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'Governrrent sponsored research. Accordingly, the U S
Gover nnent__has a license_in r}{: i.nvention

o
and the r CRRSREFFRENES 9 RELATERARRLICA TENS T e t he
PFhB RppIRMASK clhelslﬁrﬁe@se,de; ﬁ@U% &% D) @@é%@ﬂa N%Der PRent

as provided fo the ternms of contract

apphcfﬁlof{)@/ @Wgn%@\ﬁ?@w Tpy003 pePatiiek WeSwfth k@l Resear ch.
BACKGROUND OF THE | NVENTI ON Enbodi ments of the present
i nvention general I%Er elate to systens and nethods

‘using an 20 el SQYERNMENF SlEN$E RIGHISr educi ng
mﬂ-?é #ﬂe&éﬁt iﬂ%@uo@%@o&vg 'Beeﬁg b B, aM6RR %nhgéﬁm{j@hh YES.

electrified projectil ve béen used for sel
Govemgafentsponsonedl tegparche nﬁxmoccbnelm the\H &Y. Govéramenty @@ta Eﬂm’:-up license in
r
tis it AP LR AL b By RO Rl P RSB By e others

on reaecmbwem@mn@ fothley thy teemd eSemmithes NG AW0001 4022085 swarded by

theogﬁcgg ‘? qf , 253,132 to Cover. A conducted energy
wea ypically fires two 25 projectiles froma

handhel d device to a range of about 15 feet to deliver

a stimulus si ggﬁ*ckg DI B8E INY EﬁT ﬁj ectiles

remai n tethere PoOwWer suppry | e handhel d
d Eniboémkbjltst ofithef present invertioh atmetallyi relat. to systexnb endshethods using an

ecti ar.e .al so |l ed darts ti mul us signal
electrﬁregl%roljec f%éreéhel%m mob(i%; a ers<?é1|0§ axhlmélﬁ vol t age puI ses
aNécages ﬁmrdemertehcmﬁgh ptd]e:tﬂws these moanl usedtfor Bﬁédﬁamsgelhd law

enforce, ?1%%{ er]/gerg %garggt gl‘f{’ é)e(fj ectile is &%uma%”gelﬁgaotr a‘ﬁ imal. One

rvere i pedance
convegapnaq elags of sa¢hrweaponsl mtlludesg)onﬁn];ed&ne@y vxkeelbmmasf the type described in

of .t ecti| e
U B L B B s M Ebtann sl Gt B Sanbr svpigatly Bires two
pro;edtmlfttrﬂxes hmdheleldetzmye} ayrahggb\f aboutt 1d8dfeet (@ ddliver adtiulus signal to the
t.o i.oni at hway .acr Qss._s a. of
targety 10 grosechias S AR ihebre Mplh R SRR e fio P pit ine
insulabe] wigdsd %tlﬁfbd%ﬂ%]ﬁaﬂ&s atraelsds edlgetiarss. t i ssue w t hout
peneIr t1 o t he r Oj ctlelnotetlss
. Ef¥ Sé‘é‘t‘ﬁ C%?be?“@t F1 T§IFB¥F;Y h‘&? veliags; R}ﬁ%esése delivered
througiﬁthﬁ fwiife€ endintd3BY eirgdt Scabibifd pAE in the far@X AAPHE, tithe Habthe stimulus
mpst human targets who, were

d th
Slgnaldﬁ%yﬁev(%q g&ﬁmpagﬂcq %?Prféﬁf’ GF AT elathingy mey e&f%@m’f@ figetrodes of

the projettilekanid th tafréb@’ sR6RIREYd ﬂlsﬁ,ﬁe a’l"ﬁi shﬁﬂhis @ph8dcdiveationally includes a
relatively high voltage ght agai nst the

relativsy high valtaasde gi tout ﬁ%g%%ﬁeﬁ 0 IO%W PRtavBOREAopSTHch peap of up to 2

inched. a@éfnsequently, the stimulus signal may be conducted through the target’s tissue without
penetration of the projectile into the tissue. Effectiveness of a stimulus signal of the type
described by Cover is limited. - For example, tests showed that most huuman targets who were
given a physical motor task to perform during or after being struck with the projectiles and
subjected to a relatively high voltage (e.g., ﬁght against the person armed with the weapon)

could accomplish the task. |
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T e e e e A O
111111 *Go002* ¢c..4 OCT 2005 WO
2005/ 084173 PCT/ US2004/ 032981 5 Conventi onal conducted
ener gy weapons that use a gunpowder propellant have
WA wdY/esd173appl i cati on. These weapons are cl as®CTiUaTo+632981
firearns and are subject to heavy restrictions in the
dnjl‘?ted St@tes gverel%llmtln their rketalllt
BYenLigAR) snrqusisd ienerg WggpaRs g & PEQRjagy gALS limited
applidatibi. Thse %Qjoﬁ%ﬂdc&‘émﬂ&ﬂaﬂ&bﬁrﬁﬁfand @ﬁaﬁsﬁﬁfebt&b h¥aviyftest8@®s in the
imulus sjgnal tQ a target_when the target is in
Uniteg 8 byds

B SsveRiyHmYing teprrgariabiliinon. These weapons have
| iIOthdr@Enhaibat &Ie'r%nw%%mvﬁf RIQPBX bitlthe ﬁr}éjébt?l@é 40 deliver

decreases the s ‘% of the person armed with
essentiglly f8e samgbimidys rﬁtﬁr@ﬁfawh@dh%l@é&eéeﬁ léﬁ@ﬁ?gyromawﬁ the

weapJ}PtTHéEé‘@@dp()h@HJav@%nﬁteﬁ lapfiitatidn bzadse FSIERE §:§11 8ccreases
propel the projectile as descri bed for exanp . S.

the safegy ahthe gersorgarmed with theoyeapen. Thi's propul si on syst em
USES iR bl Aot bndiEld ed g{gyw 85‘{] %ﬁﬁhélﬁs(iﬁ*e{i%g e -RYull

electric 15 cﬁarge In t weap onati on
compfegredegs to rrgnel Hgerojostile angeserthed dorgaemplecih UaS. Rakent 5,§é$117 to

- Covel s plﬁglﬂkigﬁ‘ E}Lé{elrrpgseg gxélgt?vei}psrﬁﬂql ?ﬁ& i1 195@?6“&Fed%%uatn electric

conpreessed nitrogen t prope e projectile
charggin thp aveproap dike dionationderses 3 gylinderradlcampresteyd gdas gh:hras nitrogen onto

a pun@t{lﬁﬁ Xe \& {'e%ﬁgz %?érgg’tﬁﬁ % #ﬁ}%eé\ﬁg% éj?r% gnoﬁll éé ﬁhg Bpo&é:@ﬁle out

weap ns I scusse ove.
of thefweapost udi es usi ng 20 anesthetized pigs to nmeasure the

ml{)?ocrg L’c%ent egpa%}%lyq{iglﬁbeg@%}gawa\% or Pl%sﬁbem}| sgeﬁ%? th%%@{l ted

at1’on: FHEPG
energy\mcelﬁ(ms msamssect:zdiokfe dTHb eateformMvas dlé\&topeﬂ)l&sm@jm@ms{n@l\@)

are of the t ener al | escrib n
anestfiEUA s B RS il enbodhal YRS DR Qb RESRNRER duknesey
weapdn’$ sideetwn’(ﬂﬂVlctQuSlﬂQ% ,lughaxcmepgyr wAvefbriverre called EldchbSMuscular

il ESESF i R L RSB O0Bl S RedDy ATy B

10/018982 o Bammiﬂy fitehbecaaiber IDh)0EYDCorpoedtat marep ﬂ)ﬁ tigstdfatence.

An Bt donfied B e ok S B T Sy S el et muscte
to viofenslg kentraan WbeormmpmemlyeivemdemhmbemMS @fstem’s

e B S B LS S BE i compiee

immobilightsn ¢faketrgen ﬂ.&kfohhﬁa!elﬁﬂﬁﬁ Blatisely higher EREgy FISIDARSR orm is
Iude 8 AA size 1.5 volt

gener% ]? g{i]lﬂcgfg frtogll ars ]%ﬁg pegﬁla%fa'p E/af:ﬁgr(lgytssﬁxrce .a}y¢f instance, a weapon of this

type Iﬁd}alﬂSIﬁJﬂé BIASsikdD]. S0olgBARKies, Q 1& 3@@‘&@1@ cdpitop) Lbfnﬁlﬂltanﬁ@rrﬁers to
A two pul se

d til
genergigg B\?%ﬁ Pgb(ﬂﬁﬁp# ﬁ)@ e&@?@rnrwsﬁﬂ? (F-& &daPat ent

Amodw deQiava AT titdypd descridag ReUNe Pﬁféhfm%ﬂllcﬁt‘i’on 10t/447 447 to
vol t age,

uar 2003, provides_a relativel
Ma gnF eﬁk‘é’é%bwriébl 200% Provides anclatively e gdghag& lg%amperage pulse
(to folh &€ Hﬁ&ﬁ@ug}b@gﬁ) asfaRdchaue E*ool%! RUbRLALY ¥ ?élé’tlde%%er voltage, higher
vol t age anpera%@%gpose to stinulate th

ampefegs gp (1 A SR telqnyalps Biay Be Rptuoued with 80%

less p%&ﬂhm&e?&ﬁlsp&l%seﬁt&%@w waveforms, di scussed
apove. .
Conventional conducted energy weapons have limited range to achieve an effective

separation of two electrodes to stimulate the target by an electric current passing between the

electrodes. In one conventional weapon, two projectiles, each with an electrode, are fired from

2
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Conventional conducted energy weapons have limted -4 0CT 2006 |

range to achieve an effective separation of two
~electrodes to stinmulate the target by an electric
current passing between the electrodes. In one
wonwgmdsisnal weapon, two projectiles, each wWplch/gBos/n32981
el ectrode, are fired from 2 -.4 OCT 2006 WO
2005/ 084173 PCT/ US2004/ 032981 5 the same cartri dge at
the same Grigdes @an Srdsisecedngls@f sspatation. Tirhupnep pwjectited Giotdi dleng the line
of si h§ﬁ51hrtﬁ‘éjw@4pgﬂgﬁ9ﬁ>vxlre'r Pﬁ)éeé:ﬂfe is hge!atat @rﬁegll%g Wﬁ&grg ange This

ower projectil egre
angleaﬁﬁ@ﬁf%tes tip P@ctr%h:g Iden%ﬁmhtatﬁet@ xtah&e Qzﬂ 24 destottie bottm elegtrode will

contau t'hg Mget Qﬁou"flS i@eﬁ gaogf thgt"OP ege%h'?degbﬁoﬁf&ftcg tag | ectrode

cont act e target " a I'8W t he t op
e IPe @Qrw@tmt deqirsidn Bemfatmo m¢gaotless Af therldstatee fibmethe handheid device to

o T Y e

Theres g dargenpacieadide cariyiegia first d:]eéﬁod@atohntes Alwemige Be1ﬁ015 At eDs-éﬁseHthtance

y ectile carrying a first
fom Mo e ok e A R LB R p i o leBhoce.
nghdlcsmand: bwe rdiubiliterdsalt. g&trange halsi@rg%mwoold&ﬁilﬁinenéﬂ B}eﬁavmg a
t he second el ectro

o B 2 S e 5 RSP WL o
angleshm ﬂlengnﬁysshmnem Ieﬁ*ecn‘iizlefyu&(idek R th)gethﬁh‘gl g% @o cRﬁe:E to¥Mectively
evice cou

deplon sg%ontdh Xec%giieg egft%ﬂle)l(tgvggfh %’é]he |1qe 4% g.refsn F qupglopﬁgterq the

pro_]echtﬂﬂgmsmmﬁc%se@\éﬁrobetﬁéle e foudd tﬁ@l@ﬁﬁ%ﬁ thed¥@ngdcd8r nBht detect an
o effectively de t he second

0.cl ose
°ble°te?eé‘&f° 1%?3%? JECKITY B BREPABIS/Y firg the A ORR gletEndes caring dhe seoend
elec&ddd@eﬁleeVmgdte the projectile nmust pass close by an
obst acl e en r he target, the range senso

P OHE S BEESHHS e EIEST e Beopragsariogf BLV o b 698815 o
Ragnﬂr Sett arkals ywiidnrie iR, Sethadn®) &Q&dy‘ﬁdﬁicaﬁﬁ Uil tJ&@cufracy of

on | ectrode to. m the targe arra
hl““‘%? g%%ﬁg &dtz‘ss“%:*é?lhﬁfagds %eéﬁé%m thigther %@b@?%@ﬂlﬁwd.aﬁow
U\?@Ihoﬁﬁﬁ;@féﬁxs&n@ bt of B pRRAGH Sven RO FudHel BYSrovih&Rs intost,
are jnherently aer nanm cal |’ y unstabl e

fli od
fehab}&%?{ yasrettentiyanpssgagnat e &‘@{IZ% foReneShWeaPORs: régphcguons for

energl Q&Spdnb avilll Ynbdin Qinived, Haﬁ‘%@ﬁ@ 126 B forfnSG SRCHIRRY Srovide

'Ffi qﬁ%{ﬂ syst ens, and ods of the present invention,
incregsgf s efonin o pEHaNeS. i n cost, reliability, range, and
ef fecti veness cannot be realized for energy weapons.

Applications for _25 energg weapons will remain

linited, hanperi AfMMARS, YENBEON ai | ing to

PIAQ¥brdRg td DEIRR !
SUMWARY OF THE | Eﬁ?’k%ﬁ%ﬁs g%}?gvet“%{l %gvgkaq%@g%és“mé‘c?mzmg a
target gmclydes elspizaden Eiel?lﬁ)(,@rﬁﬁiebwnt?ahlsalmda tbeitvwesn fhgrapparatus and the target
Spacih el ectrod d

pacib A Rploy &4 Oleifodeo ok BE Btk L Binell 80 o RS (B RP S Crctive
delivery plpat immobilisdngdinpflusiegiabyed el ect r odes rray be nore

table . for nore .
frﬁi‘{?gr%eslrﬁ@%gﬁtam g {ISI%Z‘}IE %)g lm{nobll Zing a tarﬁgllncluﬁﬁ a launch device

and a gredckter Tbapradensite amobmheaedstty fitedmrich devioarohid praJleétge aeploys an
lectrd VL C and a pr
clecrg BT e PEOHERS e ot R Pult 0 el T e aeopledC
dlstan9¢ bqt@gqq dlectigded isyass dq:pendent on range from the launch device to the target.

Consequently, targets at various ranges receive more uniform stimulation. A larger number of

applications for energy weapons may be met with projectiles, methods, and systems of the
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35 electrode after the projectile contacts the target.
By depl oying an el ectrode after contact, a distance =.4 OCT 2006
bet ween el ectrodes is | ess dependent on range fromthe
| aunch device to the target. Consequently, targets at
wggopssg1Banges recei ve nore uniform stinul at pamusHNo4/032981
Iarger nunber of applications for energy weapons may
W th projectiles, t hods, and systens of the 3
presert mvan?rbi‘*F %d@%guwefﬁ%?lg%a& Jopssessiaperogremiogy  higher

rehabmtﬁ‘,fgeéhler iratige ahil @Etufldg, dnd iMBFdved SffatiREd:Sin WiEbUsiddhinations
wer cost, |lower conplexity, higher reliability,

-aceor P%HV@F“F@ﬁ@%mﬁHH‘accuracy, and i nproved effectiveness

| A Methb®fby nﬁﬁ{mnﬁﬁl@a%l%et a&‘éﬁﬁﬁéjio%ﬁﬁ’s dsBEcts of the present
I.mpl. enentation. A nethod for inmmobilizing a targg

invenions gy in any\Padaro (1 prayisting & it elerieodss asesand clectrode, a signal
generéthV 8Rd hP8ecttJaE ldlE ind R ﬁ%fatﬁg ﬂﬁ{ de &})s the?e@é(ﬂddél&%gae (b)

first electrode,” a second el ectrode,

restrajgisggpeNesient efiihe sasord deatiadd svithapsnsgtte tite %pw@rcaltocls, (t)ratnoving
restraﬂ@@f‘ 1Y Secbh® el%@t%?ﬁ%x@ll r %%Eﬂg e £ild) elgcﬁﬁ)tdé Q{t%etﬂ ﬁg‘? %ﬂ%@)‘&g makes

of the second el ectrod respect
contagk Vet the) teget, (SQ)thEﬁ- dresosang elactode mtratlly@rﬁoweh ews,seimmdhe target to make

conta& lvﬁﬁ'xttflé’g? tdrétarn@ec’ é;#a%(;rﬁ v&lﬁ-ﬁe 1.fnl=: ('i:i?stt \c/aml%{:tﬁ Cc{ Le C%Btta{:at w1th the

FiT st ec rode cont'a

target: mit(di mvrslmgcamﬂnreihecstgnehea ithrei sigral peneraporethe é?mﬂyeleﬁ:tmﬂa, a.nd the

ib .get to nake contact with the target a distance
secon Em£${on1mhere the first el ectrode nade contact with

t HedeIEe tf«a'rlgeruqbﬂamg E(tdx)gep raoudrdiilng tp earfolub mpects of thg pedsentii@ention,

gnerat or i I st ctrode n he )

inctudb e (A ol BEH AN The MR Ao infuifd ST eig e It Gapract witha
targeta &'he)saztomgpdmoﬂ arciudessa mmﬁtélectﬂfde &"(b’lﬁ:oﬁfae&eiﬂi thie mélrgéttah@ B tether

rst and Seql tLons. .The f| rst rti.on
that miaJﬁlc ns geécu:é xmtnum'catlo gg{ %rgh?ogg?n wdt aeco@gpcgg?n The
dewce‘l’fmghgrendndbs mcmgnabganelratdr mlm sr(allctee agtithukis eighﬁladzeﬂfe@i%st electrode

he t nd a t he .
o 65 SEEAE LD 5B e S LB g orion o
the semldtnomonan ﬁahdpertsmlﬁnnbmlﬁirahbﬁ) Hevidde a ety breethhd ftd@ie first portion
malked QLGB e 00 SN LT B L O R PO o Wit e
secon@b@tﬁbn ooheed mavnﬁmb tHeit@rget h)edetpwygﬁé sec@iﬂﬂel@ﬁﬂﬂk lal¥iktdnd@kway from
ﬂwfhg %% the first portion to the second portion to

rans ¥t the imobilization device as a unit, and
that, after the first portion makes contact mﬁth t he

|to2; Pron, so- charE HESCEELIOM B yeRlpEAS TGS avay from
t Eﬁlbbﬁh@ﬁfs,of tie feehtGivdnkien %68 o be lraaler 96l riBe vk %@&@nce to the

.anay fro he first electrode BRI EF DESCRI PTI ON OF
Mﬁéeﬁﬁﬂﬁ%ﬂ“ﬁﬂ?ﬂ"? lélfe?ﬁ‘@erﬁ? &8€nt invention will

NBIG. hes & tidctighial BRIE Biabeh ¥6 4 $ystelf BAEGRES éreénhﬁed pBjectile
wherein_ | i ke designations denote’l

ng,
accordg‘Fge'i?e" gus 37REFtSs o teg Presen inyemtinnet i onal bl ock d| agr am of

aF Ry, 2Weifalchib séttiBhal 81de RS d frbREtiIRPh 8B {ved Eonfiguration for use in
accorgK? to various aspects of the present invention;

the sygegrp;of a cross sectional side view of a proj ectil e
| FIA 28119 WREbsS Séttibml i RW Fhd PojedfR JfBIG. 2A at the plane A-A identified

in FIG. 2A.

FIG. 2C is a rear end view of the projectile of FIG. 2A in an in flight configuration;
FIG. 2D is a cross sectional side view of the projectile of FIG. 2C;
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the systemof FIG 1; 35 FIG 2B is a cross sectional
view of the projectile of FIG 2A at the plane A-A
identified in FIG 2A. FIG 2Cis a rear end view of
the projectile of FIG 2A in an in flight
wapns/geatat i on; FIG 2D is a cross sectional pgirAd®20046¥Y981
of the projectile of FIG 2C, 4 .4 0OCT 2006 WO
2005/ 084173 PCT/ US2004/ 032981 5 FIG 3 is a
BEF shis@nerspesfive wieof ofan ctacteds eatdedinrthe prdjectiletoi E1G. 2;
BIG) ££1dd Goflsedtloffl view bt G pftfedife & 19508 i et ORR tar et

I [ W a

view of the projectile o I'n contac

FHp o is a aRpsSsectiBnilyiew of the projestiis ofFG. ¥ hften deployiment of
clectrodts0) €ctile of FIG 2 after deploynment of el ectrodes;

FIG 5A is a cross sectional side view a projectile in

&1G1 Pwesch wonsfsegionatsidesrvidvoa prugestilenintarsoweloafigiretionobr wise in the

E . FIG 5B is a plan view of fin nmounting hinges
SyStemgkg{%'é’proj ectile of FIG 5A;, FIG 5Cis a rear end

Vi@ wWhis atpien yiewjof fih moantiig Hihges dffhd projactile of F1G. Flat;

figuratiaon, . Fl 5D is.a s. secti.onal,  si Vi ew
S0 Tt el G dele B o PGS A R M gt ol
F861 5 isal credsdectiohawidefvidvhef the pispedtild & FaG. DG 5 in
tact with a tarqgef; . 15 FIG 6B is CLOSS ) :
ERG FE A st O ReR b vioohat e Briestla o 196 Eirtsontsonpith @ targe
HER] 6B/ ¥Rrtrose bectioh#l Gldeaitasof tht FrojebAld &f FAG! £after@RBloyheMt of
) u-c?f- a projectile in an in flight configuration for use
CeCUOG% the systemof FIG 1; FIG 7B is a cross sectional
FiGe7 Aisevvetrfent RR WSO [R67eétt1€ itPAn inlflEsht COnfigRatidn@or dE ih She
.G 0SS sectional view of the projectile of FIG 7A at
system pf <8|1ane B-Bidentified in FIG 7B, FIG 8 is a

FIGSHB BRGksS Bethiond] GRle WiV fahe pR§ecRIU GG 14, of FIG 7
gpcé\?j%%epl oynent of . electrodes; FIG 9A is a plan

asbisR e tgnAl yiqvaeidht Prejackle qfFEGCTA aiige aleps Byfrichentified
in FIG.0B; el ectrodes of 25 a projectile according to various
ects of the present invention; and FIG 9B is a
BT ' tsn Fochianat pde Sl votiag profcoliorcd F1G bafiar daplgyment of
electroddgpl oynment of el ectrodes of a projectile according to
vari ous aspects of the present invention. A person of
5FGH Sinisyr Rag Yiew phpeiRts ogpattargpt after nrpaghindaleploameptiofielegtiepdes of
a projec¥le Ade6rdiHoP0vABO R 8pRWMhe #0dent Pvaftdheadqor clarity of

Br esentation. 30 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
IG. 9B is a plan view of points on a target after impact and deployment of electrodes of

a projectile according to various aspects of the present invention.

A person of ordinary skill in the art will recognize that portions of the drawing axe shown

. not to scale for clarity of presentation.

DETAILED DESCRIPTION OF THE INVENTION
A system according to various aspects of the present invention delivers a stimuluas signal
to an animal (e.g., 2 human) to immobilize the animal. Immobilization is suitably temporary, for
example, to remove the animal from danger or to thwart actions by the animal such as for
applying more permanent restraints on mobility. Electrodes may come into contact with the

animal by the animal’s own action (e.g., motion of the animal toward an electrode), by

'.propelling the electrode.toward the animal (e.g., electrodes being part of an electrified

projectile), by deployment mechanisms, and/or by gravity. For example, system 100 of FIGs. 1-

5
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A system according to various aspects of the present

invention delivers a stimulus signal to an ani nal -4 OCT 2006
(e.g., a hunman) to inmobilize the ani mal. '
ImMmobilization is suitably tenporary, for exanple, to
woens/@4iie ani mal from danger or to. thwart actuenss/ésges:

the ani mal such as for 35 applying nore pernmanent

. Jrestraints on nobility. Electrodes nmay cone into
9 includssdapmeh deviee 107cand gaitidge 19¢. Laenchdewiat 164 ahndecpawsn supply 112,

aiming @ 4 - p

B P e Pl et i
propugilwrlw%l Bednd prongHantd20.akn s adtematef implenpantytioos prbpsilant 120 is
part 0P ¥arfiRiRE Qy4rENt mechani sms, and/or by gravity. For -

exanpl'e, system 100 of FIGs. 1- 5 -.4 OCT 2.006 WO

2603 /coBrnignadCRtaslced tgBadsdy Bapbe amplodedinl theimemifacture and

j : rd ri evi ce 4

operafift{ A8t 4L 68 Uhdrickifiyd Bbyek SRR Bl gne op pre
rechaygeaipieibatievins, appiag appesatiid 614 Rayipulude o knseqogmrsightiprdpifsion activator

' S .on_actjvator 118 an ropel | ant. 120.
118 e S AR Rt B e pipafiafy B PRl S i o, and
propefanttl 20 fnay amdlndedgenpiddded nitnyzen @as elntaperatibn, reattedgeal 08 iamdunted on

. technol o be, enpl.oyed.in the manufactyre and . 10
or i R 0 o ol OY B e SRutEe Pt e Do lediodes tobe
propelerhphay fidd lavayh dervddelidd and @ vaird A0t get (6.8 Aaid@aibdueh as a human),

atteries, ainmn ar.at us 4 i nclude a |aser X
ond afi i &0 eoe ST PRRRAR 5mld fo B feflng i ggns s celivered
througtecpatioicaf the tiswg of theitazétaln bife iGHIERndnea1d8 ClandhQletd€is handheld
q tri ?er of a han un, and. glro cgllant 120 may incl ude
an 0866?5‘8 BATEHT FPBEE R ferventon r}"éﬁ £¥dn, cartridge 104
| Sartdgy 104 i8¢ludeR prdjEctll @ LIRAAVER \HotRr é'&ﬁ'oel-lgagggthonran generator 136,

operation by the user_causes a projecti
and e‘s?%%df rds%&%’“?%t APRAFES L %p‘”gﬁ‘rtfé)d*e &5@9%%@?85%& P&adrdes
deplojiént atiilvat@\1d0 dndiotic@drGadre ERctodes M. APV Is0SdE M3 ABaRinclude any
huma % an ftfer Lalttﬁ.e el ectrodes become el ectrically
°°nV68§?fEF gtersp sl pedeiar tylatively high sogtey Saracyy &9 velumggatio, W asggform
generitbi’ 186G Beedveld PoiveOfiofpotvBEsolitce 398 afd gdefitdsaf @alentibRal RBulus

. ali .nE‘!gemsnt atign, l.aunch device is handheld and
Signal JSIE LB THANA CHEHIREr sinilar to a conventional hand

g TRe st{zatiits sipae isl@iviree indsl8 SirithAGY Ldpiddd bg @\phfAGhrough the
urce 134, waveform generator 1%6, 0 and

power sqQ
tafgetéfva\é@f%g?- P FHETR | Mppareaesecpgptor Epacalectigdes. 142 cooperate to
form 418 RhQYORHal ABIPRFPE St HBHP o) Fhdee el e QhQXfTﬁlgfe asgitv\i/glraal electrodes

activator 140 and one or nbre electrodes 1

not deplayPE BY deployrasnt pebletra d4a(Re- Bensd bridppsraef reiactile)32).
S eldpsctifdd 320hay BLHL ¥ 8hdk H&'vﬂl% é:gﬂl?%elﬁg Q@&ﬂlérysﬁ%?n!f&qﬁounﬁng

ratio. Waveform generator ecel ves power
PowerSOWESE 13b A drsuit 3ssembly fgewayedeasganeratmidny andreddctradd deplaysaent
ShONR| 143iH34E | | Jv e S ds Ty U
cppurShOTH THEIHy FOD SRR H o bbb shaProf BB U8 wetted
aedeWHHC f?&@h through the target via electrodes. Power
SAWlfLird 34 [ |l ectrodes. 142
SSRGS s o
a stowie gonfrgayationrte B deplpyrsl aodfgwatéono Fomrexampmeldn an dmplkmentation where
0, deplqynment activatoy 142
cte P81 855 R USRS oS50 BBl BEHL L L2 e
configuggioppyovides lagnpdymeno stybiligpvfongecontmeaviehefiths pojectleh ev deployed

conﬁg%atti%ﬁ%gﬂls&tefs %rSti%Hl@tS{ng]lgl delivery circuit directly via impaling the tissue or

indirectly via an arc into the tissue. A separation of about 7 inches has been found to be more
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30 pbmer source. 134, a circuit assenbly for waveform
generator 136, and el ectrode depl oynent apparatus =4 OCT 2006
138. The body may be forned in a conventional shape
for ballistics (e.g., a wetted aerodynamic form. An
wel2evusaie depl oynent apparat us includes any perhsznsoses:
t hat noves el ectrodes from a stowed configuration to
a depl oyed.co ion. For exanple, .in
effective ﬁ‘tﬂnéirﬁé %fa‘?%ﬁr i gms@seqnée%qngaégpaﬂt@nafr@yﬁwbe@m%ble such
as an elemde@ﬁ the@hiph @fehloBifdr N hORA. tWRerAthEORBIRIS afeFulth§ apart, the

a stowed configuration provides aerodynam c
S’ﬂm“lué Flgﬁ?llaPPay‘elftb’rPaé%“é dhraieh morg fisyuepereating mers eHeqtive stimplation,

desiramgdo vafki 'a%@'bf e F&&Rlﬁ\teﬁﬁoﬁ d%f)l'o??ﬂlefﬁ%f SleBR@es is

delivery circuit direct via I npalin he tissue or
activated affes eanfach isynadedy P&‘?J?;Cﬂll%{-”@ anddhe fazgst eComtacs apsa g dietsmised by a
h n
e S8k O S ST R L L el
activatog @ﬂ@rrame@q{o dHe prpisefile body; p ghdngs in ainettionometpeity, or acceleration of the
n j I
deployRER LRI SR AL D g<)rrﬁlwﬁt§\?ﬁrl RIRERecBIAAN ! $43 508 trodtes
placed l@r smeeiofesojaetde 132 wiethedgraet). Atdqploymtmtmgtuw&orslmgnhat detects
impact 9??16 C}‘?alﬁlxyg)’cs}%?fb‘?ﬁ@é?ésg%g ‘d%l? C)@Deg&u%h%i%\?g? ?e(l) L?gé g SI%%%%CUOH ]pf
mechanidabensrgssie prefemadsfot lowx;osidﬂmleqtylﬁm nt of electr odes is
B%éloyﬁgrﬁ%f %fe&%&?e@ Q(t,o%gfng Itdc’ \4 ngo;igg ra? ﬁfD (rg?ghe preger%i%\?’eélﬂgﬁdxéay be
ﬁcﬂﬁmrmbpbdmnkmbfﬁmtm@mxﬁerd@p@hynmamanEmkaﬁ@mpmﬁdeh&m@&smﬂhe

front of‘tﬁ‘e ]? % elcﬁ onaéfca%ttaf:}bte%aq%{éetq Cé(ﬁlée act | V %gc‘;tlé)\émtlé targgt (Sne or
more elvcﬂtodes myy bo ex;axsecbi:ﬂrsaitabqndma‘ctetdh(e g., dﬁ'ﬁjf ﬁ%ﬁi&ﬁé target) Exposure

_may be e‘i}tlerv atlﬁ% gr/ g{er rlgm-r 1@'1{1% %géleg x%ta;g %‘H%é%&f”c of the

electrod@fstqgk anpte ¢l tbgeﬂi.%ﬂeshnot Hf thine atrcﬂfvgﬁtl&sel)ﬁspd&ﬂl d])gdﬁeﬂés delivery of &

simun§FEDIR oot 30 S0BE ALk Seod PR B TEEROTLCEL o s

togethenofor Blﬂdilbteemmcchnhzafmﬂ, Fhenstiatuiusi sC@lal RBLEgate isaffipleaf 1§H‘nﬁ @&h
W_COS f el ect

cisorier g, O WG F L BiePr S i o 088 1o R 2P BERE o4 AU otain wich
the handsa(pr bﬁutht acthe tdsatof ah Mimbie hoat fiten®t td BR1OVATERlectrb®s. This so

e BB B S B S SR S SELSOEE 1 L1
exposedaledtiodefinfaihs huhd (o mehthPsf the tdr i, BRlizedbing %&e%o;eéﬂ?é €he one

t tably di ted
oo Sy B bR A QL G el ed e 8

hand (oflbhbithy of fhie @diget%e telly WP d Bpdrierde ottREelb e SRS st
be caused b %ﬁrb %f tﬁ%keelectrodg stack |nt% t he

stimulaion) etyeen 3n fﬁ & troderand g pgposed cleiepde mpwelllgwepiehdel

immobi@t&ehr odes, delivery of a stimulus signal between the
cl osely spaced el ectrodes. Wile these el ectrodes may
oy testiggeit wag fuindg that the handsiof aareetispmpparticylarty effective

location 3 stfrhhlBbHGueStb S ery B¥h ﬁéﬁ@&&sﬁi&g i SAE nBR T rve densit-y

di sorientation. A téflca response behavior to pain s
places ¢lgreg npbeg ofinevefiheraiore tp tha meintm ghiree dinsities 2Bundithe exposed
electrod8 2m8lsnifyMg ﬁg%tﬁ’nehﬁstilﬂﬁatﬁsﬁfegf an _animal) in an

attenpt to renove l ectrodes. This so called
Iﬂrﬁalr?éteff}awwfﬁﬁiﬁﬂw&éfwn@él@% laumick devjigs W8 caraisigo@4 and projectile

132 are BEH®; Bhd ﬁ@wér@@ﬁx@@ﬁ%t %\é&?ﬁr Qénepgi’ rel36e 03&Hode d?ployénent

el ectrodes into the han e tar
apparatyyy 3§ fpraed phan lgﬁ@}}belmath)redevudqzel 5@ rr;éapted for other conventlonal forme s
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or nore exposed el ectrodes inpale the target's hand 0CT 2008

(or nouth). The exposed el ectrodes in the hand (or
mouth) of the target are generally well spaced apart
fromother electrodes so that 30 stinulation between
wanoeddser7zel ect rode and an exposed el ectrode pay/ushdo9usres:
suitable immobilization. In human testing, it was
found that the hands of a target are a particularly
of plaggrrea pp gRIn thevigity AT thetareeti i pmaltasnatel mlﬁraentmmgoyment
apparsth BIR USRS | 'efeb@oc'de‘@"l kDR hDeq P? et EE\#&%E 1 an C av1ty

density_ places a e nunber o
Immopiizatien dryide i prmel bP g %msun&@nmrwn@l t@dheolegp ﬁsepdrsaﬁal security

(e.g., ﬁllaﬁﬁﬁ% 19%%@&%%&%'0%@ or il a.im.rHﬁF fu{a%tf éc%]/atlone facility
In an afternate system] enent at ion
securifplg; &epra 0 ding tignetlern sgneillogde caamjasp ﬁ@}lﬂotntlsbutdd}&ﬁ’, @ emergency
Qi a?ﬂ%r S 4, waveform generator 136,
rmWOIQB }ﬁﬁﬁ éﬁg&RFg %ggt pparatus 138 are fornmed as
aBTOJ eatibh] 32 mant bedﬁhdew inoe-letbq). Fwalperede fngplerodrations, projectile 132

oGRS o B 010 3,

oImmpbilizatiagets dxsbussaﬂleaém @rchatee anymebtesintrif abluatary nlotlon by the

d t tus 138 .is om.tted and, e ectro
arget 8Bt QUL nBRAREALH P e BbbE Bt Pb Greapepyh pormal musce
ﬁmctld)llmbl!unbblhzanlom lnee(dlemt inelulib @1l aeytiob @r pid elusgexbiUbd fagget. Preferably,

vol G Rk FReubR (T e gute el eﬁ%%’%?r'ﬁaorﬁe?%#tﬁwugmdﬁ&ps

vanatlbnsj whémeipldceent@f elettradat 1sa8giondl A6s dftfincti € 6£16id o rhéte Gkoletal
rveill equi pnent

I di t f
sl e B SRS 3058 63T Byl TS ensy o
pain 1sp¢authe Sipfee 1@ targt AUl REJompTEte 2 @Edtbd tﬁsklﬁlgréE?Xnéaﬁacnatmg and
dwamnltﬂ é or non- lethal. In alternate inplenentations,
F e&f8Fe 132 incl udes any conventional technol ogy

f Attemdm imipBtreniatighst dalinyh 861102 maynibtlhds & subfitas conventionally
ﬁﬁ cussed -herein inclu any.restraint of voluntary

availaflg SYCAROTR e £ reatn gipace BRociiis ishiclc PvE 1 Demy.oRroragle 132

may bé delivetkel ‘ﬁahhse}{wosnz’élcﬂalgé 120ty f @fnbaedw Elblcmvméb PSietBe 132
| nmobi tion_need not includ

t on.
may gD B Pl Gt ocHte6 RE BTG BOS £ (620 AfEIBgD or carbon

d10mdb)’1MQi/¢tl’hI rapiyl réTets€ bepressnfel (k! gn %It) ﬁ)roe Inofbrc@ 'c['éikeldac%y' #dhemical
I ST Ur . varil atl ons

espiratio are not
feacu‘%ﬂfé’Flré $ M )}t?ftYIéq wed Pb%yé%m?@leraérgbaerdsploymg% of
f Bﬂbﬁﬂctlm 30imHHR t@herbPiA a8 RYRL 10%@?01@9&% ISB&Rn

i_t abl bilization. In another | [ enent at 1 on,
device 13%(3%"1 5§°W$ USHg Ay C%me}é%nah technalegysferipurposgp gbproviding substitute
1 & 18 Bbért
or aux{|RFPEEWE t ? ¢r sg%rtzé’lf@ el'e‘mégﬂ'f_ngg st&mtrt)pﬁg s ﬁ%’fm

[ ncapaC| ta g;{% ar get
generqtquh 38 n@qﬁwat@qg@fegctbptm& PR gqmtrpé}m ploymentynd/picecrdeing signals at

1 hSdéb |
aunc s g:raerlgg tp?og?cfeeg\gxgg{ él%ﬁlélkée/ 1r4s26i}{ %b%ﬁ%}t@n%ﬁﬁﬁ%ﬁm&%‘t&oh in projectile
37@@}$PNPéry) Projectile 132 nay be delivered via an
©
glrﬂg]h égglte:é ¢33 Hﬁlﬁgeem %5& rﬁ?gg may I%\% gF 8?(%?1‘ r%?rg Befelve rgentatlons
In eacly F@@lhlap@tetlm ﬂemp@gs@dc@woré encgcls:ctmdbs «hg@mse«irbem b@ﬂ be
combu?é'_a gl 3934 nfi@herdd) gxloeﬁce cﬁr@j‘%!:t‘?le ik %gest%r ol Y Sore %lrlr%oges of ‘system 100

sprl ng orce, e create em ca
discussed above. By comblmng deployment actlvatlon techmques and electrode mechanical

features of the various implementations d1scussed below, the likelihood of success is increased

for placing two electrodes at a sufficient distance apart from each other for immobilization.
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reaction such as a reaction of the type used in

aut onobi |l e air-bag deploynent). Projectile 132 nay be .-.4 OCT 2006

tethered to | aunch device 102 and suitable circuitry
in launch device 102 (not shown) using any
woanssaisiizonal technol ogy for purposes of provedi/ospeos/32981
substitute or auxiliary power to power source 134;
triggering, retriggering, or controlling waveform 30
é@pjgpt@l@ afg@dmgéf) Variqus ,qgaec’ps%éltq Rygqepﬂ@ven@pn deploys an electrode

from @1@ Ada Of thieeo; SR1X YT BRpact BNGE PlojE@EEind tROtaided np(ln%xéltnple a
| aunch devi ce 102 provided from el ectrodes 142

projectidopf ¥y oftRIGH Anf has forseonfigumtions: db) 4 ﬁowctﬁoen@mma@on @Q‘r 2A), where
fins aﬁd’latectﬁﬂgé’\ﬁ}}: in RB%@ ﬁ)tcbi!icﬁﬁ and gnérﬁétro‘ﬂ:??Z dh lﬁ%ﬁ%ﬁ@o#ﬁ)&rﬁﬁ% (FIG.

one Oor nore several | a 1 on
2C); (ﬁ}@i J@me c@pﬁgwatlcnm@fteaj epritant mﬂntthatatgev gtlor 4Axadd (4) an electrode
deploféde&ﬁiﬁglggﬁoxfjggéu@e q’r& tﬁ¥v2$%?%cglges§;§%§ %%)Atﬁgged (re1 ga Wose fitted,

manner to uce ‘a project or one
formedpyremprds pﬂwelsd)db bogs B@hn Fod@arddiore agaed phigddd2 pré}els projectile 200

forwa.gcf? gﬁg(% I 4 19&941 %2(%0 Ele t%deg)gg??q I%:gﬁlgglteiangoeé}ement 222, battery 224,

feature ’he var
and circmiﬂaemrhha%(bns di scussed bel ow, the likelihood of

SHRRPER b AREASR B P 0558 8, SRR o s

* projedtiheyo n dnotleey iroplem8ntation; pfopeEllad 080 inMuiA @svi0840Y 3r projectile 132

S2004/ 2 A prajectil.e cco t arious .
includet TAbECGnqAR SRty Jnifetle AT R i to Ses et sBeal bt o
(not shovamistiéteas foarn rabet bletha tik¢. ekt yiet gnodlier ﬁﬁplbﬂﬁﬁ@ﬁo@fplﬁg@2 or launch

ti et. For exam pra
devio B Bt o it Brelrized s efeAvrd el Tkl oifien the
pressugizad g@us &umm (A3 Giscusds¥d, belhE bopeflind $s @it HOFL F1OL2® and is
cations and orientations; (2) an in

0
contalflf"g nhlf“mé:on gﬁ}‘g% ion (FIG 20); (3) an inpact
Cc Glaﬁlng B@&jmomaleﬁirt mommhamoumg fortcb@pbien@adf prdjtétile 469 and

coonef ) B hEEERI5A0 Bl olS L LU L 00, (£1,

1mprocin(gsie fﬁgltt tchatacteristicsTeAn aldrhamp Qﬁpleﬂéntﬁt&ﬂi &flits iy 2B aYr reduced cost.

. Forward f.or [ 202 propel.s projectile
In onGiplern AR fsiBibop BEHPT Ao BRDCHER AU LB PRAB gistc and i
shape et/ 8r1cﬁmeh§i@ﬂﬁ| ik siighbe REBG tod2deliRatd B the 4ddred 18126h device.
202 may include propellant

Fi 2%ngUI 3ss q? ¥ 30 Pl ug
ins Gma(yéa Sés e Ot R q%q.rﬁlgnqyf m@lgﬁ%mgrorfsﬁel sprimgs quéqﬁpms for
causuigﬁn@ieﬁieﬂﬁiolvdaﬁi or rbt@lrﬁ{gochg 8éployaal REMBE. 2Eih® fhay PFARE] drddfor
nch device 102 or projectile 132" "includes a
stabiliggifiy T e

B shel | . Projectile 200 may include a
MPehantif@blemBRCOIL? ARG r\*ﬁlﬂﬁ'xg cdsid? 206 @(9?01&!19{’1@ 20514 SpAste from
f oam rubber or the like. In yet anot

casing 315 angde thi@pan frop kagy 28% op impagt ﬁ%meetév 2@ withhe target.

Translafig} VRS 23 &nfim Q&Qﬂg%@aﬁfe@%&y&ﬂ &%q'rcgﬁénd:gpﬂrgﬁcﬁlg 3b0; and
propel s PTOJeCtI e 20 he ressurize as Is

may bPE’P“é‘d%“é‘ﬁ owazd the seay eadef praicsitle 209-oBithar @mslmsonamx reledse plug 202,
preferﬁﬁlg @anﬂehigva?cpgméﬁ@toh SB¢ ge;ﬂ%ﬂﬂﬁlgl glﬂ%?Ob 'hdn@yﬂr%ﬁ% f(l)%vél%ﬁrode pod 210

Casi ng provi de yham ¢ sin
is actlwﬁ%ﬁéﬂmlgmgel@p@?@c&lal e 200 and cooperates. W|th

t Eﬁ:@ﬁl}@é ﬁcﬁlgz 19li ? e%ggode%ﬁ' t@%ep?% %'}‘é? RBES1e @ BEUY, or packed

nmore fins 262 npr ovi ng
insulated a¥igedt andispring %16 AFfst@ﬂrQé‘} nlactacallymOenmmt e¢dtode 812 fos cooperation

in a stithfgs ggl%al %Qlﬁveﬁ‘seg%%das AR2ssed above. During deployment, tether 214 extends
from storage in pod 210 to a length (e.g., about 5 to 18 inches) that assures suitable electrode
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In one inplenmentation casing 206 is made of a pol yner
such as NORYL(r) or ABS plastic and is 25 shaped -4 OCT 2006
and/ or di nensioned in a suitable fashion to be
delivered by the desired | aunch device. Fins 262 may
wal w@/dse17aade of plastic and may i ncl ude coppeeT/052004/032981
steel springs and/or pins for causing novenent toward

or retaining the dep Ié&ed position. Fins may provide
spacing;beivgegrdeployai Plestzadetm 2 5% andriedtiorleft 2367 Tettisr atay implude elastic

materfil & BHrovedke frtdGSm gﬁa& %E@vegﬁglggtgo 2@ c% %Qrt&%éplspgnég% is

to separate from 30 casing
compisgyy into pod A 10 anrhintmeshaniead p@utmumatzc@mmh phlthﬁé oh assgmibly of

proj jeclil@R), ﬂ'gl?lﬁ% 4073 Htsggag%te@ﬂoﬁl'mﬂﬁ %%xkﬂ?gaﬁyl{rh%delectrode 212 and

toward t nt en prOJectl

tether Bé{’a ﬁt@epﬂiatwt o6 vrsing; 206do imagct Ba (tbrgrft ape p9let:¢tlal @staﬁﬁ from electrodes
736, Bl ther translation may rel ease plug 202,

preferably'the rearward translation. By separating

pBater2 @24 prayndes @QWalgsozﬂﬁ 13¢fecircatessgobly 280. In slternate
implefiEh s bodleRl 2 ER AP o SE P ie P e dnardined by power
supplys pioindainch dbheej 1 OZ)mr m/aaqboadr suppisudnat shdbwy) iregartridpel104. Battery 224

connects el ectrode

216 Tet h |
s S g P o BB Eor 2
conventiomalil 5 vl (dbaibah seld irrbAXaA futidartsitbdpachyHgeN Battér¢ DL may be

14 e n fromstora od 210.to a | eng
fved g Vg5 ronf AP T G oBR ARG By ARy mass of bartery
224 wﬁbxeﬁkécbtd&raﬁslamﬂg élerberk 220 06is 1Y\ Bed R4 BB@anEBiting element 222 for more

. 0 032 5 spaci bet ween depl oyabl e
efficieg %%??%ﬂ éwuﬁ g;gﬁ 2&%de(s) 236. Tether may

i @ﬁlcmd BssehBS1tI30 mdﬂe&fﬂle%iblé SrduitRERYD1 Reaphed Q&u@tauery 224,
o] tmee el ectrode 212 and_t he target

Circuls $5=pbly DB ARPIECERE THEG P Sa21E" LR oafes 236. Cireu
assemBEfﬂme; éminbﬁﬂd Y Ed‘ﬁte@l 179 i &% @hvasmanithynnef. FIREIRSED3d Ray be

cosi 330 ﬂg“t B b B B Bt b e conet it

the targtetp| Miyveditint @if tr&RRting elRRent!202 kP Bsrlvald Breb 8608t er %{Jﬁt may urge
ery

&5 gVP? dlstance fromelectrodes 10 236. Bat
electr 22%§ Ed0 FEiNET PWHIAE clecasles £3¢ inkq the targetas senbl y
ZK(Heplo@alﬂls ERERGAL acdoPdh LITRBHiAlsl BPts dFahd ﬁ”eyent’zgﬁeﬁtﬁm is adapted

aced th a capaC|tor havi ng a char ge nal nt ai ne

for tet[a*gfeﬁs Swé?ym%fﬁ BpY §mnaco with thedaraetiss disgrssed alpyeoFlegifodes 212 may be
forme® @Y\&ﬁm&ldpﬁhél if B coReMbhall anad, Lo gﬂzﬁnﬂi@%lecﬁ%ﬁé §f2yoi’?ﬁ6} 3

i ncl ude one_or nore conventional

mCI“dF?r% FRikeT et MyRial ofthpgpnglzxes. Spikes @a%mmpsdnapenmtralon of fabric
d k
wd 0 bndBEAS I AAR A BR g o pockeos
t Pepgesti }z;q Mgn@n@rm nits sppv2d cenfignyatioo rwhelnum cmaidgnra fheAt a suitable
d1stan<-g‘§om5§10 Q@é ﬁ@f ¥ins égfmm e{lvaf; ﬁg(?-g {: sm o Hg{ %rf)_% r%lﬁ t200 in

| ement 2 adds to the iner
the in @m’c rorfigwtion. dikdnskitieptlemep222is fmgcedfreqnWaugl leﬁﬁg i ght Impact

i 688 AR LA 0L BN S5y

clectregies dhd prp deBloy¢dnplatie target wed/edrstating elremealt 22 bbbcea mehrward to
o RURREENS MBFLER192 238 A by A8 Al Dy

bouncgy ergaticallieen REET Aid, bﬁer electrode 212 contacts the target, projectile 200 is in its
fully deployed configuration (FIG. 4B) and dehvery of the stimulus signal may begin.
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constructed of stainless steel and include barbs for _
being retained in the target after contact with the <4 0CT 2006
target. Movenent of translating elenent 222 in a

forward direction after inpact may urge el ectrodes
waBod@nivard to assure burying el ectrodes 236pCTus200¥e32981
target. 25.A deployable el ectrode, according to

vari ous aspects of the pr esent i nvention, is adapted
f 6 aseeandreEamalept BipiRsHle ageRIding s KAriaKF pypests of themersentdgvention

-attachgé SAEEE 86k AbGMRe biREE 60HRactoEhd FYjebifle aéaﬁﬁm thfget and attaches

stainless steel in any conventional manner.

at leash 2 4pqomd clesirade bm@amaﬂ@fsemr@elegmqlerﬁspww@ lg»pa gubstantipl
portiod offeUdhds bf Q{eteﬂ‘aﬂzcﬂ?éjlectﬁé eﬁor RNSRS pd %G1 S8R df‘so§ 6f}9-1§ four

penetration of fabri'’c and tissue and rearvvard
configysgtiogs: G)M@redmnﬁwathnr@iﬁh 13- R) where i3 ami dp@mdleis ere in

S |
ot LB oy 915, 008 LML D010 LD, o
configyeafiopatftepoontsat mthm%ztamgt/@ IGwedy); end ) ea sicntgod2(Bplogehernfiguration
(FIG. @?91 Sﬁ% éc ife %Qnélﬂdestcgkg.\}é 5b2f %&g Ii]éar gl%%é&%‘%@i gglﬂ' fins 506, battery

an ting el enent orced rearward”’
508, r¢4r|fghng elpetpraietS 1 Oymixchit 1a$semblavr Y&t fréle@ctrddes 5dduda$rode tether 516,

Qé to conformto the inpact configuration
cap e ae gﬁﬁ%f c'gfbrzodes 236 are deployed into the target

afdsihg 863 pramdag aleh@mmhmﬁz&wmg feresmpeasntadstbrbjectd® 500. Casing

- 502 mqg§up??%%%t%l ore ﬁ.\rn o§{6t tgﬁ_ ﬁé gcg gf’%}) %{a?gcg%ﬁhésgg&n alternate

1mplementanorcaxhit§/ ﬁOﬂS(léeﬁ)h&du&ﬂlbostAfIh efe RiptahénddidbnZidng 502 is made of a

pom OB AG TARTH BB 05k pR e s R et e
fashioattd buHelB/edegj}e\he tEre® E@héh de:kﬁl:e‘ Fif9 506 Inad A be\ade of plastlc and
ma lnc(l)u e/(:(())841r73 / us2004/ 0329 f;L As a second exgnF

Y 5T G eCPPT T 8¢€ &Pﬁsgm}door VHFiBULTHER BV EMT R %”éﬁ‘f‘g the

-deployad\p@smlonn Flratrﬁz@qhe\adadrag &astabiliatiel ethe ﬂitﬁt by force of

f .the projectil aj. nst the
4 eetosiy b S onaTaRe b Reeibgd gfﬁ&'i@mﬁ@g fores-
sBamgI 568 praivided oweicoufa s dorleyredit s4sbEbIRHIR aBatt@? 5D Sy
tud2 he nmass of theI ﬂle rojectile. For exanp
inclu 6 rOBf QEIOFES cqglﬁﬁntwpa I-_cleg% ng 1y lgmpgtﬁyon la.aatﬁy %(}}rlag F%vgntlonal 1.5

volt (l‘(OiI)lniﬂ) sdlbivedA sanf st@dlbﬁlt sllz‘éﬂ patitags.. B.Etﬁsrﬁ B8 muf Eé fixéd ©@%asing 502
el ectlro es are in stor? ocati ons. an

in any JPftu R Rty S0 ks AT peHeh SR s SRerin pLcaties S02fer more
effecti@B tinpdd} of fedy eldirddePaith theOcQﬂgEt gur ation after contact

V\%t h the %)g:?ge%}hs FLG . 6A); (4) an el ectrode

IRb GEET i béé%oowclum r@r fe%yg elpstende 81 9. feont glgctrodes 514,

and breAl€hWEE bs 330, nﬂoﬁ&@ech“o@é’ Esséxﬁ@l;y Bbechifads §as§%45 02fv9r% projectile

fins 506, batter rear facing el ectr

500 iscpqupigd: in gawden 45?{21 lsffﬁléﬁied éft@rclmp@%m pRjertile} @O’(lﬂbtbé target. In
one int &ﬁ&{tatﬁ)'hﬁbreaﬁ-@ﬁraﬁ 8h§ 85¢1in l&em@%ﬁ ‘?k?ca%?n% 505 l@!’i'rsfa&gg electrode

vi des an aer oadynam c housin or conponents

510 lsgms{l%@ttp ireralpa targgisihegd asiy taragt reashgsdpwardrfeons eleptde assembly
530 fok ifdan@® fhtdRfing BREAN S Wor bfectrbded Bp ﬁt}ﬁfcgg&g{ With §mg§n

alternate inplenentation omts fins or re uc

cb¥euit psfephly Jlgpeepmet fanctivns earlogeys BOdrcul agreublyo}3Oaliscussed
abovePOl yner such as NORYL(r) or ABS plastic and is shaped

and/ or dinensioned in a suitable fashion to be

dBlertyededgthy S deivenlly sdnnegtsriint clestiades 5 asl rEﬁEfaqmg/electrode

510 foft l:§(§bepﬁloﬁqﬁi 8 s@fnuf @?Bél ﬁ{;?’% %Qctmaz}/s dxscﬁésg&i Sbo‘%/%p R‘%Jo ot OF more

. Steel Erln gs and
condu@tprsr@ttq i ﬁié spprly a stlmulus signal from waveform generator 136 of circuit
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depl oyed position. Fins may provide drag for -4 OCT 2006

stabilization of the flight. Rear el ectrodes 504 are
positioned away from casing 502 in flight by spring
- force. Battery 508 provides power source 134 for
Wl 2003988178ssenbl y 512. Battery 508 may i ncl udeT@S®00032981
- nore conventional cells. In one inplenentation battery

aseral 2 AR B bR Bk o poghats 0k e

dep1dymeaasetm 598 2xtehds R sfoexgeeﬂbasﬂigadozn@a [h(hgth (Ege aBB&ES 18118 inches)
508,  adds to the inerti nor e

that 3@?%% "?{te*é‘e elesiede wrcipg B?Wepreeﬁnlwaeﬁ%i @}?ctrmeséaﬂ @J@% front

electfolledd 14¢ | R@ler 816 nRA§ HRIMRIe)e1 RO nafteiid €9p 1098 Fhef fBfck B9 impact between
el ectrode 510, front el ectrodes 514, " and break-away

rearetl%%'é’ g4 apd b takgebct r ode assenbl y 530 is fixed to

Cag cAdreRAde WhERIHRbREE !, ﬁJbngg eﬁ:%nf tﬁatmtc?&‘hle&] on impact imparts
cartridge 104; and, is releaséd after inpac

a seppatipe EEq Retwem Ao elagodepsgerebly prd Ga eemaqm@ ﬂénpmﬁfc@iﬁ For

exampl£aK HERY, o ﬁlbe‘iea§291§ b s%egmw é&sOS(BOco ‘Eééals@ ?s%Qngoz from front
ear aCth%IQe ectrode i's I ntende

electiode gesemblynpfd laeng mﬂ@awg@ttonx manhef casgmﬂd athd/@n battery 508 work
agam@! &‘f)trélggs% 538 %ﬁ?yg%: %/arpoS?f é’%ﬁtu#e%ém tzﬁ}s%ag' Eq? I&']ecfease 518 and/or

remove front e rom contact "Wt
cap 523 myétstor@¢mm6681m‘>g@rﬂyl lyteﬁmzeapmi'lh@rqwné 60 toi wgscasing 502 away

from %{bect rode :agste }pgjl(% dgﬁiﬁﬁgl cae???ﬁ g‘g?#l g%fsn §d%023 é‘ft:i\ea%t Otie rear

electrode 604 thde maﬁiﬂ.ﬂccmmt wigth thef taxgeta aglot b aodistands Horh Giont electrodes
4 Cooperation.in a stimlus signal delivery circuit as
"di scussed above. Two or nmore conductors in tether 516
s U hljersate trpieinestaorgetairojbetiles O@inefudés tgmiskting eing. 106 impact, the

._Cl.IC WO 2005/.0841
L T I N L ———
electrslesciMabig gemaid/serwadonfibjftar exapac& afuchg teindetingiey MaPurge front

I ; ynment, tether 516 extends from storage in
elecn?géélﬁg)tggga%g a length (e.g., about 5 to 18 inches)

t HatoparsSon eﬁteﬁlﬁrstZilélaﬂd 6[330:116‘ etheredpajecin@1Det m@g I'may fall by gravity
epl abI [ eI des,504 a ro
anccl SDRYRRY Fo Pk e Y ARTRL 285l A A Dlert et o SR of the
tethet, ntpnmﬁllﬂahdc foora&hthe tarperpdach hied ayeRtuluhe dn hstic ttétﬂﬁr@ﬁay further
enha.rtcg%e appF E 8?% %%té% Oth? H.gqa / eI aat?%gthgros%%r%se {arﬁaﬁor@ﬁs it stretches,
returmnp &Hid energy 13&1]&6 abjiettG:s ﬁtgfoﬁ&aciﬁﬁ fam&lﬁa‘cﬁhgﬁlﬁ&fﬂjecg kRedrdl @R Qarget, and
t rTH.I nder O a or
B R R

d1star&'>élb®tvﬁaﬁi m@frdhﬁkﬁaﬁedd(@%hﬂ the2r@ eldcBAd(§)dRN 2 tebLGIhAdS preferred.
inertia of casing

E\E% In on nent ati on,
a)/IBP CRgRipReRs fg @Bf’ng%f%zoo&gépﬁsatSeeoaﬁarryar@%rélénwsnechmsm

prope’:kﬂtﬂlé @théraPoject eh@tl&ﬂ GinHI £n gﬁ&ﬁﬁﬁh AR odt2lTBe Se2BnddrR Bropellant or
rel ease 518 and/ or cap 522 may store conpression

mechapispgyay inelude Pé‘l“é]é%e‘irﬁ?téf casing 502 to urge casing
SO&s 248 exhipR) ﬁ?ﬁ)ﬁgcu%' a%@c;rﬁﬁ’l%% @ﬁﬁﬁ@@ép\éct@ %@theg)?&laﬂ}{hwtlon

. tet her 516 out of casi ng | east one re
includgsaoe Pp O SEPlBls clagkade @amea@t hayingtong Remogs pss. &n opgration,

upon BAp#Yt ofthePrélb&l1ansE the @FBel hOR anft §HideAURS fromlthe projectile body and
attach to the target. For example, projectile 700 of FIGs. 7-8 has four configurations: (1) a
stowed configuration (FIGs. 7B and 7C), where fins and electrodes are in storage locations and

orientations; (2) an in flight configuration (FIGs. 7A and 7C); (3) an impact configuration after

12



10

15

20

25

30

35

An alternate inplenentation of projectile 500 includes
a translating ring. On inpact, the 20 translating =4 OCT 2006
ring slides inside casing 502 and along axis 501 to
force deploynment of rear electrodes 504 that remain
woioegsumt i | after inpact. Such a transl ati nBCT/USmo4MBYIS1
urge front electrodes into the target. In operation
of tethers 214 and 513, the tethered object (212 or
contagi(ygith the jarget (nalggoys i0F1Gy 4A ) sad &) amelestradegepiaysfcenfiguration (FIG.
8). Pio?écafet7d@>in61§&&léﬁgn§ﬁ@i Brr FOR él@ﬁd&@é ﬂﬁzﬁ 5 40 96?]tbgl%ry 708,
tether, it may f oward
circuig %ﬁsg@bly 7&@cm1dlrpkésea719endul um An elastic tether may
T etig 702 L8B4 f
t arag e? OAE e agt%l1 céyt%e er stor gs"foé%g}ﬁ%%&g&é&e%ﬁ@ 700 Casing
702 mapyrsapRrevesne or meare fing AeP fonimpreviag dfy flight gharhéermjcecztm alternate
1rnple I{enﬁﬁgﬁ 5121%(% finls z@ér:@gg{cﬂ&é stI I'IS 08%) irﬁ@ 18&9( ancats{ﬂg 70 1s made of a
polyrrp?e ﬁ&ﬂétN@h%@ al ABH p}aglcaamd/mshapéd andédr duhmsucmeg éta su@table
fash1o 181;0 H&?ve?%ﬁl%?tﬁn f%ﬁ%d lé.]z?nh deevllceeC tﬂmsd%ﬁsr%naéyr ariso %e rgeﬁel O%Iplastlc and

rode i NChes I's pre red.

" may ltm;l’(.‘l@r capppx erviet sirings sndiér mmﬂjoeeetusing nz2E@ment to@ard oa retaining the

ceplfECRENERY SR-0RD wPViae RoaFo B afon RERRT it - e

t Bagety.708head s&mn:dsadsmblp 7o epdrata in ®maniied @halbgainidrbattery 508 and
cket notor. As a third exanple, a

Clmmp?sgflgglty ﬁ%% 33309?‘51 MY o various aspects of the present
| Foanfromamrlectroddsie srodeployed afidremgad wiea bdleased Beieldaske710. After

. r ea vi one or _nor arbs. | peration, 3

impa) B rofeaale A0 s Piciiget FeT 710 R RSB CIF G b ek electrode

704. B &¥ iSPldnitgtaA0RYrefeagdm 10hfcIRIe}a @6AthinehAOHYE @f&dshowxﬁ #abslides
rOJ ectile 700 of FIGs.

forway? tﬂ%&&dﬁe%&écg&ﬁe?t{o&e gtr‘ge%ﬁge. Oel)Tr%pslaélPB\RE@Js ring releases each tab to

permi€ edathiefpetradd Tollbw G arc/d¥ag Fbny &is 70 Ldepioyed fékikion at or in front of
el e trode ntatlons

are in st e l.ocations, and. ori
the pqiBho ziﬂmiaﬁs[“ﬂ"i’egj’ﬁtp“é’ ‘aﬁ'ﬁ? Z@}ﬂ&@ﬁwa{aﬂr égpenflﬂl ? gyape pfihe surface
aroundfthdt ppiac)t conf i gurat| on after 12 OCT 2006 WO
Z%a 0184173 P 2004/032981 5 contact with th
g‘b? Qs ’g duggdcglong Aye arg by a(t@)swaﬁpré%@ﬁaem@nge 713,

Elect:desy meﬂamtww ﬁtsﬂdmﬂd:foﬁwd B)casify P028bhd Eleﬁ@t@ of prOJ jectile 700.
i ncl udes casing 702, four front el ectrodes 704

Wherk tpedy g5 tBréHne*PS}ngt%x’mP&S?“élu iThe geteatig)|eperey of ﬂlﬁﬁﬂmpressed
torsioh @pR@SSErovills a bRpLIMht B ¥hRhANd &ESroabs ARl LYl dut of slots 726 and
housi ng for conponents of projectile 700. Casing 702
mto%‘?fgoehpport one or nore fins 706 for inproving its
f iReghate ﬂ*@ﬁﬁ?ﬂﬁfa e talheék n%ﬂatﬁ elee&@delagd 'a%RJn@a@ﬂhﬂEf P} that

omts fi ns for reduced cost. In one enentati on
translatgs plapg 2o 79k inside sasng 702. Fdeopedes ase edtained w:&n\qa@n hoakr 722 is in

R A o 0B S0)y hDI SE Lve
of & praieAiahdisehaFasdrorRlaacty Gevieraly2 abein & ofisdel cotapt wih havks 722
{

s BSOS SRt 00, D LT g e
deplopigg ietectipdesFh gs digqussedoabiove dr ag for stabilization of

t

P e e T
Omltt@i rlp @i furthes sliedpiate ispRmtnEGos St daofeur electrodes are implemented

symmetrically about axis 701. In addition, front electrodes of the type described above with
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Four front el ectrodes 704 are depl oyed after inpact

when rel eased by release 710. After inpact of. -4 OCT 2006
projectile 700 and the target, release 710 rel eases a

tab (not shown) on each electrode 704. In one

wiorgpésaisens at i on, rel ease 710 includes a cont apomesioo4/032981

ring (not shown) that slides 20 forward at the sudden

decel eration of projectile 700. Translation of this
refereneq g 2361288 $&4 aesdpeludedin eliernpie prajectidesdiavis dieed wganting or spring-

loaded BlobMith P RE BofVEHLd § J[’él:ﬁ‘ﬂ?' s 701 to a depl oyed

position at or in fron the point of contact
bét me@facq@g@jle@tmﬁet way boadded to ey efgrgectil¢cPeitl, aad dtprnates of
each&bu%s f the surface around that point). Each
ctro 04 may be urged along the arc by a torsion
S @ep}vgment eawhdihg hyyeariotgaspeés Bf thetprasemsnikddomesy bee the forward

momﬁiltg%gt%ﬁ ;brg &hg 1 7§T|@B£1%Efg§8‘dﬁ{7\ﬁm8%g \%%zthgl &g ﬁor € ample, in one

rojec en S t’or Si

- implegyeniatign & prlmanppmmﬁu caifiee sqaceteé ltaoaﬂarg IDED; ggulesf Thééorward

o R ERRS L L G g L P Pontos

proj ecallhfd; to ideploy nﬂte tlt&iaxxet SeMcﬁ@sproﬂaﬂ:ﬂleEmMy iba @bsitiened ifhe kear portion
on each el e trod nd a, sl ot nder 724 t hat '

ofthe gty pEPERUCH EUE R B0 Bt Rl Gl £2 Aol bl oo

projedilleefiight dEls @méigation oftile bbres amhthb fdimiﬁ mhddehtdmi vector forces each

won b SHURIRL NS LA ARG e U Pl
any nﬁﬁm@réﬁinn the sdeaehanr p}@eéﬁlmdn&wﬂﬂlb t:dgé/tla&%y% 6 54 britfore front
cont act. w ooki 722. After act wt

i.onal h th
clecirp O%EFgD&mmX PEVEEH yAch seroRdans Prypetifeer qlestindy By Agtethered by a
conducBVeEREe So BRPnEPKr seédndarytib]eeiile For RNiQEAK LRI ul ki ARl

d| scuss d abovisSO 35 In an anternate i npl.enent atj on of

FAOTFEET L7610 PR 5o551io PIRESH i <e0PSiEY PERIGRIoF 08 Sl gpdes from

mthnoﬂibirtrésﬂectiu& ardsU IFoh exanipld, GeirRarl FRI; &ﬁlﬁdﬂn@j} inGRude HPfe@sunzed gas
han four eectrodesa‘g\rel Ierrented mretri cal

Or CXRIGAY; RGeSV G 15 A9HVREHHTI SRDRCK PO PIBS. 1 DRRRORsAaR pdects each
secontiatp @réjesils flogditadiovel 1vtdtian lr&o AaeBafgetl 2006 WO

2005/ é%??; PCT/ US2004/ 032981 5 reference to 236 and

5 f4mehad {orapgraasipg the sitectivh spreadpesivesnt §leodesip corgadqt iwithgthe target

mclud@ déﬁlbﬂﬁg HulBFlE eRBtroded ALGHE df@ﬁtﬁé bmgteisrbrtaﬁ'@ysf 'l\@ﬁlﬁpl@felectrodes
projectile. A rear_ facing. electrode

may }%e QHW&P“‘%%}O&? Poiatofrye ect%enpaaharhléfr st ‘i‘f‘i‘f"@@gdi’fle electrical

charg€RCAgdhiS £ {FERE aftR O ¥ 6r inSBRIe OMIB M ar cOHERiGh\Jerk ﬁlegﬁi‘édoﬁ'&n two
aspects of the present i nventi on may use the forward

differe) CHEEHFERASGP! taﬁ%9b1r ) ey eFiG- BA@p@ BBella antiguagon 901,
electrd)cfbfs 908 Rl 804 wikd PadddFolrdh @Rl apdrO EIENAIR 062 vJan&ﬂ@cted to the

i mpl enentation a primary projectile carries several
positiveiegpidat 9f fytispdation rosver Jupplst delagirade 9Ab Hameenmeded tolthe negative
termirS® 6 P PoWeP Etﬁip?}ptllnlcgﬁﬁ@{rét% 91%%1 el@@&.‘cﬁleg G/@retu@&g E%legpo\ée 912

cause the secondar pro ectiles to epl oy Into
was fouginches frapceleteady 9%6 ;e elertreds Haywdsdopdrihes Gomatldctroddil 7.

Electrb&&9100617 @M, fd dl??orﬁ{eh TRarb Qh&Ed %ﬂko%t B{lﬂ ¢ $19U %%ﬂat% 804 and 914

bores at an ang degr ees e ‘axi
may approginggte the pcéntqu iigyhact offhprojpotifel dupther deplayimantsehdyprintsof impact of

the prfabhilk AendtMMNBEH. FRAROLHMNMRGLSY ontﬁ?éu?z?cison%? Ryas about 5% less -

_effec_tive (generated about 5% less muscle contraction) than configuration 901. It is believed that

the lower effectiveness was the result of lower charge densities. While the greater number of

electrodes delivered the charge to a greater total surface area, the total charge at each electrode
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secondary projectile to deploy at the angle of the -4 OCT 2006

bore toward the target. Electrodes deployed in any
manner fromthe secondary projectiles contact the

target away fromthe one or nore front electrodes of
WOhwopwddtidry projectile. Each secondary proj e@Ciriug20u/032981
el ectrode may be tethered by a conductive wire to the

rimary .o condar projectile fo eliverin
was xByghi R4 bl lanerisiotha Sparag deroiios aﬁé_%/gla@é%én%%r% the charge
densifiéipahe VRS eGH BEWRYOIhRIsh 1RSboay. Thie (oW @BSrgf OBty resulted in
wthin their respectlve bores. For exanple, the

fewerfpaurans Peing sfalaeds 2neha lepsee mygenlar 'peRSUr i zed gas  or
 eXphAFbIfe e@g&g&i MUtGhe bonfAftdoal egcﬁieh%owmlﬂm&an signal
the tar ropel l ant 'ej ects each secondary
may by Fyitehe PW%W% eleﬁmdea sp BrehrqtgH elegtreses gee aosiyve)atany garticular
time. TREIRHANFIOT 2 hREHE RS éB?lyﬁrtkea ﬁﬁfnﬁ% gk Mﬁ&%ﬂ%ﬂf&%&odes includes,

el ectrodes in contac he target 25 includes

in anyjeider fprfglesting ¢ privokglectiodey é‘@) apnlygméh@wnﬁﬁ\d%SIgmaLm the selected
pair; @) nfnfBdSg HM¥hhdeP hangi‘e%qh{oqg@ {sar%ertI%M) i ﬂl\é%eﬁt\ﬁéf Eha.r%e s less than a

Spacing to the point of project
limit,¢en¢lyds thatatdenst erneadthe aﬁlﬂcted@le&trg@esnmn sefficisndy ceuﬂ&fdao ¢he target

to ford f?umlﬁgg ? F‘Hﬁtd@p&e@y 81?%‘.?12 ?xlécﬁ €) 9%@ tfngctfmé ﬂe%txﬂf ggglyanﬁd and

.m?'asure om two urati ons
moni@ting astilkhpredetemifi¢d3etal Sergaic delverddn A midrogroceastorqrr®Hding such a

: meth% 121%{7 E%ggglg%g%blg @gct%)cgs \é}flge%s ?1%?? ﬁ’lgll %:Hnd éd’&fxl?ﬁaﬁ thaeptlme to select the

was conne
electrpdess naﬂpeocfei‘aedshyithmtaegeiton povver supply. El ectrode 906

nnect ed to,I a termn e
T LR M NI Y
contacistetivednl eqnbfeoﬂke afd 2 tarpets The uctidng Gdﬂmacﬁcﬁrﬁpilshbdéé?ﬁtérﬁﬂﬁact are

accorgl?]lh(%:hecf1 nﬁdsoeoI ¢ t r'Odpgx(itga]s'Q%VpergTéed ‘rg'nt h%? s or%ﬁgllg‘lerg srln(%ul%aneously
WﬁhEnmmWe centered about p0|nt 914. Points 904 and 914

I?ta)i.rﬁl rptgn:tgl QtSIS]l 111t Iﬂi]ﬁ n‘g?n%?rﬁﬁg&ong&e%%ect{u#g and systems
descrﬂmedwjhenctn (i@ may Ue@brfnﬁﬂieelr ih ahy seh@siice laad/dt dotnbimadionpireid(ii) the
rati bo 5% | ess effective
Comp?neenﬁse%; & cg% qélé/m?%ig “ﬁll}g%‘} B ASHEFAEti on) than
c oﬁtifhogg]li &tereolnavﬁ B#en ddscmlﬁadf;ﬁéfbﬁ&tbdnﬁdﬂlﬂhenti fthis@M®¢l invention, many

variaigs &P UG P T R Cahe RahsBRett Sesah Bt egr are not liited
by thélgletcifRrdistidshes dbloag, Gt tathed sipubBbelimitadt cﬁl)!ly Syhk @&g;e&if% appended
! the total charge at each el ectrode 14
claims g5/ 084173 PCT/ US2004/ 032981 5 was roughly cut in
hal f, lowering the charge densities at the el ectrodes,
and | owering the charge densities in the various
current pat hways through the body. This | ower charge
density resulted in fewer neurons being stinulated,
and a |l esser muscul ar response. In any of the depl oyed
el ectrode configurations di scussed above, the
stinmul ation signal nmay be switched between vari ous
el ectrodes so that not all el ectrodes are active at
any particular 10 time. Accordingly, a nethod for
applying a stinmulus signal to a plurality of
el ectrodes includes, in any order: (a) selectlng a
pair of electrodes; (b) applying the stinulus signha
to the selected pair; (c) nonitoring the charge
delivered into the target; (d) if the delivered charge
is less than a limt, conclude that at |east one of
the selected electrodes is not sufficiently coupled to
t he target 15



to forma stinulus signal delivery circuit; and (e)
repeating the selecting, applying, and 15 nonitoring =4 0CT 2006
until a predeterm ned total charge is delivered. A
m croprocessor perform ng such a nethod may identify
suitable el ectrodes in less than a mllisecond such
that the tine to select the electrodes is not
perceived by the target. The term"after inpact" is
%Egﬁgstood to mean any instant of time after initial
cal contact between a projectile and a target.
The actions to be acconplished after inpact are 20
acconpl i shed so soon after inpact as to be perceived
by, the target as_occurring sinultaneously wth
1 b ERefbod JRT ermobibinng artoreet trhyrethodicompsisingi | i ty, the
I nvent Wi SLEQS he,_net hods .and systens descri bed
he ;*gi ngsf%]%?rgf/&@%n%éfdfgﬂp%aqpﬁs%ﬁ ot plreiode, avgrond electrode, a
Siga#h gerEraton ; argindn ( tlejtrédie deFRFRRAECN! 1 '
eﬁE@ooc%i- ments conbi ned in aniﬁmanner . bé%%tﬁgﬁg%ﬁ{c’&gr%e second
ave been described preferred enbodi nents of this

novel ianytef FroRstriTRiRG | at.i nd i ficgati.gns
are possi%?e and t he éﬁggﬁ#ﬁgn s %§%§ng%ﬁmﬁéFéW Esgect to the
AR eleptrons; ed by the specific disclosure above, but
rather ,sh imted.only by the scope of the -
appended Qﬂéfoglén%o% CeSTTofil o K ne oo clesmaRREYith respect to the firs
ehetrmqai_ft@rt_hBMbleldc&bﬂ@ rialed! @tact Wi PR! BOSet <o that the second
eg cLs%ng. a steg far providing a device conprising a
| rs{- BHEEY MRYES ayay dxon thedpeset fomieke contait grith the target a distance
agsniomtvatiers BRral el &dtRAIE MR t_.apparatus that
depl oys the second electro §§8%9§?EQW#8%€68§ rai ni ng
movenerdt &P fonereddingda eltiemtinodiznal tih HRSBRER bhdrEr, the first
elfeétfo?l%,-ﬁidecﬁégé%‘ggde?ecﬁ—tgg for renoving restraint of the L
~_second el ectrode w P} fespect to the first- electrode
2.5fThemetiesl dficlaitn Blvdeteimde nakes contact with the
targetthgg.LhatEtBe-second el ectrode initially noves
away from thHet Bt CUBPRUR 2 cosinacndwi tpiug ieat t iar gefirstaposition
resir b atheesecaiipdedtod® WGH Shd RSl Bl ShesLLode made
gontact with the target; anggsé{l%?é%l PRYCIBYH Y it FigPect to the first
elgfqo96i #¢ signal via the signal generator, the first

el ect : d_.electrode. 2. Th thod of
R A A e I S —

3-arflte smpthod) of TBaini @ whéretrs thept8p L Brovidigs tal
S%Sﬁgg e%Iaes?t rpde wi.thin the ??éi nng rom ﬁover?%éﬁgog%e%appamm
resp Pf 1% th .rfPF?‘Q S Féaé’ls}aé’éé ey titne traneptes ofth respect to the
[)emiﬁ?/git go%zr_g@t&rplﬁgf&wuy GoBBthk Iﬁst%oggiog.wa Y fromthe fir St.

4P method of claim 1 wherein the step for releasing compri'ses a step for defeating a

fastener.
5. The method of claim 4 wherein the step for defeating the fastener coxﬁprises a step for
defeating a break-away tab."

6. The method of claim 1 wherein:

the step for providing the device further comprises a step for providing a
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3. The method of claim2 wherein the step for -4 OCT 2006
provi di ng the depl oynent apparatus conprises a step. '
for providing a translating nmenber that transl ates

cwi.th rd:es ect to the casing to urge the plug away from

£1188 1% skagsbdginember thaT ransteteh aath 0éspetiab Melc4her £ig

the stepef asing conpr.ises a step for def®ating
a fast e%es:eé.p E‘ﬁj %ﬁtémﬁg% r?Sg‘gB‘FescPaﬁtf‘m forwhansédtmgt bye tist @pnslating

meHbegef eat i ng the fastener conprises a step for

~defigall a break-away tab. 6. The method of claim1l
wher %ﬁ&gﬁh%b LUBY, STBRETBIRGDE SFapgfor emsletinc eeléaded B@iich to remove
ek

comytraistes a step for providing a 16 -A OC T 200
Sca@_iﬁgtg.thand a translating nenber that translates wth

" esteEEee of Plan d ahargin thensiep bt 16 PinkRbrrbRIR b for propeling
COHPEdco8S ranslatin e translating - S
9nejggercéth7;@gr§%&ﬁae‘{%%o%2hec)ﬁléf ?an%mﬂ%er ein the step for

t r ei§gnethpdof chlirmes eberid e Glep £oP restraint. 8.
Thﬁﬁgﬁéh‘)d of claim1 wher err? théﬁ-gt epf:é ?%Pés }téenm?qggelectrode
Conpr %8s directiop away fromthssatget ng  t he second .

1@ TetmetHed analaih' 0 i.r | ectr.ode. 9. The met hod
of cl %inm 8 wher ei n%{e&%sﬁﬂéep&%po orp‘%’%'ﬁa’lnlgith@ dpyigp Sirther hemprises

s FEORYRE| 2 detherd ghat i methianichly | doupledlithe Ghi@ et@@%l%cfeef %?aeﬁhe first

t Reactr .. The nethod of claim1 wherein
f or Cp%%i frﬁ%‘g%’rh%’ga‘é\‘?i“% Fstifiy o e8ieripe ifemsstul pmpadt diftBe second

- a clestrpdy anidthe tarpethani cal |y coupl es the second
I de the first electrode, the tether
! 1:;([% |g %ﬁ[et%i‘cﬁjg‘?fgﬁ?%fg’t } Whetein thesedandtelamtbads c@fipitiseks ARG baf directed in
t adirsteitebfion, @l s86dd. e targef,. 11. .The nethod
of claim1 wherein t eﬂggcct%c{]ngl aef%@?‘i%‘é@“&&n%’ﬁiastbgd harb directed

fis cHeR-ected in a first direction, a second

10arHR gefegt i second direction, and a third barb
directed _i‘ﬁfd%l“?’ﬁ?lrldw efeé‘tg?%ﬁ?stl%ecqrﬁ@ sasemd direétion, and third

cﬂ’é?cmomarﬁmmauydtﬁmgbhﬂst di rection, second

13di | d third direction, are nuttially
ort%g%%tﬁ‘gq(.)@qg@ R&SHRhod of claim 1 wherein: the

step ftie st@siorabdtiadn SWVRIE the second el ectrode
respect to the <-fi %te?ge% F%‘H’é‘gf §Rds with respect to the

“first.

i th
i : _ . .
ST R SRETRRSOMOV¢TRETS ofithed sige) QR or Wi}
_eldfc&s@@,_q,hdto the first el'éctrode;. and t he gt e%q?%)rec”o the first
removing restraint permts the second el ectrode and at

'eas t%rfe srﬁcptr trf]a;roﬁn:zfsvtlﬁé; F?E‘??S ?gnﬂﬁ@ HeALRbnd 2IRYE: W0l Bt 1east »
poftfoaRFthe élgna.l generator to move with re_s:pect to the first electrode.

14. The method of claim 13 wherein a mass of the second electrode and the portion of
the signal generator exceeds half of a total mass of the device, -

15.. . . -
The method of claim 13 wherein the portion of the signal generator comprises a
power source.

16. The method of claim 1 wherein the step for removing uses an energy of impact of the
device and the target.

17. ' im i
’Ihe method of claim 1 wherein the step for removing comprises redirecting a

17



14. The nethod of claim 13 wherein a mass of the -4 OCT 2006
second el ectrode and the portion of the signal h
generator exceeds half of a total nmass of the device.

15. The nethod of claim 13 wherein the portion of the

. n . : ‘

si GABeNYENEiatact aRDEdSESa tho PUEE: BBU SRy o gfbe SHBsnd electrode.

f claiml1l wherein the s renpvil
1?5 ‘Igﬁ gf%e do?fa%lﬂﬁlak Wheteir; the stapefor peovadiolg theaidvive aither bovides the
Th&vinetﬂaeldageaf&l@e%;pygjg@ép the step for renoving
a OCT 2006 nonmentum of

1§o {% ses_redirecting

i n'gg ViGstior memeleilizing adamget, ties devig@edonipistgot i on of the
second £haclikQds;. 18. The nethod of claim 1 wherein

the step for providing the device further provides the

devi ce pwmctmbeldctfamte, use as a projectile. 19. A device

for immbilizin target, the device conprising: a

first ereer ré&e‘?ep;yéfé’c seqandt eledtegdeneams Foud the first electrode
comptisiyg:Ng t he second el ectrode away fromthe first '
el ectrode conprising: (1) nmeans for restraining

moverment o9 merns ec mrsttaieinCinboetem §ithe 85RGE teieckBql %thrcspcct

td ihe $ikst €] . and (2) means for renoving restral
- of thse S?Sg%&ﬁgqg?ectrode with respect to the first

el ect r ode(2frhemstiberdnidvihy d@Gid: %‘?%{rr@%cg)eﬁd iceg rc‘:ir?}g% p%imtht rl?:spect to

target o that the second elec

tgr?nrﬁ\;-setse ea‘.:%ggé ?38}#’? ﬁéSt Fgﬁg‘@@e mkmm:cowﬁtﬂ(the Méeh, sb m@at the second
cleatragietini@ially S{VRS Gwad re the first electrode

made contact with t ge ta%gg};'gvégﬁod & AR Vithe targptrry distance -
RGP mYhese thedirat eleatrode miade WohtaGORME ki e% Rgqfirst

el ectrode ang. the second el ectrode. 20. A device for

i nmobi 11 I nggz Argets 2 iy Senad daps icirowity comptisingt the first
elpetrode and trerspeomsd ¢lgetivdki rst el ectrode for contact with

ftarget - .a: second portion conprising: (1) a second
2(& }é?f%cc)%l forfigmabilizing ¢ targstnthetdevicacgmprisiapd (2) a

t et her atffi@tpofiddd HhhSis) Sl i _copmuni cation between

‘the first portion %}%ﬁﬁg}%ggegka&pgﬁcmwé&é?@ﬁ%ﬁ

“gener aB§FCOnH Portigrosdmprising: st i mul us signal via the

first el L the ..second el ectrode to
i nmobi | | g@t ﬁgg%@?g%ﬁﬁaﬁ% CODEAGHPEth Yo target; andupl es the -
first por® entetiertthe: se6emds NQEdHOD &Flﬁj nsport the |
.pdm%ldﬁxgaéé on device as a unit, andét am’%cétf ne&’e‘t“f?gn the first
“TFirst por tTORYREKE contact with the :

2 signal generator that provides a stimulus signal via the first electrode and the
second electrode to immobilize the target; and '

' a coupling that couples the first portion to the second portion to transport the
lmmobili.zat_ion devigg as a unit, and that, after the first portion makeé contact with the
target, releases the second portion from the first portion, so that the second portion moves
away from the target, to deploy the second electrode a distance away from the first
electrode. '

21. The device of claim 20 Wwherein the coupling comprises a casin

| g and a translating
member that moves with respect to the .

casing in response to impact-of the device and

18



target, releases the second portion fromthe first

portion, so that the second portion noves away from =4 OCT 2006
the target, to deploy the second el ectrode a distance

away fromthe first electrode. 21. The device of

cl ahiiapgPt whreleasatht Be: oa8BBHioROR & WY 4 a casing and a

Q»_;'aﬁé & i.cneg nber that noves w%]ﬁégéoﬁg%? to the

casing 1 h T EHYNsY Voereinphe couplinghmnteisece fatser 43 ts-dhfeated in
OCTep0fie: tolith@adt DT UL dvieel £l t second portion

framthe first porti on.(.:eza;@eﬁ%gar%‘ezs? Eé“aé‘Fﬂ%ﬂ ¥rpRdportion from the

wh ¥ &P e coupling conprises a fastener that is

2R B @Fidebs [ ES - .to impact of the device and the
%@r et tor elceasggt eerglrel%be T tICBR TS eSO IE e awhy tabt
r

ofevicezof qlhim aﬁwmeiﬁfth@|C§{_lﬁﬁré.2bcé’f%%[sg%_ﬁel.'§%§ﬁ%t—eis Jleased i

fass riseg a break-away ta

cl Ef?ng%% t%‘%ﬁ%ﬁt H??Dr‘?edeé’&?ﬁpﬁ B¢ tasgaite rdese thd wtedt sdEbn from the

i sfirstpedtioad in response to inpact of the device and

hel.g{ﬁa gfctf: to rel ease the second portion fromthe -

ir ‘{9 i96R12im 20 heseidbe ceupiingRlogipMs@:0a }mﬁ,gﬁm thdlSropels the
s the

.combhmlesﬁmiﬁ@sﬁ&l%?%% %1%‘{;% hat prope

Zsﬁeg%gd el ect rode” away _ Cr st el ectrode. 26.
he "Belfiice affelasnadsnwRGeishae PrébeliiR R69AE ‘:ﬂeaslg:'i:ozpc{a @g@:lrosde initially

t hg SEFQ rode initially in'a direction
from-t heﬁggragvgg%m%.&eﬁfémdevi ce of claim20 wherein

A'hdheedeavire efbiath 29 ehashi Gl i act . a.forcefy]
| mpact o, the ﬁgcohd el ectr gdetﬁaeg %Zste FHeLy t‘%’%fc%é forceful
device" Of Ot FEACRT slsctipds aidithe kegstecond el ectrode
2801The ideeise af biaid thobat e ted, in a first direction,
a H%e%%g dg?rg dir ect% e‘gntﬁﬁg%°é’88ﬁ&°69%ammes arfirstabarb directed
thir rBreCHP et sengnd rbazh tiivesteld G mesebh N diredion | :
 dedticb@dah 2 Ghidi Fr 2B pher ei n the first ' di PirEhion 884 2 third bary
.zg_e&ﬁnd direction, and third direction, are nutually
T OGS, OB OIS deetate thé BLALMABMR LD 0 ang mire
S f2BHoP A mmfurtgger conpr.ises a porti.on o € -
si gnal genera Ul’l?”’ 08 device of claim 30 wherein a

3Qofhe demassoDélaithe0 SRERRIHRQLL ceeds a total mmass _
of fhe first portion. 32. Thedng N EE @F%E‘T STRPTERSs 2 portion of the
\Nhé%[mEEI B°RF¥%horti on of the signal generator conprises :

38 ThodeVics 0¥lctm FBwhdr vice of ¢laim20 wherein
t he cogﬁl*i ng uses awhenglrg?/m masofc the secandepettion ceceeds a total
C.

arfefSe k& tefirgieportion.r el ease the second portion fromthe.
31T gR@ELi 34, The device of claim?20 wherein the
coupling re incrlec 30 VRRSFB DS Rastion ®bdbe sighal generator comprises a
- power source.

=

w
G

3. The device of claim 20 wherein the coupling uses an energy of Impact of the device
o and the target to release the second portion from the first portion.

34 Thc.e device of claim 20 wherein the coupling redirects a momentum of impact of the
- d_ewce anq the target into motion of the second portion away from the first portion.

- The device of claim 20 wherein the first portion further comprises a third electrode to

come i lact wi e
Into contact with the target as a consequence of movement of the target
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device and the target into notion of the second
portion away fromthe first portion. 3 5. The device ~+4 0CT 2006
of claim20- wherein the first portion further
conprises a third electrode to cone into contact with
the target as a consequence of novenent of the target.
361 9 AQriettilz GOBIPriSiRg the mpeitithfid CangY dfdiag i
37.mobi lLi.zation. device of claim20. 37. A cartridge
onpl BRI iSRG s aupjeetilgfof slainA36.  38. A system
38f, oA gy Jr b b G r conpri.sing: a projectile
acco*%glrtlmﬁg%zﬁnnég;&%toco §or propelling the
pr oj ect plogedtibenarodrding & giafm 363$hd A et hod for
i mobi lizing a target, the nethod conprising:
provi dFgRs Hgmpéglnédhﬁpr%(im@e toward sttaeeect r ode, a

39s e ARtho8 HECEARAS 123 0 S enerator, and an
el ectrode dep oy%ﬁ?sdat%%a%#’&%?egw COGHPBISEES t he second

el ect r peiding e sieviie dongprisae FERL: QE : d :
hr espeé{‘nq)t o the fir stC&Jgﬁééﬁggﬁg electrode, a signal

| ectrode wt
geﬁ%rﬁ}g’{fi aﬂa aP\ngFa% fenipymprt apparatut thhtedsbiadehsideBnd electrode;

r especfest he {4 | ect.r ode fter the first
el ectrode ma egrdgg%{egﬁto *h S?Gr?é‘gt glegEpde gGth Hagpetthéo the first

elaggodsid el ectrode initially noves away fromthe target
to make contact with the target a distance away from
wher e TH&™ME e8k218] o theosrsonddiectrone adth wispébt thehe first electrode

aftePthe §irst eBREoRE Rt Ll gl us signal via the signal

gener aor. S BAES el Sl gt ths oo clecmode iniialy
m@{ep ewap diom #i. tarbse o Biake dorthcGl Rl Med Ml Lhe -
thd vLcle further conprises a c%si ngﬂgﬁ%‘%%%dg%m}%gtwaﬁfroén Where

Y ?ei%iért“il Copgast withike tahgetsamiond el ect rode wit hin

the casioPgidd nt.,wth respect to the first

el ect ?%rge; ﬂfn%&}rgﬁ)n%\gl ?Fr%alc‘Gﬁﬁli‘? §5%EH PR« the fpstiedpctradsy and the
seqongplechedd. i r st position. 41. The method of clai m 40

' r qvi di t he depl oynent apparatus conpri ses

40'\8,?2\%?&&%}?% ogchugrq% ‘gp‘?ﬁfrﬁrrrenber that translates wth

r especthe t@videergist yrage the plug away fromthe N
Jirst position. 42. rb%ﬁiﬁﬁg{ %o%as%ﬁb gﬁglampgg 1B 4 first position

Fr3ms 4B FryoBGRiscireds witkire dtei daging ﬁ@ﬁtlﬁ&eermefnggs{ith-rﬁg hect to the first

1385 f claim42 wherein defeating the ener
© corr%gr?iqrslgs. defeating a break- away tab. 44. The net hod

of cl aiemo3thaWodeirRis8s wdidYind] evice further
41 c&ggr i ses_pr ov.i.drfﬂr?gS a °ca"’s{|hggﬂ'a%n%b§' E‘P%@F S RgstfRmher
1 r{l?ta% |°§t°(132§ml\ll40 Wh@'smepltovtdhlg h& @éﬁl’opﬂlentaggparatus comprisgs

providing a translating member that translates with respect to the casine to urge the
(=) ov v

plug away from the first position.
42. The method of claim 39 whérein releasing comprises defeating a fastener.
43. 'The method of claim 42 wherein defeating the fastener comprises defeating a break-
away tab.
44. The method of claim 39 Wherein:
providing the device further comprises providing a casing and a translating
member that translates with respect to the casing; and )
Temoving comprises translating by the trans}atiﬁg member.
45. The method of claim 44 wherein translating releases a latch 0 remove restraint.
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removi ng conprises translating by the translating -4 OCT 2006
menber. 45. The nethod of claim44 wherein translating

rel eases a latch to renove restraint. 20 :4 0CT

2006 46. The nethod of claim 39 wherein renoving

4ol insthod pif ol INghdrbia r&A69 &Jng&{ from
the first el ectrode. 4{7. The %ho ()S%Qgﬁg?n}]ﬁﬁéhe s.econd electrode

WHER TP, ths &t ¢lagirasieopel s t he second el ect r ode

47 nrhd & [ . djrection away. fromthe target. 48.
The rrelte %%’3 °gf"ﬁaé %Grrr‘?’ g‘ﬁ“’%ﬁé?%%% PERRCH the seqead gloerade initially in a
f wirebigon oeaypfromese presi di ng a  tether that

4§Eﬁgani ﬁ’gl l'y. couples the second el ectrode and the
i 151 e GiRim ihwherest providinpithd dévie: Rirdet bthirisel Broviding 2

efidg&t 1A Ul npact aof the second el ectrode and

the tar BE%C%E@EL%ggﬂéf%gF SFe@aplarmmionmrd dienfitsheelectrode, the
s égthercbxbibitihg eHietiGBMTRY dffedba Fofdelid imBatiD rqh L 85t.ed i i 0

first direction, agggcond bar beg'lﬁ?%??éaoﬁhe 5“?8‘?81&8”0& and the
dit¥8%tion, and a third barb directed in a third

di ' - t hod, of claim49 wherein the
49! TIREREB4 of Dotk R CrRo g ke lecimade fioptives 2 fst barb directed

irst direction,
ditw ecfiisbdirection, nMUtdéahd bad bip : e fethod, of .
clai m %9 wherein: restraini ng&%@\%&%ﬁ%°%ﬁ¥ﬁ%“%éaﬁ& third barb
e BT PO e thixddireesipect to the first el ectrode further

507 Bt RleRSATRY SNENL 40 the signal generator with
F espect tontgﬁgi%gr é? W%ﬁreé‘ﬂtt#‘gdgr;“ §ctiemmosgconyl direction, and third
r égtetaing trepautiialls ofthezgyacond el ectrode and at |east a '
51poﬁ{i on of the signal generator to nove with respect
to

eaethpd of clajre dOvdreein52. " The met hod of cl ai m 51
wher ei po s of the. second el ectrode and the
1porti on sgf é%elgg‘(edﬂ%ﬂt @fg 6PN elasEade heith mfpeat to the first
cleatiodt fortbar afstrhive WEVdrRSt 07 3the THELEINQY, Of ¢l ai m 51 N
auhenein the portion of the si Sna%%eé??grgrgfoérwct%rfﬁsﬂcgte? the first
—a 88 source. .54. The nmethod of claim39 wherein

renovi Remsas : I npac f the device and
the target. §5r iﬁe%ne%ahtgg‘eo?&ém iStfic§gdsyaad @t teast a portion of the
SIgehBFIHRjoT OV s ithireghetas tidArsd e JEOREIL UM of i npact
0 eyi ce.and_t target into notion of the secon
52 OfrihGe E('ogl dlgg,[e i nt f th d
el'ectrodes BE A Frd 2 drass| ofithe S&onti eslezitrode and the portion of
pti\sighal el Brof BYd L8 Shi oyl des the. device |
53 pa,lg:hkaged for use as %ﬂégf;%{he%ttﬁln&ssﬁga’e SvIce.
. e method o_f clmm 51 whe_rem’ the portion of the signal generator comprises a

poOwWer source.
54. The memod of claim 39 wherein TEmoving uses an energy of mmpact of the device
- and the target. '
55. The method of claim 39 wherein removing comprises redirecting a momentum of
impact of the device and the target mto motion of the secoﬂd electrode.

56. The method of claim 39 wherein providing the device further provides the device

packaged for use as a projectile.
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