptov @60@ singuttshi@halitd attl@sinbniblsy@reael ect r odes 916
are shortegd (&fcodes lnr}zgrfato%f?ctc'“\{@ ogrgﬁloﬂﬁxjmgf&:@fyg} #3[’ a subsequent |aunch or

use of termnals or electrodes e una ected because charge for the
current for term nal s ‘ofct@deteediel \9rus pyepr ovicdedatynvantipaiis peobredpaci t or s

(01612, 01613y adh;ﬁ*fa&l’ueﬂatat ,}&a&dcm@ém@m qima@mn@q%@,@m@{g@: tQQ\JRgac“ g{/\gﬁ; for
or (0}

termnals or el echﬂ & }
FI Gs. SA and ‘S8)™ \a’}t‘)é‘?fh% éifé’ﬁlff'éfa“%f&v*’“obé?rw@fwb’ﬁ"’aﬂ ”ﬁ‘b‘r’iﬁfrd@l’*o)by‘“a
relatively hleg:hiwlelsrtaag‘em(mc gtparafﬁlparkeg-&pﬂc Bk Q2% @Anth 1604 refa-fl Gy 16) or a

relativel y | enent ati.ons sem conductor sw tches
(e.g., opbelsr a?' e {ugYquEé‘é% e Bgldsé\%%&n%f” PR 9 ERpEIgHMeEYe 9fay be desired.

For cost andﬂti?@*ﬂﬁeimcefwﬂcqf bythgambsius;db)otecing t wIFEREO s@hal Fkd@atideh @Yy ibe used

as a sw tch innRl.as8 cuits discussed. herein. In
operati on of “cﬁr cui tMQ&“%’{W%%WQ%?FPJSI36%9§$& {mmm” Arged 1o RN Age (e. g.,

1000 vol ts) gkét&tcgrﬂntﬂﬁtéﬁﬂamrémbn@aﬁ@c@mﬁm:wwwgé tlgrtingay 1O tadSnbut | ess than

the combined break doMRMPhtAGES.kiBaPSObTLR 8 § ,ts) and 01714
O o dind MR (et Br o et 3) A8 )

(784 is 2?& xg‘lt‘t?& “tdob%glf‘i?ﬁ} ‘\%B’F f"é&jﬁ“@%ﬂ“%ﬂ““t“ﬁ%‘“ﬁbéfé"‘Béiﬁ%é’ﬁa totest tgaps to near
zero volts. hAgetubtantiof hyostaizat Ohd aheD0dscd WAk b 3G 8oy ment unit (hat deploys
an electrode away from the apparatus. The electrode conducts a current through the target.
The methoed includes in any order: {a) storing it a memory of the apparatus the time of a
deployment performed by the apparatus; and (b) transmitting via an optical signal an
25 identification of the apparatus in association with indicia of the fime of the deployment.
Anolher apparatus, according to various aspects of the present invention,
produces contractions in skeletal muscles of a target (o impede locomotion Dy the target. The
apparatus is used with & provided deployment unit that deploys an ¢lectrode away from the
apparatus. The electrode conducts & current through the target. The apparatus includes a bus
30 aplurality of ports, and a controller. Fach port couples a module to the bus. The controfler is
cotpled to the bus (o communicate with each module 1o determine a description of cach
maodule,
Ancther apparatus, according to various aspects of the present invention,

produces contractions in skeletal rmuscles of a target to impede locomotion by the target, The
472



V19 rapidly rises sufficient to cause conduction of gap 0171-4. The energy
of capacitor 01702 is then primarily discharged through the series circuit
of gaps 01712, 01714, and any series |load (not shown) such as a transforner
winding. In effect, arelatively |ower voltage signal, the gate firing

vol tage VF (e. g about 10 volts or less) controls when capacitor 01702
91.00183 i s di%Ehrged through the |oad. Resistors R1712 and R1714 reduce
trapped charge between the spark gaps when the spark gaps cease conducting
and override jhgal, @@-Ks@@@:tf}yﬁ;o@&td :thstttqz tYﬁTnm &%aypm&&t E& - GORR fat i on of

t he foregoing structures an ods ma emented in a device for

| ocal stun fu%8¥?6h§h&FFW6ﬁ¥”P@ﬁﬁﬂém§#U%“@§pHﬁ#%ﬁtﬁé§m$P@WSéR%ﬁEPe a

devi ce of thes,uStIEIltse&:gimtg}éﬁ@'ﬂthﬁmtﬂgmﬂ%d arBl-ensShin hunmtd t@ﬂ%né@%xd Amlyde all
finictions dISC ence .to | aunch device 102 with the fol |l ow ng

om ssi ons. “é&ﬁ*f“‘*émt‘}dtri"d‘ﬁ Etséb‘tilr”t PHY' ¢ AREL DERIPAS SRR YIETCHORHHL r ol
function 1544 crtﬁy clhercdnititsedbskquoms tegloypmEnt » siabitd 1900 Mmeklcd4Q: afFhe i ndi cat or
112, nenory ;@ﬁ and propellant 116 functions 10 may he omitted from
cartridge 105. PPRter face 107 may be sinplified, keeping only signals for
termnal s of contact oAndth8 spi@reratcordibgiv erfoacep200 6r PREO maytibe

i npl ement ed Vﬁi&dh&%‘@(mlr%&%hn %%%%Qt%s of’%r?fqpet LAunCh 1GORLEQ ﬂ%rl%%ét Oz may be
omtted fromde onnent unit 1/0Q . An apparét accor di 0 various
aspects of tKaPiue&antd "r‘H’v“é’ﬁ‘t‘t“bﬁ dtl’ﬂf‘ﬁé’ﬁdé‘é’é”E%B‘ﬁtqr&é@tﬁiﬂm% di‘ﬁ lswefet al

nmuscl es ofo-a ap arqget J'!Eeindctrmi@d&1d|u@§£)mm(ﬁﬂm@}f tikhﬁg,ctt arged ardilGn@RRay atus is
used with a pr. ynent énlt Qat de s an, eFectrode away from

t he apparatu§““?ﬁed%F%?@?6 8 “HBRH GGt ﬂéﬁ?? ﬁﬂ’tﬁ?bﬂ@ﬁmﬁﬁémﬂﬁVbéﬁf The
appar at us |nemudesman@Eumwbﬁﬁeamgﬁ@tmgenemanﬂhcm&ﬁﬁydﬂkemmhm@@w&mﬁ current;
and a deteCtﬂkakQ%B Q%I Qg%mlggg% depl oynent unit indicia describing the
depl oynent uni ¢ er appar according to various aspects .of the
present invention, pﬂ@é@@ﬁ@%ﬂbﬁmﬁﬁm@ﬁgngtpmﬁghéhéﬂamwanéhesmﬁwta tar get
to i nmpedesl ogQuRLA @ﬂ"}pj)éayltf@%h51@5(%%0&?@@\5@%@5@%&5& i ! H’z§ eV Aif) yﬁesQr ovi ded
depl oynment unit that dep s an el ectrode away fromt Bparatus he

el ectrode coHﬂﬁWP%%ét%ﬁﬁﬁéﬁﬁdfﬁtdﬂ&#f?ﬁéeT%T éﬁ“ﬁTﬁéaﬁﬁﬁaﬂatU§i|ncludes a

termnal; preogdusd dtgmﬂreamsorhmmﬂfn@@luﬁtrmuad&s@tb@&ttrelc.@op%mht Wbt he target
wi t hout condy t%H%,ZSa curre t hr ou target conducti ng nmeans for

conducting t He" ﬁ?ﬁfﬁﬂ§% Pice “tﬁ?gﬁ&ﬁt A8t ermi nal and through t he
target; initiating nmeans for initiating deploynent of the el ectrode; and an
operator interface. The operator interface facilitates, prior to depl oynent
of the electrode, repeated operation of any one or both of the producing
means and the conducting neans. The operator interface further facilitates,
after deploynent of the 30el ectrode, repeated operation of any one or both
of the conducting neans and the initiating neans, each operation of the
initiating neans being with a respective further el ectrode of the

depl oynment wunit. Anot her apparatus, according to various
aspects of the present invention, produces contractions in skeletal nuscles
of a target to inpede |oconotion by the target. The
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40 101.00183 apparatus is used with a provided depl oynent unit that

depl oys an el ectrode away fromthe apparatus. The el ectrode conductiC&LLP
current through the target. The apparatus includes a stinulus signal
generator and a circuit. The stinulus si gnal generator determnes the
current. The stinmulus signal generatokk des an energy storage device.
The circuit begins deploynent of the el ectrode w thout decreasing an energy
stored by the energy storage device. Anot her appar at us,
according to various aspects of the present invention. produces
contractions i I f .arget, to i de .l oconotion .by the
tar get . The agg)gi?gcﬁu%b?é tﬂﬂgﬁéﬁg? %C%I%{p)grl%vl% e*&f%?éﬁlo%%ﬂk“%ﬁ}%m?lﬁ’aﬁm iepl oys
a plurality ofadetcr thit ddeitentictdesn awayidaiapichecappar, et=UsdiciEActrisRl: (of

el ectrodes_j ncl ude l.ural ity ofrespective. e|ectrodes. Each set o

el ectr odedgzpf((:%%la%{c%%’ %b]&eelgﬁléec PP et ‘r’r‘ﬁi %?ioé’ﬁF?@lr?ft“fdr?rt(ﬂlli’@%“%q(%?qé’fc&? theRyeR| es.
The apparad uget RchpeRSoame@nangythstfc-agadci rcuit and a di scharge stage. The
energy storage circuit is charged to provide a first current, a second
current, and &PEUEFTEEIFHRHP Prframp afugction pf dstaynsh gedes degcardanse Mithdhe peak
vol t age mmgnhtude. The second current is provided at a 15second peak

vol tage magnitude greater than the first magnitude. The third current is
provi dedZat alhhiepekhplssice voFinagé fadynicoupiéing ediselny dlas presdrama pragenfatinst

magni t ud -t hird.vol tage magpi tudes .arc of opposite

pol ari tyseﬁgﬁﬁgﬁtﬁgglgg%?gﬁ%glf §c/)nwC gs a%cgéﬂﬁlrtiigbned(sﬁlft've stinmulus current.
The di schar geTht agehclonjpe basinal méspacthk welidis anshaenBluahor ogaeh. set of

el ectrodgs. Eﬁh tr%gjsf.ornfr .hazs)“?1 respective primary winffing for a
primary &ircui t° SFPFSEPERET JanE b Wik if Qiliq FoBRise apargs ¢ cHRSTSIORERCHas a
respectiye seThndaicy dahibdbNPaibol wheS8CRPMRA YA GlechCMidmbhdlcgupp!l i es the
respective stinmulus current for each electrode of 'the set. At |eas( one
respecti e set@nddich deyieeol taigpohberes hpsngbenednires emyingArtivamstol ane
other regpggtive secondary circuit conducts the third current. A fourth
vol t age between any two particul ar el ectrodes of the set responsive to the
first cufrentThedagehfieGientcldion | ehéza the funtoon Qbgoitpd @barging baes @Swe, r CUi t
t hrough § he el.etal .muscl.es.. fifth voltage between_ the particul ar

el ectr od%s, rséls? 6%%5#1 ge" eoofczaémée%’h‘?fﬁmé}&? i Of&ﬁ‘d‘/@%émfoﬁ?‘%mbt@ﬁlﬁeent ,

provi desdephgnshi wnid i e larddesithe Benerghent bgirseries circuit at a voltage |ess
than the fourth voltage. Anot her apparatus, according t

¥ . . v . - i~ O
vari ous ‘aspect’é [81ch fe gy Ak § whernilminfpratoesmmsat anideaons! ibn lakel et al
nmuscl es 4:0;ckpede | oconoti on. The apparatus is used with 30a provided
depl oyment unit that deploys a plurality of sets of electrodes away from
t he appailat usthe kaoph dutceof! chiinct wisdes tiaofondesoracopiuisad drt iderafty pEspectf ve
el ectro . ch..set of el ectrodes conducts a respective stinulus current
t hr oughqgilea}ngct%aﬁw%rr%scl es. The apparatus includes 8 stinulus signal

generat di, afhe tiuecH dwieetod clahe Sdeipr@y MRMBfoMALton @nHekecd BEatichQM TRl | Y
oper at e% controls, and a controller. the stinulus signal generator provides
the 41 CVICE.

12, The launch device of claim | wherein the detector detects the indicia by detecting an
electromagnetic signal.

13. The launch device of claim 12 wherein the detector detects the indicia by detecting a
position of the electromagnetic signal relative to a portion of the launch device.

14. The launch device of claim 1 wherein the detector detects the indicia by detecting a

current.
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101. 00183 stimulus current. The interface to the deploynent unit inclpydesip
a respective signal for launching each set of el ectrodes and neans for
coupling the stinmulus signal generator to a | aunched set of el ectrodes. The

detector dete indicia of. a.respective effective distance for each set of
el ect rodelg' of Cjﬁqgéamdgﬁ%fi/c OﬁtC?aﬁWﬁtV?h‘g’f‘ﬂfétqeﬁﬁpatoéﬁﬁtﬁ‘?tﬁQlef%‘ii}ﬂaﬁ’yé@mc?%ﬂa have no
ef fect wvohaiwset operation of the first control, The controller selects a set
of electrodes_to. deploy, in accordance with operation of the second control
and t he dgt ectt %Iiai“ﬁg] %"éc,e oA csEn doyiseris fhgrisiector dethess hetieditiade descamserted in
response gi@uiahgscontrol l er for deploynment of the selected set of el ectrodes
in accordance wWith operation of the third control. The controller controls
the stimifus $hylsarchyiswise af eleim d whemii:de the stinmulus signal to at |east

t he depl oyed i ccordance with operation of the fourth
control . ﬁl%tdeg&o}%%#%%%nggﬁg%%g%ugcleﬁgmtpéw\}g@rsiaosﬁ%aggﬁ%ct s of the present
i nvention, i sthpdeearnédedsythamd@ppay dttesinghahopadudesreeatdnass 5oRs bl the

skel et al dénfg%lle%i OII a target to inpede |oconotion by the target. The

appar at uSHE et i th a depl oynment unit that deploys an el ectrode away
from t hei@ppariatiusnch Bheicebeebiodehernduct s a current through the target.
The 15net hod ihnfcil udes in any order: (a) storing in a nenory of the

appar at us t he'Pf PrECie detectientsiyreignal gt or ned by the apparatus; (b)

receiving a whghess: Shgnaks 4 @&b&&ttwg@de?%%dibﬁ il\ﬁﬂa&%fdln%‘@m MCqhiNY
range of the apparatus; ‘and (c) transmtting via a wreless [ink an

i dentifi¥&td.on of the apparatus in association with indicia of the tinme of
the depl QyMentu. Lunch device of cif of Qﬁé et hod, according to various aspects of
t he present i nventi on, s perfor red ]ﬁy an apparatus that produces

contracti ons thelaskel deyvab funise kaspides ach@rgehdt o i npede | oconption by the
target. The aratus is used wt %Jfgpe,p ment unit that deploys an

: | oy :

el ectrode a FPEH PR ST Y RT I TE (e TR e St SaicetRae Ve tathe gpRtent t hr ough
the target. The ldmthediddwdrs oy 1Qrdekol fd)idStobhdg,ipi@ menory of
the apparatus_the tinme of a deploynent performed by the apparatus; and (b)
transm t&i ng e dugeh épigecdiclamgiayhesain d8icdetelintidadsiaondestitt dfe wppalitht us i n
associ atj, Wk, indicia of the time of the depl oynent. Anot her
apparatus, according to various aspects of the present invention, produces
cont r actd?ons A mesképetamedbs el iascbiledcd dngeipetds lodmedien beeanmpti, 01 dyhddhe
target. The .a%;r atus is used with a provided deploynent unit that deploys

COTRRTISING.
an el ectrode y fromthe apparatus, The el ectrode conducts a current

through the tatget!inditie fdRPALSIMEndnDGhilBesiRIdYSn e}%@@o&lzgﬁﬁ?ddi&eya QfreROT US,
and a contrg%ller. Each port couples a nodule to the bus. The controller is

coupl ed trauahiac Bt tgrpsRmpsPEate W hp taed thotdica descuiine heideslogment

descri pyphen,9f each nodul e, Anot her apparatus, according to
vari ous aspects of the present invention, produces contractions in skeletal
nmuscl es of aptrbrgew afonitirpedehd lowohoieiion iaccoliendearigethe iftiga.

23. The method of claim 22 further comprising displaying a presentation in accordance with

the indicia.

24, The method of claim 22 wherein the indicia comprise a gquantity of uses.

25, The method of claim 22 wherein the indicia comprise a range of effective distances.
26.  The method of claim 22 wherein the indicia identify a manufacturer.
27.  The method of claim 22 wherein the function comprises denving activation of a launch.



i O AJOt S3 apparatus is used with a provided depl oYment unit that depV&$&LBn
el ectrode away front the apparatus, The el ectrode conducts a current
through the target. The apparatus includes a stinulus signal generator that
determnes the current, and a controller that directs the stinulus signal
generator to provide a stinulus signal of a first type in accordance with a
depl oyne 50f..t he el ectrode,.and a subsequent  sti nmul us si | O a second
type to the el B&tPD i %ﬁt“ﬂ'“‘e”r“e2 ep %‘%@ f BCtOR Coniprises CO}&W&‘H%E%B%B?%‘US,
accordi ng2d.0 VEHfel mstBobs et 2dlirtkdreopipasien brdvitd e inf@matipt @diie @8ployment unit
contractions in%fkezil]et al nuscles of a target to inpede |oconotion by the
target. TRECARPH %t OS RO YGi th a provi ded depl oynent unit that depl oys
an el ectrade anRyndr@notdem Bppakah us inhea®lLeitedes SORSUERY ST BeGilihtent

t hrough the target The apparatus includes n nenory, a m crophone, rut

out put dedavE&, and a controller that provides on the output device a pronpt
to an opejat orrfy, &R ARPAGL YL UsHeANE 1RSI} R, dtDof £4&R, OF @n
answer to the prénrrpt recgﬁéedqﬁea thee chro%or?té&l‘f' e forneg%?'ng %ést:r?pti on
di scussesaprgfldevired enbodi nents of the present 15i nvention which nmay be
changed oy, nodi.fied w thout departing.fromthe., scope of the.presen

Cvent o 2as. dar ol CPis Rt BB P or e S A Pl g

descri ptideniceseveral specific enbodi nents of the invention have been

descri bed,, the_scope of the_invention is intended to be neasured by the
clai ms asset Tr Bt Gl 2R 108 CRTPHR R A T ARG e

| oconot i an, by e hRi@elbf clif 2b peh, 8aNMiee SRRRLsSLREnA: SRlestAtnd hat
detects indicia froma provided depl oynent unit, the indicia describing the
depl oy mertectpmpgnelin ggeal eletie laegogyarerithaiamehdispiceys an el ectrode to

provi de ascur REDt,tidUgRih BE widfcPlerd Ginl TRGHRs QERLRI Ll iy t he target;

and

36.  The method of claim 22 wherein detecting comprises detecting a voltage.
37.  The method of claim 22 wherein detecting comprises detecting a modulation.
38.  The method of claim 22 wherein detecting further comprises detecting the indicia in

response to sourcing a signal to the deployment unit.
39. The method of claim 22 wherein detecting comprises:
decoding a coded signal; and
providing the indicia in accordance with a result of decoding.
40,  The method of claim 22 wherein performing the function is accomplished in further

accordance with a contro! of the launch device.

41.  The method of claim 40 wherein the control provides a range priority.
42, The method of claim 40 wherein the control provides an identity of a user of the launch
device.
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a processing circuit that perforns a function of the |launch device in
accordance wth the indicia. 2. The |aunch device of claim| further
conprising a display that presents a presentation determ ned by the
processing circuit in accordance with the indicia. 3. The | aunch devi ce of
claiml wherein the indicia conprise a quantity of uses. 4. The | aunch
device of claim|l wherein the indicia conprise a range of effective

di stances. 5. The launch device of claim1l wherein the indicia identify a
manuf acturer. 6. The launch device of claim1l wherein the function
conprises denying activation of a |aunch. 7. The | aunch device of claim1l
wherein the function conprises conservi ﬁépattery power. 8. The | aunch
device of claiml wherein the detector ﬁr vides information to the

depl oynment unit to be stored by the deployment unit. 9. The launch device
of claim8 wherein the information conprises an identity of the |aunch
device. 10. The launch device of claim8 wherein the information
conprises an identity of a user of the launch device. 11. The | aunch
device of claim8 wherein the information conprises a |ocation of the

| aunch device. 12. The | aunch device of claim1l wherein the detector
detects the indicia by detecting an el ectromagnetic signal. 13. The |aunch
devi ce of clainﬂﬁa~mh§rein the detector detects the indL&%a by detecting a
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position of the electromagnetic signal relative to a portion of the |aunch
device. 14. The launch device of claim| wherein the detector detects the
indicia by detecting a current. 15. The launch device of claim1l wherein
the detector detects the indic a by detecting a voltage. 16. The | aunch
device of claim1l wherein the detector detects the indicia by detecting a
nodul ation. 17. The |l aunch device of claiml| wherein: the detector further
conprises a source that provides a signal; and the detector detects
the indicia by detecting a nodul ation inpressed on the signal by the

depl oynment unit. 18. The launch device of claim 1l wherein: the detector
detects a coded signal; and the detectg§1gonprises a decoder that provides
the indicia in accordance with the cod ignal. 19. The | aunch devi ce of
claiml wherein: the |aunch device further conprises a control; and the
processing circuit perforns the_f%ﬁpLLgQ]in further accordance with the
control. 20. The launch device of claim 19 wherein the control provides a
range priority. 71.The |aunc ice of claim19 wherein the control

provi des an identity of a q@%@ Ethe :
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| aunch device. 22. A nethod perfornmed by a | aunch device that inpedes

| oconotion by a target, the nethod conpri sing: detecting indicia from
a deploynent unit that deploys an electrode to provide a current through
the target to inpede |oconotion by the target, the indicia describing the
depl oynment unit; and performng a function of the |aunch device in
accordance with the indicia. 23. The nethod of claim 22 further conprising
di splaying a presentation in accordance with the indicia. 24. The method of
claim 22 wherein the indicia conprise a quantity of uses. 25. The method of
claim 22 wherein the indicia conprise a range of effective distances. 26.
The nmet hod of claim 22 wherein the indi identify a manufacturer. 77.The
met hod of claim 22 wherein the functlog%gﬁnprises denying activation of a

| aunch. 28. The nethod of claim 22 wherein the function conprises
conserving battery power. 29. The nmethod of claim22 further conprising
providing information to the deploynent unit to be stored by the depl oynent
unit. 30. The method of claim29 wherein the information conprises an
identity of the |aunch devizxe . The met hod of claim29 wherein the
information conprises an identity of a user of the | aunch device. 39. The
met hod of claim 29 wherein the informatjoge conprises a |ocation of the

| aunch device. 33. The nethod of ctainm~22 wherein detecting conprises
detecting an el ectromagnetic SIOlalgiggﬁ _The met hod of claim 22 wherein

TRIGGER 1.1
SET 4

TRIGGER RELEASED DONE



el ectromagnetic signal relative to a portion of the |aunch device. 35. The
met hod of claim 22 wherein detecting conprises detecting a current. 36.
The net hod of claim 22 wherein detecting conprises detecting a voltage.

37. The nethod of claim 22 wherein detecting conprises detecting a

nodul ation. 38. The nethod of claim22 wherein detecting further conprises
detecting the indicia in response to sourcing a signal to the depl oynent
unit. 39. The nmethod of claim22 wherein detecting conprises: decoding a
coded signal; and providing the indicia in accordance with a result of
decoding. 40. The nethod of claim22 wherein performng the function is
acconplished in further accordance w th/ggcontrol of the |aunch device.

41. The nethod of claim40 wherein the control provides a range priority.
42. The nethod of claim40 wherein the control provides an identity of a
user of the launch device. 100 mFIG 1
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