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WD 2005/ 084173 PCT/ US2004/ 032981 5 SYSTEMS AND
METHODS USI NG AN ELECTRI FI ED PRQIECTI LE

WORWBHSAEFERENCE TO RELATED APPLI CATI ONS Thi s PCT/US2004/032981
application clains priority under 35 U . S.C. 119(e) to
copending U S. patent application 60/509,577 filed
Oct SHSTEMS 2003 MIYTIRQDS GHING ASHELECERIEED PROJECTILE
GOVERNMENT LI CENSE RI GHTS The present invention may
have been, in part, derived in connection with U S
GDVefn”Eﬂ@RQIlqﬁgﬂﬁﬂﬁﬂéﬁﬁﬁDQELAHEHDAQPDQD&JIUmﬁ;U S.

Governnment has a paid-up license in this invention

diis applicatiogelaimg priprs I@mietw Bt §AtYS) osansgdingd) Sppatent
. able terns
vt 0PI DL RSO0 ARG IRNE T BRI 2 |
14-02- C- 0059 awarded by the Ofice of Naval Research.

BACKGROUND OF THE | NVENTI ON_Enbodi nents. of the present
i nvention gener QQVER@P@E@T%C§§§E§4@§"}% met hods

%% rﬁBFels@ﬁ’t m@e(?m%h é/r}iafvé B8 5?,%3?9 H%@edflﬁ co IrU{:Jrch U.S.

I'n a on or an apons t ellver
Governshent i;prdnﬁmced rqssem]chzctAdcesiﬂngy,etthe?] (lcsfemnﬁant haelafpaud—up license in

this 1nvg§tflqeqq%16dpt?18 Jrlgl;}’r?’ ﬂl@%?e&ocg&e AL ca\é\g(? {;@u{;? ﬁgt S e&ﬂasterr& Ecense others
on reasSRINERIIO AebroGidRs ?orocfy B EmYB RER IR 6. NORS1 4-00@8U00 Fawarded by
ener gy weapons of thé type described in U S, Patents

the OffBe @ NagalRewnaichd, 253, 132 to Cover. A conducted energy
weapon typically fires two 25 projectiles froma
handhel d device to a range of about 15 feet to deliver

a stimulus si gBAICKGRONAND (0 DIEE INVIENTIOW ect i | es
remai n tethered to a power supply in the handheld

dianhodements ofiibe Prasent inyendigh gercarll telsds topgstRErend methods using an
electnff%ﬁ%(? Glihib 9% r@(ﬁlﬁzn@eﬁ%ﬁl@ in] ggegﬁﬁlto% %t i mulus si gnal
co |S|ngaser| S O re

ver vol t age pul ses

av €apdgd t'h‘eiedeiﬁl'er ¢lbetdtigdh pidjeetilds hese B&’@d uséd fortdetf defisrgetand law
causing pain in the target. At the tinme that the
enforcegqenhihges thestrast ghuagk histhg erqigdiels 2 e peamprimal agne
i
convenfifndfclasEbl afh fep Bl R S ong i Do RS dosoribed in
U.S. Paléngs 3,803yd6318nds4.95B1 3T onlevrt.i Arahdyctédxmergieseapon typ1cally fires two

proj ecqu el at] VZl é@h ?V\{cgelct % gnéelj%tﬂabgutg]gp# %tftg 351%?% a\zlgt& R H]E:lﬁ télggnal to the
target. C’FB@ %)?(5_5] HaNEd Mmatd @thetddTY b wet Qiﬂ)?ly iXaNe Hﬁldﬁ%@&@l&dby two fine,

hrough the target's tissue without penetration of
1nsulath'1\§1r1Zﬁr of eglred promtllsasmﬁealsq eallgé datii. f ect i veness of a

us .signal _of. the t. 5.des ver
P} ulE e Boaitik A5 DR RE B TAe Py Rtivered
througH ke GAfes ankl entWeliectarg@t, Caikimy P & 168 karg@?lt At tﬁ@&knet Bat the stimulus
erformdurlng or after being struck with the

signal 19&9111‘@&4 ladgtumepedangsi sapt(e @. £ onclpthing)imey §xist giween electrodes of

the proje 11te§9:)?d gh% &%’ §; %ogllghct?\%ack 91?6%1 T esélgrﬁﬂ%gz%g gﬁgxé%fygaﬁf facludes a

relativeRCHigh/S 004 @32 WBdut 50 000 volts) to ionize a pathway across such a gap of up to 2
inches. Consequently, 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 human 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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5 Conventional conducted energy weapons that use a

gunpowder propellant have limted application. These
woeapos7are classified as firearns and are sub{EUB2004032981

heavy restrictions in the United States, severely

limting their marketability. OQther conventiona

@mvgytlwhmcﬂqu comgnespans thainse egimpavis: pmpplé@nt ihpeglimited

ver essen sane S
spplicfiff dfelsBooRER Heplied o iRadf Ry SRS h R prkgons in he
United\$2&@p8 Bevelé1¢ Sitnin@adei mdtRuebilityri t ed appl i Catl on because
close proximty typically decreases the safety of the

satheioronyptioaalgnereyt Weapralsevn 2 dum swnscnl Bstreisetiles and deliver
essentlglgnﬁllé%gﬁg SRGLS ﬁlgﬁ@% %r{arggf)\;vhﬁ%l @%%él’fﬁétqg 1195{:1 % eer&ﬁﬁ{ﬁb the

resse as t

WeapOId efhdfsle b@pcﬁm;rhaeé( hmi)deé applidatiGn baentlose fé8iniiflytypieally decreases
This pr CS tgl on systemuses a relatively snall
&msaﬁﬁyp e Refson afediwith g WEROP- an el ectric 15 charge in

t/ﬁﬁ)ﬂ‘f@%e iR I Li?:%téng Wedpba, &tQYalsélﬁgrfés a?firearm uses
ogen onto a

conpr esse gas such as ni punct uri ng
compreagdead gas to prapel ma$mjarmlaamdﬁscribn‘d fooepmads HDIU 8. Pategteh07 8,117 to

els the tile out of the
Cover., T35 AR or vt Rooh st aharyyt (Bt AR rd LB sfpetic
charge lﬂﬁfé W&pbl’i‘ eTROAINGH B foﬂ%@@& %l%@@%ﬁb@@&' §§sesfﬂlcﬁ B9¥Rrogen onto
hi s wavef orm was devel oped Trom st udies using

a punctaneg dereice oerdlepsean anaoumk b eanapresred mifsaggh dat pmppbrtb@pwﬁ ectile out
of the & manmal i an subject to an energy weapon's
Pl ati on. Devices usi ng the hi gher energy waveform

AN6reGaddnad, Hlebeivelg Hiém ahaFY wak okt tha® BednElVBY it c6fducted
and are_of the type generally described in U S, Patent

energywapvlﬁadwcgﬁsedﬁwn el g wayefoma twas drvebppadHrom studigs using

e PEEETRE S £ 0R% D RORFEE RELFLAEN A g oo

weapors K eﬂlmtlhlholiIUEe{lleestusmglhé higheﬁmg»y whedfosk etecialiéd EltSﬁb-evIuscular
olently contfrt The ENMD wavef or m apﬁar ent
c

Dismp%%éiﬁ%@éée‘flﬁ@ A et the prpp esraly dessiped e Hitant Application
10/016%”@gté§ ghmcﬁ gHﬁ!h”ﬁleHrD’ LiBLA Y 2b £ Kﬁ&rgéra{eg%fl%‘ﬁ%ﬂh% reference.

may result In cénp i zation o
An EMihwavefoge tppligdftoan amatalls y],{eleﬂahmumlatylpmlly chisghtrat skeletal muscle

o v o et ol PEONEE ILOM s

musculﬂ@&ﬁﬁ’ﬂa)l ,Qhudifd ﬁwolﬂ;ﬁ&? [R)up HEMY gﬁ‘el@taﬁﬁu&ﬂ@ %n& nyMeddlt in complete
batteries, a large CapaCI tgﬂ capaci tor, and

immobilizatiedt of e tasgeto Usformatel it mlemew&ughﬁmengmm wayefprm is

ecnera FORTR B e R o' i ol el iscddepdpliipRfee, a weapon of his

type maAyPilkcluda 8i OA sie/1 4ol tkkltetios, aVa@s @apuRith @hpacitod, @fld transformers to
February 11, 2003, provi des a relativel y hi gh vol t age,

generate gy36avvas EAHe opiprtte a tethéreﬂmrme@me £9-8-8HpBUgh a gap as

9& ﬁ{&@i?@wﬁ%‘ggﬁ} of @k é?p‘Ms& o if p’t @tPa;(é?h Apggw {op 10/447,447 to
Magne ﬁ\_&lrmm) fileEFélratry 1(1[12@06@ bﬁivaies mrekatleslymmh hﬁtag@,homaﬁ@erage pulse
o o s B S SRR L B LR
ampera?é Bhfs@ GhosBRRBE e Fét?VEﬂ@&s 8h fsﬁéléﬂa}/ﬁusc?@sq{;}ﬁ}aﬁé Khickd with 80%

wo el ectrodes to stinulate the target by an electric
less PowmﬂlelmEl\&Wﬁ@rm%tdmeﬁed bbovee| ectrodes. In one

g_ﬁgl\égr} g&gpcogflﬁﬁ?cp ?réeagyf WS‘?'R%HS g\(/:et 11m1eced range 0 a}ll\clzlhleve 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
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2 WD 2005/ 084173 PCT/ US2004/ 032981 5 the sane
cartridge at an 8-degree angle of separation. The
wappsnsqrdj ectile is fired along the line of BCTHS$2004/032981
fromthe weapon. The |ower projectile is fired at an
8-degree downward angle. This | e separates the
the sargq egstridge ebami8ndigrge finglgf sepatatign.r igg eppsfr pegjedtdeis fire@long the line

ttaomel ectr et about 3.fe
ot signf Bpl Ry, Rt evorsi @ aF hicdlF b Brfec WoRvada L. i
angle sepaiafes tiRMlectloged ARt ﬂigﬂta r/ata fafed (ﬁglqrf%teﬁfe Wktoh&ectrode will
di stance fromthe handhel d device to f)thetarget IS

contachg {arart@bpw Jafesikalewntheston @E@ﬁp%ﬁpmﬁt of ®ntaoat ent
oF g&gsgsttc%t glegterlgge sehgralt\{glpyérgsta{dleSF sét%lncr??fcglg bhe l‘éangigenl% gevice to

the tarm mprbwdédl irea s;emds disstibgdca U. SrRamtt Nunbtse 375,078 @0 McNulty.

er oectllef es a smal l rojectile carryin
There, laﬁ@%gre[gg{qa ilg|capying @dirst ¢lpcirde 1 gu_geg gﬁ@geﬁpﬁor At a%ens%d distance

from tHeet!n‘fgSﬁ ('t:}%él %%g Eg&#a%ﬂenfﬁreﬁ a@glglrl«?ﬁjﬂé_]fel 4 gxggﬁg;t%ﬁ%gcg%é electrode.
H1ghere;oaﬂqu1dowvvr1ehai)1hhﬂeresiﬂt/ i & eangoe wbrdinigngysien ¢dudd matfgedtioatby having a

n ob | at the r.ange ensor never :
narron i of Vg {pr Suriude. PRgeri dfateasild Hracs G fagetat 90 A blique
angle tﬁz{tftﬁé:ﬁah%@ééhsoﬁﬁﬁlapéffécﬁ%@%@ﬁ%@gth%ltﬁ%&r @A it is too close. to effectively

Al ternafi vel device is fired in a direction

deploy\thet?eéomdw@lectmdm ddtermasivelysif tradayicslis Seedop aadnreobsm where the

eta t he. ran sens, ht det e
projecc B bt A o B o1 A B o8R0 i bl v it getectan
object ﬁeh@ tSRERAIctehyeaidReaatufay SidWe btond 8RRREde, @h@s@ﬁg Bd8edoRd
mss the target. 20 An array of el ectrodes tet hered
electrodeiganisetherfaigebeen described in U.S. Patent 5,698, 815

tAq’her -t ﬁectr§5' eﬁ%fc%%ggﬁtﬁg%gs fcie%cqﬁyt dififs. Pagent 5,698,815 to

y aerodynam ca uns ccur acy
RagnerhiSuch agays, ivaeg &t flight, iaresmmeﬁﬂy wrdi(ﬁmmﬁcdll@msﬁabkn Adctibucy of
ot her techn glogles di scussed above. W thout systens
hitting 3 {pfecteviibgich o afTRY ieasstbn with pdier feshnolpgies fispissed above.
WRERY SPRAhSadd mE@Slis %f thé Efe?éﬂ tiof, Hifer ifi vements in cost,
__effectiveness cannot or ‘ener gy
rehabﬂ]&tpp‘hngfaam@cﬁeoiwmesﬂ Barm%bfg;eahmlpﬁ)n snengy veagomai rApphcatlons for
mted erin w enforcenent and falil.i
enerey {eB vl RRGASBae B DUURIAS Er T S R PhdBG: fo provide
1ncreasm\feﬁta_ﬁﬁnhwl ON According to various aspects

of the present invention, an apparatus for

immobilizing a 30 target includes el ectrodes depl oyed

after contact tus and the

target. Spaci n§mg?%%@€@ﬁéﬁnay be nore

@&@b&fdﬁigetoaxﬁﬂbﬁﬁ asPBELe of @R Padsaltlifvenibn r@f@pﬁfafa%%f M@mobilizing a
very of an immbilizing stinulus signal. In

target l%ﬁ%‘i‘qfi @}eCFrﬁéﬁPSec}?e}ﬂysfl BEPE, coataffwtrmﬁefo@rwqem’fbwpnazatw the target.
Spacm%@f @eg)‘ioﬂe e%ﬂgées%%}??ﬁﬁl%r da% fehanﬁfl)g nﬁngr &Jeg&%iel f%ﬁ.ﬁx-gpeeeffect1ve

I'S not ere unc evice
deliverpobpremtmobldlidieplstpshsrsigndb el ectrode after the

ectile contacts the target. By.deploying_ an
o e%t theg duplsesfationnt sxstem kpr apmobHizing e tajiest incides edemeh device

and a pfﬁedtﬁ’é STIERBREERLS A% téﬁﬁe&ﬁ 1 BRMAHE de®BChnd Ef’dr] &:%lé @eploys an

e target. " Consequently, targets at variou
electrodecafteir the projeetilesontacintiut farpst. aBy dcplo;emg angbmmdmafear coﬁtact a

distance between electrodes is less dependent 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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applications for energy weapons may be nmet with
projectiles, nethods, and systens of the 3 WD
wQe®S509843 73 PCT/ US2004/ 032981 5 present i nvePCT/082004/¢32981
to various aspects including | ower cost, |ower
conpl exity, higher rellab|I|t¥ greater range and
presentigEentian iue muanions nancsts iaslpdiog laonsereost, lawer gomplexity, higher

iR RO RS} 5ph5s EELSIRRLTh B hpions

accordmgpedtein@ﬁemmatwnesent i nvention, includes in any
or der: providing a first eIectrode a second

é B@fhoeéer imymebifjriag a taigelya¢rordip® o vatings aspestsetthoprasent
inventlgff Rhay %‘%ﬂh a.?g B?cfe?‘t {ﬁ? g}&?&mg g @ilr@é?ectrgg %%%861% electﬁ)de a signal

ni ng~ novenen
genera@, emtl ran ciecwoild dcfpé&)pﬁﬁt appnrathe tifat dgilowd the kecodld ,ele(ct‘r&)de (b)

vin straint eﬁ cond eIetrod

restralq,né%glgg@%?rg c{%ﬁ]&e second especkto the Srst le}eg{rode (c) removing
restrairft o BSOS ISR de Wﬂﬂtré‘ﬁ}ecﬁ’fot’cﬁh hRe elE@tEcSH%t afte? @het 3 eld S de makes

second el ectrode initially noves away fromthe target
contactt withrthedargeipne tat thei st:ctondie@ctradg HntlzdlydnSVQrwmyafway tiertanget to make

the f | ect t.h 5 .
contact 1 e Ee Fionti SUAGRHG "EES PRare e P S0 with the
target; §1|1c9@1? brcgﬁdlﬁgﬁtsﬁﬁlulds @%nﬁl Vi ttheesllgf-‘ag g%@atoﬁ@ﬁ’e fiR@ cleSt@SdRNEhd the

r ode devi ce for i nmobi I'ng a target
second glestpdii- ng to var| ous aspects of the present i nventi on,

[ n The firs

IADn g(%‘}fgeefz)r 1a %z? gj?gi%? gccggmg 1o %é S Wecﬁs ft th? g{,ea%}? invention,
include?hﬁrsﬁﬁﬁkﬁ&dorﬂbpdrh@ﬁb ITHel ﬁtﬁ@@r@orﬁﬁl@mﬂés ghiest eleettedd fF contact with a

contact with the target and a t et her 20 that_ maintains

target. dihg seqond gorésninghes sespndbeledieasis forrontact stithybe taess apchy tether
that matéllﬂglrr]lg Pﬁ%féalp&werp%%{gg%etxg&é tﬁ@ﬁ;sltJ {361'?1%# aha ‘Eﬂeus%gﬁ a&l)ogtlon. The

gener ato provi des a stInmulus signa
device furthef inchideeh ephalogtacratn dhdt peovids arstinallecdi g @id the first electrode

i mohi li ze the tar and coupli ng. .t hat the
and they Bt shesiiors i hofiies WEduac: B sqiphine d1a Pawﬁ figgj gortion to
the secbﬁﬁmﬂ)ﬁ ZAtARPod B iffn MR ALHA 'dEvm@E%ﬁ ﬁlli‘i@tand@flatt ez{ffe} B first portion

first pOI‘tI on makes contact wt ar get eases
makes cdmaqt atibrtbe togati roleages ¢im sehend porsion ffront the rﬁrstswrtuchaso tHatthe

second portlon es a romthe t, tQq.
second GapRi Foes SR SR P CUEFbluoca o1 B arroRd Zgaiyods b fisippaway from
the firsf éle&tode] ect rode. BRI EF DESCRI PTI ON OF THE DRAW NG
Enbodi nents of the present invention will now be
further descri bed vvith reference to the 30 dravvi ng,

wher ei n like Fefﬁﬁb‘i{/f and:
m o

FIG 1 is a func |ona |agra a systemthat

Enstddianert$ eCiheipkdsent 1ﬁ>ﬁeﬁhjt1©ﬁ tv\hll fowadurtiértigséribedavitiDiéference to the
aspects of the present invention; FI G 2Ais a cross

dramneé@%qreﬁ dike §1P%}§n‘iﬂ°@§\/1%ﬁ0“‘ahlﬁ demertsiamdin a st owed

AL 1 G Rht el ook Ottt SoRET B el shsiise aege
accordiiRf @@ véuatspdets qiltgregenAinveetidn;f i ed i n FI G 2A

FIG. 2A is a cross sectional side view of a projectile in a stowed configuration for use in
the system of FIG. 1;

FIG. 2B is a cross sectional view of the projectile of FIG. 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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FIG 2Cis a rear end view of the projectile of FIG

2A in an in flight configuration; FIG 2D is a cross
wGaewsienal side view of the projectile of FlIG PRIZUS2004M32981

2005/ 084173 PCT/ US2004/032981 5 FIG 3 is a

1:per spective view of an electrode carried in the

oo} &t parspestiveyiew of anElegirodgrcargediincthe projenside dIOASL. 2;

~ew, of the prpjegtile Fl G i t.act Wi th. .a .
BiGHA R o bidfe RS esPothe bleRerfs bPERS iR hatibe gl target
RIGO#B 63 4 t@sPdechidrial vidwadfttBE pbGgDidy SEFIG. QfafteLligb YRR o

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

electrodes; st owed conf i guration for use in the 10 system of

AL 3 il Bk HRAAL i LB RSB 05 e n
system of IF@@ Nf the projectile of FIG 5A in an in flight
G 5D.is .a cross secti oan side view

figuration; .
FE?QJ?%T% & polep g&r,]etw @f_gtlubmom@g iypgesmidhe paigelleptdils s
F36CEE W eaSbifteyidly @iy prBf%%tﬂ'Q: ro?fPTgt 5\ & of in':ﬂiglét dnfiBurati on;

contact with a target; I'G 6Bis a cro
FechD onatross stetionadwidefviavhe! the piajedtilé of BIG.BDG. 5 after

t of .electrodes; . FIG .7A i d vi.
1P T Pt Tortial idh Ve o i PEEIcS b oRGst WL = targer
FIG. 61 €a croysdeeiid il sidk ?ie“lhéf thé ﬁtojgc%_léi: Sf FICG: Hb&Fer c71?£_loy2n(1)emt of

sectional side view of the projectile of FIG
electrodgs} G 7C is a cross sectional view of the projectile of

7A at the .plane B-B identified, . in.FIG. 7B FIG
R K R o EuBy R R aroish e S n (R el igpraiat e B the
system of F&, # after deploynent of electrodes; FIG 9A is a
Fgl@an view of points on a target after inpact and
plB{esressotecieonat side yiesy offthe pwjectite of lEt 7A¢ accor di ng
. o on: .
i YOH PP RORGT v 01 BERAIL ot RPN o e AR I Hidentifed
in FIG. 7a)d depl oynent of el ectrodes of a projectile
cording to varjauys aspects of the present invention.
Fiépg w%se%ahgﬁm qfjthg proj %@peaqffF I&a- Vla%t%‘%%’ ngeat of
electroddshat portions of the drawing are shown not to scale
or clarity of presentation. 30 DETAI LED DESCRI PTI ON
FOF. IAdis 4 PloENEWCN phisty sh emargetcdied impadt and/deplauserdspelet grodes of

._.of the.present inventi delivers a.stimilus signal
a projectilg aCOrdiRE L Yariogs §oPecty o e SsPLI ARHBE Fide ¢ he ani mal .
FlamoBid 4 %mﬁ YRR ofSpodits bARkMcSARPTAHACt atPdepl H1REHR bfeleérodes of
remove the animal from danger or to thwart actions by

a projectileyacoprdingto warisis aspeeigof 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 stimuluis signal
to an animal (e.g., a 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-
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35 applying nore permanent restraints on nobility.
El ectrodes nmay cone into contact with the animl by
wo b@sasdimal 's own action (e.g., notion of the BEi/IS1004/032981
toward an el ectrode), by propelling the el ectrode
. toward the animal (e.g., electrodes being part of an
9 includpselerngl deicepl03jand cittedge 194 daphdydayine IPddhelndesmower supply 112,

- / gravity. .For ex stem 100 of ElLGs.  1s
aimingZ Mg s ORI eshR RS RIT o S BB B Rr v FRishes
propulsiey a€évald2 18ned padpeindde01 0dtan Alesnad irdgémentaliod, ZPropellant 120 is

i ncl. udes power supply 112, aimng apparatus 114, and
part Ofﬁﬁﬁfé@ﬂ%l% apparatus 116. Propul sion apparatus 116

[ . i

5 U RO bl e s
operatipanf lanficle d¢ticd tgle Fobéxariply, mover supplpn a2 nimgtincliudd eneadtdnore

te ol ogy may, be enployed in, the manufacture and 10 |
rechargﬁgggg{aﬁ%eseglmlg& ARIRIF B, {]Cdemﬂ) inclydga lasex gin sight gygpulsion activator
15 m e LECTRACISEL S S PP S AR 8500 B ond g
propellguinl 26 gy incbxd_e poinpiessedactrogeat gas. Irldiration, tartidgde 04 is mounted on
or in lageﬁﬁﬁgggvlrigeo 04;{1{:113% roa%x{qg]o%ﬁ% tlieg}sggcg‘?lpésﬁs r%%ﬁ%a}iﬂgplﬁ%odes to be
propelle@ BRa R EDRAla0hdH RIER 193%ind kdwAR %ftﬁ‘g&to%f.,%raﬁﬁﬂiﬂ%cﬂ%a human),

is mounted on or in launch device 104, nanual

and afteipibe gtecaddsybertrae alsetriceluenwles tp thj target. lacstipudvs signal is delivered

eoue LR T1d BubEot B gLt e AR BURER s8R Banchet
and op&rdbRMi) a maner intler totd @nebRiinbbigasg gagcone el ectrical ly

coupled to the target, a stimulus signal is delivered
tQﬁ‘&‘i‘ﬁﬁ 194 fstudes Arapctilen 32 hayingepagter seierce Ap4ewvavefomgeaerator 136,

: . . i .
VS AU O, LR R on o s
deploymient acGaator i 4@andléi dr rmm?cru diestrpdesjidat Pbﬁ/eﬂﬁﬁlrétﬁmmgay include any
ower, source 134, veform generator 136, 20 an
convenpEAl BREeRy S&@ﬁﬁegéwmﬁlgﬂgﬂm& erey@pagyeiorvobyae ratio. Waveform
genera@EPEOYIBRES ARRE R ﬁogvg’xssoh%l 44854 lggﬁeggt‘éy g‘igﬁvegcional stimulus
rodes . Power

. a(_:tlvator_140 and one or nore elec
signal wing eavédibnabgirduitcy.ude any conventional battery

S5 Sl RS e g Y SSBRSLL St e

target \ROVRErSRY! PEwaSbupidd 3ASREVFH DS poheBABVETY, ERBAbIIUI b Serate to

si. gnal using conventional circaitry. 25 The stinul us
form a gfiignls sigaalgedlivewranguit thap may dltheriincledeaene ar menaptditional electrodes

h. the rget. via el ectraqdes. Po
not depfyf R PSR Ayb R i ey R e 3D
Pogipetilat 82 by ihchnds Dby HingsScodipdfttlent)r o ¥trGdthil fdr mounting
that may further include one or nore additional

power gugee ela sirewbesseraplydprasfone gensyatent Scaend slgelgpdedeployment
ooy 190 L BEEY ol IR 04 e S5KD | Fpd TPL0u Ay Rl v

aerodystmioddom)es for nmounting 30 power source 134, a
uit assenbly for wavef qrm genera}jor, 136, and

%@?q@(ﬂl@ dﬁ%‘ﬁvwwﬂagﬁﬁ%‘f udggany agec qu%m %Wcﬁlg§ elggtrodes from
a stowé;c\ig{o?gguﬂaﬂoﬁtcﬁai’ﬂ\éﬁ@dd?:g?ﬁ%ﬁg@&ﬁ FRexBblel # diftnfi@néhtatidh where

aer odynam
electrodes 142 are part of a projectile propelled through the atmosphere to the target, a stowed

configuration provides aerodynamic stability for accurate travel of the projectile. A deployed
configuration completes a stimulus signal 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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An el ectrode depl oynent apparatus includes any
nmechani sm t hat noves el ectrodes from a stowed
weonsiguration to a depl oyed configuration. FOPCT/US2004/032981
exanple, in an inplenmentation where 35 el ectrodes 142
are part of a projectile propelled through the
effectiveghpm 8 pemreglmcpftahguttlai ipehes; an ﬂmnsmmtuogmmmatﬂq be suitable such

o B0 15 PN AR RGPS, v

stimulusSsi gl itgabsed ﬂirblygifﬁﬂo&l tfsgme Erdéhﬁ@ﬁio'ré’eﬁfeo’mve Rl afign.
the tissue or indirectly via an arc_into the tissue.

Arccarding tx Yasious pspepis of the nresepiaavendionpdemloymem @f elgcedes is
activatec?%ﬁeq cggtggﬁg I a%é/bg%ﬁgjz e E{i %ﬁg&?ﬁ%g&z %ﬁﬂlt tﬁ’{ g%%tde%%nlned by a
change m @piafitation lﬁthﬂ‘ﬁl}tp]aiyﬁlentbﬁtlﬁalblt akhengeuna |p031aen afi theldeplolyﬁréﬁt

n.the thig g}eanda hr in the hand, W]ﬁ
activatorigh FSSBERt 40 Mo PigF i BPH péhangs i direglionnyp gl%.«gﬁswleratwn of the
deploym%ﬁ“aﬁﬁﬁ%¥ YanH R %‘:‘cﬁaﬁgté Re&mu@gﬁy btpettPele &R (., TR 6 electrodes
ectlve stimul ation. Accordi’ng to various as ectso
placed by lmepmt ©f prifjedtibey €31 witin thedaygky ﬁedﬁplayfmmt activatatd4Oitbat detects

act i ate fte contact. i.s de b rogjectile 132 and
impact b foehiGel Botsbfer S0 i ioBB R UrHER B Ty Ssior Eiasign of
mechanitd] ¢Bblg9 s ﬁﬂef&fed%r Iokiﬁcdafelsllo flRt activator; a change

in position of the depl oyrrent activator with respect

Eaplqymeeqb pﬁj:leetmdee, agetzrghngéo Uhmyeawwtsj@ﬁtee preecnt invention, may be

fcittarc iy Mibialpr SERERERNS P RET. e BrabEr PO Shnsedlopoodes a e

front of mb pedjeqaile maleitdeh tokAddreef toedeld & p@iﬁﬁn rédcﬁeﬁ@h ¥ tArigBR One or
rojectile 132 with the tar A depl oynent

more eleae@ é’tlfé? bejeppossand guitehly diregt e@ee Wm‘@né tagget). Exposure
may be &@1@{ @gﬁ@f IB{O ﬁsaggp ﬁg&ﬁg'c %{11?] Iugﬂgg ‘E&rtﬁ: @r 12 c&u@&; féf h%g;saﬁ) of the

electrodd stuckt imvs thesargpt’ Ofl &htorr, i€ therdlep It\Oy ﬂb@ély&f)aceﬂetdctmd& delivery of &

rious asp & resent invention,
1§

stlmulus%(jgjm% }gel: nggb&pv o&e]é@pw 5&9&3@ s§ %{ecé ades mgy be too close
o A BIRAGETBL AL ASRS SRR B
disorientatign.t & typipalirespohse lwhatipote pan ishe gtabra(q éte. pe@aevadrcausmqunain with

el ectr may be_.expose and dlr d e g
the hand§ (G Ch e R e tse PG SED R e G efegirddes This so
called “Iﬁﬁdl tg” 5;&&&@&2&11 uaes t%fsttgﬁlcélrfé@%hse l%ﬁbﬁok t ﬁﬁ}ﬂaﬂt@ﬁ@@ﬁe éF¥ore
e cause of the electrode stuck into the
exposed e@pgedessnmltéehar@rﬁor mf)uﬂlh ef dedarget Ay eﬂab@eg pt @paﬁe@ectﬂe the one

St rrul us bet
or more &5 JEGReETbfENY, Blaels b PL Bl Pk PRIEE S in e
hand (or BeouitiD)ofchoseget bagehially Well spadet alph@ fioreihe: ¢lé<ﬁfdd@§1 50 that
. the stinmulus S|?nal may create sufficient pain and
stimulatign gvyesn aa ofhss eleatredpnd an expassd slsstrpdnmay glowsuiighla | s
innnobﬂzgﬁg&ab at the perceived cause of pain with 25 the
ands (or nouth, in the case of an animal) in an

Iahtumaptesting, rieway fouhd thaethe dianddefa tar'@et Sre&xpamaildrgdeffective
location gg‘%gg’} 4 %?léiugﬁgh%ﬁ‘i%& lﬁzﬁ gﬁtté(g Iggns:% awit 'Q r%]gé]g% > e1“h15 nerve density
places a %g&ﬁﬁ@@&%f nBfe fies ety {H%rmzi@ﬁ'lhﬁm) cHafgel d¥isikids Adtnd ﬁ’bé exposesd

bing at the projectile, the one or nore exposed

electrodes M@ﬂlrfwgéhfr wpélneumﬁenulahcgeeff@t hand (or nmouth). The

APPSO, a8 PP e et

132 are dthigtetly DGR wed sbiias 1330\7@%% @Eh&é]tob ¢8R d ehiRtrotid@éployment

el ectrode and an exposed el ectrode may al |l ow suitable
apparatus 138 are formed as an immobilization device 150 adapted for other conventional forms
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i mmobi lization. In human testing, it was found that
the hands of a target are a particularly effective
wo owmansam f or stimnulation due to the very hi ghP@EUS®04/032981
densities within the hand. This nerve density places
a |l arge nunber of nerve fibers close to the maxi mum
of placcthnan’tgm arenglie vieigitpobthedanghte Iexpeleuma®smplastentativa, deployment

spperaffE 1353 B dRa o el Th et e afbefDhETior andlpbttavity.
Immobildfakioh degicd 990 map @e PESNaBEd hdify cdndénfdiiil ﬁﬁhﬁdl@giy forpersonal security

ower source 134, waveform generator 136, and
(e.g., p&ﬂ@ag Ay bumelpra@gméwﬂothlagpaimmmmb hidestor Stpescactivation), facility

sccurth (TR iy BRa IR F o BURRYS hal sl il posrgrppney

responﬁa)odrmilﬁﬁ?@afﬁos@r(efgr, lduﬁl thire). VI CI nity of the target. In
an alternate i np tation | oynment a?par atus 138
ifgoisiletled n%aafdwéptbelt qr&@@éethalz Ia@l;erﬁa@d@@ Fenfatiogaprojectile 132

includd3 %ﬁ?‘ébﬂ\%nﬁggﬁ Q%fhﬂf)l%ﬁ& F¥- adrﬂnrﬁg@ﬂh% Pé i c élj evice 150

usi g conventi on ogy for
;innmdnhiatlsn am dlstq,ssec( leerein inghhdes tany gesitraind oﬁmiamtat;anng‘ebﬁ by the

target. %96 Ie?%u{l n%;%glénn%l 1?1clglflgge,qugﬁ{gé;arr§ ﬁ%ﬁpﬁhhg %Jitlh no)rmal muscle
functloﬁu 'Ih‘]ﬁidbh%ﬁ@n RENEIRA R RIBUIRARYN St H QML of 'EheetHFg'eg EPieferably,
10 response), or mlitary purposes (e.g., |land mne).

involurianyj regscld fngtims rﬁag lfag dirstilatipn erd mpnratmtnh aile.nof dlsturbed In

variatiGhg R bEcoth SFER - Mo calih) ek b Rk of A%l i slceleal

musclef Q6¢oRaplisH¥RIthbIE AhhdBil2aticH. SBUSsHer hﬁ;ﬁl@ﬂn@ntbtn&{ y@@sbl@nNensity of
restraint of voluntary notion by the tar For

pain is é&@ﬁé e upseihs et abi t@ragmphtq ajaetas aski f?igrebﬁ ippapgcitating and
ng with normal nuscle 15 function.
dlsabll+#}rb %%{zatl on need not include all notion or all

m,lﬁdi‘haes uﬁlﬁlemhﬁtatl@{sgﬁ‘tlaunEh dbaca b0y may ivdhderdraustituts ebeventionally
functions , for circulation and resplratlong are .
availabigopedhoas (- &e@reams, gwﬂ%\la%ﬂserw@@%n@mm il PrOJectﬂe 132
OF
my bR ol A 12032 AR Ul M st 12
may alﬂerrraubellylbmqmpmﬂcd bia aahsxﬂiage dfrephpresddagas o g., sitrdgat becarbon
i S ca@sed t.0 set the tar

d10x1deag1n SI t:%/%c? E%?‘%T’ at pressure (e g, SPLOg lfgrpﬁé}réwe creage%tby a chemical
reaction E‘E@)%Ca! feadtion G ady F@Qse@'lﬁ' ﬁﬁ’tbhiwll& Qﬁ Hagigsibyméhid.er nat e

i mpl ement ations of "1aunch device 102 may |ncI udé or
Pudysetile B2 maybedethérod & layncladmudealmgmvl.@am cifauitgy in launch

s 1 G HUSLRED B GE mis
or auxiBX¥f foSeY € HdVAsrGeurke @34; erlgerlrﬁufmg%ﬁhg, & Rt RIAVERNEform

Progectl le 132 may al ternativel y be propelled via a
generatgy $ehiActeating, woshpiating«d cgatoliisg geploymentoguhororcaigingsignals at

launch %éwﬂ'é ?5% gx%lud%ﬁ ‘#o el@ctf&l%k %% ﬁl d&%@&aﬁf)]ﬁ Wlt% #I[u?negm"?at%n’m projectile

orce crea reac
132 (na}shhwﬁ)s a reaction of the type used in autormbl l e

|r,-bg epl. oynent) ]g)jectlle 132 may be tethered to
Bt Ca b o8 Lon shitemag pa e o QG 1Ry phsavaihERplementations.

In eachq%?I&ﬁelﬁQ%n§ ﬂﬁtdeﬁlggﬁ‘f@ﬁt ey ﬁgrsaiﬁﬁ g‘fé?:ﬂ\ﬁﬁ diRded below may be

hnol ogy oses of providing substitute
combined in any manner to produce a projectile suitable for one or more purposes of system 100

discussed above. By combining deployment activation techniques and electrode mechanical
features of the various implementations discussed 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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or auxiliary power to power source 134; triggering,
retriggering, or controlling waveform 30 generat or
wa3®s/osars vati ng, reactivating, or controlli ngPCT/US2004/032981
depl oyment; and/or receiving signals at [aunch device
102 provided fromelectrodes 142 in cooperation wth
| hpreiestintascoding ta vprejsaspedteof thg presenyinventiom)deploys an electrode
from tﬁ%&éﬁ@ﬂle gi%éé'c?f& Ilérer%lné get! og{h %tg]%&]ﬂ%%n d U Cha&%t off’or%g](gm%[e, a

projectileI06 B¢ FI@4.1204 had foer cledigamtiens: @ghisiatediconfi@tation (FIG 2A), where
el ectrodes di scussed bel ow nay be 35 conhined in

fins anghelgclipdesrp ipgforage tocatiensamdiorieniatipnss phenfp ﬂlgm@oafflguratlon (FIG.
20); (Q%Gfmﬁa&%gﬁgw% X@rgg%‘é&%tﬁ%qé%ﬁ@@@es éag(?@) an electrode

ment Ivatiron t
deployed eottfigatatione@hé&nd Bal Profeetile @06 $nadfidek lph1g\/2§)f2l attached (e.g., close fitted,

| mpl e ntatlo the, |i od o ..
formed GBigSd et Rariededi20F ofory aé%%@e sERipsLP B g eapely prajectile 200
forwar§uﬁ3fok1§ Q@ﬁ-‘tm&iﬁd%"s %gﬁ% SRR blechb IMHEELM, ALleHinbUement 222 battery 224,
I mobi |1 zati on. 2005/ 084173 PCT/ US2004/ 032981
and cirgnip pesetiblie?3ticcor di ng to various aspects of the

ISR R pheg Gt onr B DY T b B gt R 0 eram

proj ecﬂil@)a Inam@eHer ifiPlemen@am], %ro;%llaﬁ’tr 1208£ 1dun€h a&ﬂc@f 0FbiGFrojectile 132
2-4 has four configurations: (1) a stowed

lncludwqrgura@nadﬂ sketh. Groaijle 20 enay ineludea mechasicad shasdeabsorbing tip
(not sh?fv?% %]\g: %%?uﬂb%? al fh? :]}? ﬂg )ée% angt?lér) 1mé)?e%ente(t1c¥ laopug 792 or launch

I gurati on

deviced0D ﬁmcgwdeataJ self-cadhtaiiied possb@bied Wak bhdrg’@thtaﬁpxgpéls pfdj é&tﬂé@()O when the
and (4) an electrode 10 depl oyed confi guration

pressunazed gapiteteassd- eApdiscuserel e RSPJRF‘élaQUE oppiteckiven rghég §02 and is
°°nta“%§3ﬁ%ﬁﬁ 2k Hg\gc 1dprmed, crinped, or sealed) to body
orvward ¥

orce agai nst plug 202 propels projectile
mlnngvlﬂovﬁdeandger&Qzﬁammlhmﬂﬁg foasinmgpn20ks of pr@edtiloded and

anslatin nt 222, battery 224,
cooperRies Waﬁ}l traaéféaﬂ% Flymf@%Z 3 IEDAYEPPPT O a%mareo%%a f&@
1mpr0v1-1§é)1t§ Right cha'%aét&lsﬁcg r &h Qﬁeﬂ‘lgteg ?%’{Q@Jtlofx Oif AR %% ?8? reduced cost.

projectile). I'n another inpfenentation, propell
In one frapleineniation cmmmele @R obn pp]ryo}ee stih as NGRYLigaot ABSsples‘uc and is

e B3R5 I S50 Rty 5 oo i

Fins 2620@33' B146BE made of PRstid 4R mAPinkRide DM BF steel sgrmgs and/or pins for
I npl enentation, plug 202 or |aunch device

causing moverent tawsis qrrefeining the deploredspasitiond Figssmennrayédetdrag for

ectile 200 when the pressurized gas is
ﬁabﬂuﬁhﬁggkgﬁQﬁ%g di scussed bel ow, propellant is omtted

f’l?raﬂiﬁlalingwléiﬁéhtaﬂﬁ slides20tIa0 Basa 205 torfodca pﬂ@ﬁ@%iséﬁarate from
Casj ng 206 pr.ovi des an aerodynam ¢ housi

casing 88%%&#& ayey ppw) Rody i204 op dmpam @t Prrsile %Roewitﬂﬁ%hﬂarget
Translattfn%ré?%ﬁénﬂéc Qg% %h?ﬁ?&& rrﬁ%zogvclgﬂ"?‘édlqtg\ggﬁythé ﬁBBPé&d §FHroEtile 200; and

may baginae badketoivatd ths readrndbf pojeatike 20®pIEetﬂ1rexnﬂrmslamnn amdytislease plug 202,
| n 62 fo ced_cost I n.onge j enment
preferably Y Sy i GHE oPY Tt ieacE S RERyaDpyelgsirode pod 210

is activA3d Bt dspl ¢ﬁn%ggmh§baﬁzshaped and/ or dlnen3|oned in a
sui tabl € fashion to be delivered by the desired | aunch

ddedtende pofiZAg imbRiemalecidn? e tatipat @1 61e. i sporoiad, haltbdsraypacked
insulatec[]&lkrgf %nd 81919 [ TRS I212 %fec{1 %all}‘r?l Qgr{n%ts ecﬁocfle 512 for cooperation

in a stimulus signal delivery circuit as discussed 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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causi ng novenent toward or retaining the deployed
position. Fins may provide drag for stabilization of
W b@spsdight . Transl ating el ement 222 slides w PEI/IS2004/032981
casing 206 to force plug 202 to separate from 30
casing 206 and to fly away from body 204 on inpact of
spacingbefjreen deglogdife electhodel® ZﬂAa@cLectrdﬂe@) 2Bt Tadrermepranniude elastic

materi] 18 BBl RS ot e R gl cle BRI e e Poffpe 2161

compr@@é’d Bito gdeJR Brand 18 méBanibaltoBfimdni @fish MiihQslugBy2 be la@@ﬁfbly of
preferably the rearward translation

proj ecfslé gPaWh@ R:Lug@O?zmzepar@tﬁd &qs1 ¢pging 380, m@gtﬁléd@gvcﬁiecﬁz@de 212 and
tether iplgl dt%é%hfﬁ?n of’ sint %%6% Oragacg ﬁ%&]{g@fﬁ %Ilt Z[l%? d@t&%% rfl%%’? electrodes

udes ect
236. spooled bal | ed, or packed insulated wre), and

ring 216. Tet her 214 el ectri cally connect s el ectrode

aéteﬂb?”cbr@ﬁ&eﬁppl’fﬁf squFeeal 34 fpmeircyll agsegipdy 23@| In/alfepnate
implengéfzé‘tfeﬁ)r(l% . Butte Zf%ﬁ %c;%g goe{ﬁll a (Qgﬁ%lﬂ)g {%ﬁﬁg Q%EF@% me%ﬁtta{h%ﬁ by power
supply (1é2dn Javablodévi€e 1Q2 drdbyi mpdm)supﬂiy(nc&shmhn&artﬂd@é £04. Battery 224
trode 9 WD 2005/ 0 73_PCT/ US2004/ 032981 ci ng
may mBJé‘ElﬁIQEﬁ OH%’B?%%]B’F@(EF‘EE%]FO{)‘E?%% “*A"i%m%%“ FY ‘?
conven%%ﬁal 118408 (ndTRital) BEI #OL ARl 288 biahdard B84 B@ka@@ BH@&?‘Q§4 may be
e force of inpact between el ectrode 212 and

fixed t@ aasg@l% By franplating clenent a%nm@@nvwmnpladam@ Eh@l miags of battery

224 iR GRS PenSO0E i p2a 5500 e et PR BRR S nkul g for more

efﬁmelﬂgé?arﬁ@ﬂig otplad B0V figRscaBingoDs0de 212 and tether 214 to
out of casing 206 to inpact the target at a

;fétrwit agserablyli230 arryeera Banildp ereyibareemblyoviapped aheut batiery 224.

Circult%%%en[ﬂ{lg \igﬁ ?nzip n%{\@ﬁ{s Fo%& é??‘ aI{og 2 88 'a%cg ?'{‘pé’ro?ﬁ %%gﬂ%)ées 236. Circuit
assembly? pB@xadnnediéd ® Kaagm%an ahvom@naortih ﬁfagﬁerneﬂlétttﬁjdeed% may be
% power,  supply 112 in_launch device 102 or

constr%: f sgqyblﬁ%pte(e,l] apd bl j:)aqbﬁ fereing r@@énej:lga thegg{geé p@;erzcz)gtact with
the taré@n%}\/t&@nléﬂfso l‘a{mggl; ﬁ]fg ‘%Hta' @@éd Afibdifm ejtf{éir ﬂﬁﬁ%ct may urge

ment ati on batt onvent | ona
electrochmsi 236(foomard ad ﬁssu&l H)urymgaleéﬁédbs%énnianhh wrgeed package.

t%@é%Zé xedto case ZOG%to ) ..
drRlpsatinglegt ?ﬁco i8g fovagiqys apRers AT g paeseRbigeption, is adapted
for teth-EFth‘l IR Rt B Ielaét wiB et & dieFisicd dbbd) SEEE&&Q:S 212 may be

el ement 222 adds to the inertia of translating el ement
formedxfstHinlessecd in atfyf ¢anventiongbpameri Ror example; gle202d¢ Rlﬂmf FIG.3

inetad s G Y B R R B ot T R s 3 nFn of i

and tis@RSRAREMwARD LR RIBRAD JetépraivalTraa RS Ak 136 and
supports el ectrodes 236. Crcuit assenb y 230 is

duniseidle 0 mnintains éts ptoyed Cpﬁﬁ@ﬁ9t1@bwhlé¢1m rizidgerdfheAt a suitable
distancglrﬁlg)% %ﬁu deg\g plg 2 f 1%t 5%%}% asi%%?ﬁ)@ltf gﬁt Qp;%]%g{lle 200 in

e| ng re
the in f&fghﬁronﬁ(gﬁtaﬂ@h Wretnblatlhg eletr@nig®A2. is E@V&hﬁﬁth&ﬂ during flight. Impact

ransl elenent 222 in a forward direction after
with thF ﬁ%&% @ﬁéy‘? %Sesenr%éﬁ%saeg oot (Reihe ITBACk @Rl giration wherein

electrofiéd Y36Ne AbAGTELHRShE 3R ebtRh tthhGatid d&hent 222 bounces rearward to
dislodge plug 202. After plug 202 separates from casing 206, electrode 212 swings and/or
bounces erratically on tether 214. After electrode 212 contacts the target, projectile 200 is in its

fully deployed configuration (FIG. 4B) and delivery of the stimulus signal may begin.
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25 A depl oyabl e el ectrode, according to various
aspects of the present invention, is adapted for
wo edolhesad depl oynent and i npact with the targePCHES2004/032981
di scussed above. El ectrodes 212 may be forned of
stainless steel in any conventional manner. For
09nd éxmplpomrozemlecﬂccmﬁeg tg variels agdesss 6f Télp ipkessnignvention
attache§ a %1 %lecErPH? g)()? Ige 0 Wa{:ts 3 tﬁée Eroﬂ%ﬂ 3 har %%F‘if?gld attaches

pene I on O I Ssue

at leasﬂl&feb&nd dlected @by relvasag tHe eordndeduadg &&con@nﬁfd%y@@stu’bbtﬁntlal
00 maintains its stowed configuration while

portlonc#rth@ pgeofithg entije projsetile aBpiexagiple, RiRjectile 500 p‘léﬁﬁﬁshS 6 has four
conﬁglﬂ?%ﬂ)rgsg t(%?g s@%@ﬁ%&ﬁ@&@&?@?@@%ﬁ gﬁgnvflﬁf'(lu fgg g&?elé&ro%% are in
storage'ﬂbeat&inatandh grleﬂltemIm (D28 in figho bmeﬁgura@h\@f(ﬁls (MT arﬂ@D), (3) an impact

th the t (Fl 4A) causes )
conﬁglaﬁ%ﬁg%eﬁtfm gt e aest @%ogghémfl 761 leSHIOF Py sdbgpnfiguration
(FIG. Gﬂ')e 'P%J@ctﬂ@ 586 LA QERS A3 @ﬁ%ﬁ%‘f‘é@tﬂo&és@@h Soulkr %9 Sbe, battery
and translating el ement 222 ounces rearward
508, reaii Bkingpdecpiodg 5 PO 2irchit hssempliufl 22 i@nsa peroies § 14,redmtrode tether 516,
ctrode 212 swi ngs and/or bounces

cap rel%’rSF ggg’caé\% ghst ether 214. After el ectrode 212
RIS ﬁrbﬁdésﬁ&lﬂﬁr@dy&%ﬂh@ﬁédsir%)fgp&mﬁ)deﬁts'df%roﬁéﬂlé %00. Casing

depl oyed confi gurati on livery
502 maytsuppodrh one prymate fmwSQﬁefgr mproPingyys ibgiﬁlct)mmastlcs An alternate
1mplemaecg(%1rg§%%81ﬁs{for?s\zlv%%]%ﬁreé‘i%e% c&st gf%ng )}({gp 1|n fita 01[1) ! %‘l‘&éqiolﬁ made of a

polymeatstlacmﬂ'omvm@mmaﬁic%ﬂﬁ@%pbd/aﬁmmmﬁsmmma s@ftable
projectile against the target and attaches at

fashlom t@a@tdebl"@réé Shidhedested byachhgeties. diag Y maealse bgmende of plastic and
may 1n8h8§ 5501#)%? Rla&‘é% { ?gésge?l&%é @?ﬁsﬂip @gfr?ltg é@é\vﬁp E HV?%? §1f Iietteﬁﬁng the
deployeExD]GbsﬂJtiorFl IGas nhy prdvade drap for stabilizagion af th@rﬂight( 1) a

t owed copfi_guration, A-5B), re fin
Keattir . 3P4 a’ferpofﬁloé’% PYEE P@cfa"@ms éQS fight by Spring force
@'a'tt@@ﬁD?T_S' I%Hi@rdei Bawﬁrkohfbeflbh S cie QR bLQHIH 500 BRIH SOéfﬁay

and ; an i npact con iguration after contact
includevgnetor tnhere cangatiofdt (cells. GTA)opeample(Itb)ltaann bhieoty1508és a conventional 1.5
depl Qyed.conf rtio .(El G, 6B) tile
volt (ogrip 5B 1R A A ST i masode| Boliva0s maee Fyto casing 502
in any ¢dnRentiifal nghdre Mhe n%.},g of b&fky 568 A0 18 11RGhEGH2ddng 502 for more
circuit assenbly 512, front el ectrodes 514, el ectrode
effectivedmpert cfTear clessiodesewish ghe tarst. and cap 522. 15 CaS| ng
dynanmi ¢ _housi n t,s..of
%?%}t%éﬁi%ﬂ:ogg éﬁ%&b@agﬁ) %nlug%fzre ftejtcm% glegﬁ‘?d ?ctrodes 514,

and breﬁk-@S;va?Qﬁosfﬂz() IFipit@Ydchedé ﬁs&;eﬂhblyg?ﬂ() i§ fREdet @Ein%tSOQ Svheﬁlprq ectile
rnate jnplenentation omts fins 506 for reduce

500 s r@e‘él%ted Itheastiilep At candnisaeleaied @lsy impasod nrejeaiilge Og’r‘Nlﬁl the target. In
one 1m§9%1¥ﬁﬁ{1 e U&Qal@éw%ﬂ%ﬁ'gfd fif E%ﬁ?‘ﬁ eypfkfﬁgté kfﬁ%ﬁgggﬁ.glééﬁqgaﬂg electrode

diPmensi on I'n"a sul
510 is ideinded toeithdaje 4 taeged'a hiand ds tha targét rdeshec@wakd fisnbélectrody assembly
al so be made of Iastcad2 i ncl ude ca r or
530 forJpghcedphilge TR i Slerispce Mot fiog sverETIT Do ket
@ircﬁﬁ%@ée‘iﬁﬂﬁ 510 Ber fOlER fﬁﬂ&ﬂ)n@ ‘aﬁaﬂB SRR to BNt £E§¥m9Pt'}'%0Qﬁscussed
drag for stabilization of the flTght. Rear elecfrodes
above. 504 are positioned away from casing 502 in fI i ght by

%gr tr&g? ];t:egllli?r%‘g g e?lf%r%r ca lé fgrcl)nse]g t o\é/}!tg Efﬁ%?f%%ﬁ)’r 4 an rrga% facmg electrode

510 for cooperation in a stimulus 51gna1 delivery circuit as discussed above. Two or more

conductors in tether 516 supply a stimulus signal from waveform generator 136 of circuit
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i ncl ude one or nore conventional cells. In one

i npl ementation battery 508 is a conventional 1.5 25
woodos/0g41@m nal ) cell in a AAAA standard sized PEksme4/032981

Battery 508 may be fixed to casing 502 in any

conventional manner. The nass of battery 508 adds to

assemblyed 12rter (a)dratt eleglrpday 2Bd/r tatd) mﬁréaci@ ¢le@md¢é 10mphaeing

deplosfaerlyifing s HE TR Tt Souiel S SEAES A CltPhetf €5 B0t gp 18 inches)
that aseh@€ El!hmﬂ)%elédtﬁode spaEingd b&%e@ﬂ@ﬂoia‘bﬂkﬁre&ﬁ&ec‘cﬁd@@ﬁm and front
el ectrode assenbly 530 is fixed to casing 502 when

electrqs%e@ p bt Tetaer 319 map ln%u%@lm‘tl@ gnafqsiat i imnrerethe dorce ghimpact between
rear elgargd%% g@%gﬁdﬁfe t‘%rr%pjf mpact of projectile 500 with the

enent ation, break-away tabs 520 fix
aAa:ap‘mélyaééaﬁ)aﬂefoﬁ:mable de. gQﬁ;bbEa&ﬂenﬁm thag whke ctushetbon et imparts

o scpayciiag é@g Skt 4 PO Elech et FOTuOL 80 M matsder ph Projectile. For
exampl&) %tnal vvf %ﬁ%@éa@@ﬁ@c&ﬁﬁ@é’s@s f16RE xS |5r9£|?c{/ fége%§e éajsﬂx 402" om front

conta target.” Circuit asse per for ns
electrddgrasseindnig Sa‘ma[roglmmlﬂmncntutmn ineatsmefitabing 26D add/sx:hmbeyj 508 work
el.ectric

agains] Pogpidteare, 31 SRLETER 228 0 reBre e Ryt 70, (CAP EedsRe 518 and/or

cap 5203ha Cfﬁ@ﬁ%oﬂ ir&ddidner@r ‘Ié/tlht@yl‘él'&s@d Hl'ﬂ@!:asﬁl%l 302856 Yirgd Ja@ilﬂgtSOZ away
as di scussed above. or more conductors in tet

from fgng ebgtspdq/asae@blymou deployjnatethar S wat/eff casing §8Re Aéthast one rear
f 05/ 084 Us2004/ Q32981
clectrofig S0t sl oohtact Ve M adf A bl wferice MO ffyt clectrodes

514. rear facing el ectrode 510. During depl oynent, tether

516 extends from storage in_casing 502 to a |ength
(Angltematedmplameniatian ofpepigetile 500 icludss a translafing Bng. ¢On impact, the

tansteB Ehe 3R SRANL SPBE SURA HGHL BUEE1I BT BUESHLRF Gycor
electrogle@§04 thatrenedin alowted untipafoer émphe. Saclcetradsldtingatig may urge front

bet wee rear el ectrodes 504 and the target. 10 A cap
elecuo{d@?%‘é‘ég‘f’l targgt.def ormabl e (e.g., rubber) element that

i b
RS s VI SRS Ly AP O05P1G o ity
and/orgho gway| fearhithetarged by rdooanqb brsrgpn Al thpandt get caphesethe ancéof the

tether, ?@1 ?aﬂﬁlha(ecls(sf @%ttﬁ% %éga% a:b\ll§3t %Og%*ledl & gﬁg%fas{] d te%l?e% may further

enhandd ¥R SPFBLEH dOMRe obfesf foitRe Atk aANRsHO LR HPEs é?@fzéyeefs)it stretches,
508 work against’ cap rel ease 518 and/or ca

returnmg dlois gnergp intakhaokigctias opiacts, @agﬁlm@tn@@e obegt tmat dthe target, and

1ncrea51ﬁ% gheq ﬁﬁoé@%fzm &rf & 1%) gg%e?raﬁl g n’{’)(glngl v\x%and?l k%nf o% tﬁ? fc'arget A

distan& mﬁzé&ﬁtﬁe &Fo9e Bﬁbﬂo&ﬁg,andﬂﬂi 1@xi dlectiode@pof B Dinckds is preferred.
casi ng 502. At |east one rear electrode_ 504 then

nktherdamlenagntationg of RECIecAiley240 oS08, percandaty Prongilant.ps srechanism
propelg BRI RAhERALH ?el,c‘? gfr?t‘?&‘ﬂg unﬁ{l‘}?peﬁgggh tt}?ertF%fg{s The secondary propellant or

npl enmentatton o
mechahrsarmlamndmgiera srgall ﬁnketrm@tot the 20 transl ating ri ng
slides |nside casi n l502 and al ong axi s 50##10 forc
d%ﬁﬁé‘}z‘ FHAgLC, AR PICCRICACEME L0 BBAOYSIAgPeC: ﬁPEets?}%é’a"entlon

includ!fsbp%r%elt orgh&i8TdehbRALIE cleetblle AnlsaRShAlhDOnd ditHordB¥ B Bfoperation,
upon impact of the projectile with the target these arms spring away from the 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
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el ectrodes into the target. In operation of tethers
214 and 513, the tethered object (212 or 502) nmay fall
whyoogosmiriy and/ or nove away from the target BYI/US2004/032981
rebound energy. As the object reaches the end of the
25 tether, it may fall back toward the target, nuch
contact wikth tize faeged (dnabogosn teeFIlis ¥iA); dngdt(Wpan etmytrdderdepluyed configuration (FIG.

enhan th prac f. t bject .tq the tar
®). Prpde 0 iakiEs cenng A dnin gy Slecpdds ok e 8h b6, ballry 708
circuitaSet{tN 792 thlseeARIAY. i nto the object as it contracts,
accel erating the object toward the target, and

| Gasinga802grovives i kedodyimoc bousing B cempprantpelimojeatiledA0. Casing

of clothing and/ ar ip of the target. A dist.anc
702 8l o PR EsP Snpte b Bt P80 % tternate
implengdrRS oS8t S fin® T 06Ldr t@1uddd tdye NBSoneSmplepiikdtRa.casifg 702 is made of a
ot her inplenentations of projectile 200 or 500, a .
polymefesuigh G&%Pp¥b@é?fl%ﬁ$ plostirenishis shanefl apd/epinzensigaed in a suitable
fashiox%ﬁ)t&eéeqﬂl?%@ b?:theﬁ ! l&ﬁ{ch%ﬂ‘/ﬁ@é.' Fink BE G Wi dohel e of plastic and
ar get.. e secondary ‘propellant” of " nmechani smay
may inchuck wdpper 08 IRkl springk aid/ompios for Asusing oV enaxaoward, or dtaining the
projectile according to various aspects Qf .the present
deploys, paHfipnFirs ﬂamegl%s depedpr Hahibzatim Ry hpilight, ectrode
B Rrf 968 a}ilﬂ’i? 4396m ﬁ%?eﬁt%!‘iﬁ%-m%ﬁe%%ﬁ Juffb battery 508 and
upon ‘1 npact of the projectife with the target these
circuit assembdyp b1 hdisewsayd fbav t he projectile body and attach

t71‘(:)%1& E%g% ?1% ect)q:ea Eﬁfrl Gfﬁ?’( %ﬂ[’c{yﬁg _aﬁ%rg'. ectc%' \lézﬁg{\% a(s)e]:cd bF}! r%?e'ase 710. After
impactCEpréjeet18t700And HeFarget Bemle 716 elc¥BeH b (MBEsHBRAR) on each electrode

el ectrodes are in storage |locations and orientations;
704. Iy phe gnplemefiatighitrelsase 7igunendesra qomtaigmentaingr(dotbpwn) that slides

forwarfl s IHERBS o Bl BHIoR e DR B o TruAn oS i apisansg gach tab to

permitle@cHéleetrdtd)to fallsly b hroadvaR fisih bRidg0deph a¥§lblyed position at or in front of
configuration (FIG _8 Projectile 700 includes

the poighaf ¢eaitard betvesh prajecsie )7(19 sk the tpsget {dependipg onftheshape ef the surface
tery, 708, circuit assenbly 712, and rel ease 710.
around?géﬁp%l%)loz provi des an aerodynam ¢ housing for
dacheirenbde 004 pragjbecirgddealotpthe GrshyngtorsiOR sprinyg iR epgioliihge 713.
one_or nore fins 706 for [nproving, its flight ..
Electr@ﬁ%.?%{fr@f/ib@tsrwd lm?% {4 %&p@? inpeasing| Ed@tng:a lspeth of peojectile 700.
When §tb®8d, €46h &kioh §PME . st ;
= B0 00y iSSP Skl BORAIAERIRY 90 copprecd
torsionABEnp pastides aprdpeléans hppdithahe tlectrates®4 avnfecced moutof slots 726 and
it hst%iﬁt%bl e fashion to be delivered by the desired
tnto the tagety, device. Fins 706 may al so be nade of plastic
FleasBBY 0 it/ MRS QRBEK 787 05 ¢RE el RROHOGSR] ANSHET cRIndSr 724 that
for causing novenent toward or retaining the deployed
translajsg glqnig@gs lnssigagasing V4% eElgcptgglq; alic r_gtamg:'dwv}patea@inhqgk 722 isin
ticionglEort Pl ot UGTRL T o flsTRE it vt §BEE8 g4 by the nerta
of a préjetitlyidischsge fny ldoheh dévecuERedsiahpveictiiil cohtheivith hooks 722.
el ectrodes 704 are depl oyed after inpact when rel eased

After igppagtayignthe target, slefted eylindepa4 slistes forpjaet and iglepsry eaptyhook 722,
dep1oy£r%§<ﬁ$¢g{0@@§ 704 §4 @L?%%sgql%oggl eases a tab (not shown) on

ectrode one i npl enentation, rel ease
1 Gniatteinatteisndern entb@omofnbdjectila §00, ot afilowfoyr tleeatrodes 704 are

... Sljde . . .
om1tte§. in a ﬁlrther alternate implementation, more than four electrodes are implemented

symmetrically about axis 701. In addition, front electrodes of the type described above with
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20 forward at the sudden deceleration of projectile
700. Translation of this ring rel eases each tab to
w@emsigsiench el ectrode to foll ow an arc away fPONUS2008032981
701 to a deployed position at or in front of the
poi nt of contact between projectile 700 and the target
referencd ép @3¢ And) S bhatehacludrine abitrnatecprejectilas baving Guedimotating or spring-

may be urged along the arc
loadedﬁg}o%nt{ngrlg%]&%ﬁ%t (?%Iﬁ%e Prﬁjeggéh hi nge 713. 25 El ectrodes
TR 4edreiciRg cREAYESMEY bS bR t6 4Ry Bpﬁﬂa%ule@ 20857009andternates of

along a length of projectile 700 en stowed, each
each disepssPdAbRYSr i ng i s conpressed. The potential energy of

PSR B 34805500 RSP g PR B oo

momeﬂtﬁﬁl éfhttle ptojécilé hﬁpfbpél@ﬁctroﬂ@ ias@niatOwiththd fafdeti dBor&xample, in one
hook, 722 on each, el ectrode and a slotted, cylinder 724
implemepgtiongppiimaryspratestile pying sauaral speondaryspraischiles hie fayyard
C

momeu e e Bl iR e A SR IR0 by nd ool he scrondary
projecttly$ tondigployrizdo the thigeic eSbcordaryvarojedijestivey besusiticned af tha rear portlon

ro ectile,. e from | aunch devi ce surln
of the Bl RIS (R JRL S PORSGLEh 396 v 8 3 rd%vgﬁ’ﬁ dp WG
projectil %hg}ﬁr e coﬁﬁ Olitafibh 6Vih BHRS aﬁ@ fheSloh a8 nhSh¥RH vREr forces each

rel eases each hook 722, deploying el ectrodes 704 as
seconddrssmwebb talstspkoy a@%hel anghofihe bom soward it tangatt Eteuctwdasfdeployed in

0 e 700, two .of ..t he f r, el ectrode
any mffueh B8 he s RaBbulb] St IneTaGELHER, Todfi Sieranore fron
electrotl &YX th@ BFi fgid' jQHeS Rdch sbemldermitbRetile DY BIMRirbdL@by Ye tethered by a
about axis In addition, front el ectrodes of the

condugtiyg aviersiodthe BEmagberscondary nojepileioodelogaing 3 stimulus signal.

%gf t%ﬁg&, n a%l?(z ?Jer:] us Jdetf) %(Jﬁ%g e, sgcé(ﬁ’ﬁgr\}ﬂgn} gJ ?&és gf Sectrodes from

within ltlmmﬁesmtmé befes) Agr eiaﬂqﬂ@ dhemiahiyigojeckile meayf ihclodle dpressurized gas

t he ojectile. A.rear facing electrode nay be added.
or explogvg arj&f: vihidl} isaptivated it impgs withile #redr rie @EonsHlant ejects each

g@ﬁﬁ cording to various
Seconda ec‘ﬁzl gﬁfgkﬁ ‘%Q"ﬁg“gs?g‘\é@#? giﬁ%\h} g%ttg?%%mn%g use the forward
10 mmthvehfiou moméastﬂgeth@ effgantispead betpreop e]ec‘ed)dasnm oaleact with the target
. 0 contac th the tar For exa ne
includgs P loRar BEIRLE HFoda ot s el BAEay iz o M electrodes
may haV8 RI¥EAEPAcRIgb 86 hdifSof prbiRcte iBAE whiR BB MV ngthSelectrical
secondary projectiles after inpact with the target nm
charge ¢@a gecatdreusfocardar for ipstapese mus@dartcontieqsiony vwerd meaﬂueed rom two

L L R W i e

electrobwm @id 06 W&rglspacel Fogt inciftd agﬁﬂr ERStkode902hRastobinfieddéd to the
projectile flight. The configuration of the bores

posmva itﬁiﬁtllp?é of 8 rSHBIUARTIBASHIET MRS t Blectrededid wasgonnesizdindhe yegative
termmzﬁ ?Jﬂ?ézé&kf% sIuEPlg/ {ﬂrl g%{ré@éuaéet&%og;ﬁgg%oﬁlﬁ %feg{ﬁgc?eﬁgﬁﬁg Pge;a‘f’\?rlngctrode 912
was fonﬂnﬁcls&sdmm ateyctrpd@? B tandl ekectrodd 2GSt whdfout ﬂfcbﬁi fr(&walecfrbdrr@ 17.

t.he r | ect rodes of
Electragp? b 017 o9 ez 26# b2 msd APIRE Jcé%t?]l'efié&)@tlt RN o Beig04 and 914
may aﬂf;?o%iﬁlta&eﬂhg 9091\( oftimpact of a projectile. In other deployments the point of impact of

the projectile is not material. Test results indicated configuration 911 was about 5% less
effective (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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conductive wire to the primary or secondary projectile
for delivering a stinmulus signal. 20 A propellant nmay
wab®s/oda7iised to propel the secondary projectiPEEUSI004/032981
el ectrodes from wthin their respective bores. For
exanple, the primary projectile may include a
was ropg@s@ut mzh;adif dawgeringrthe glpﬂrg@ densitishat te elekiredesi and lowering the charge

densnlgct | t;ﬁgtvg%%%f é@%&tﬁ%@ g,ysp c]ugbtt% t‘éo%#y? glflﬁls l?w%g o2 ecllcl,nasﬂy resulted in

fewer haﬁ@ﬁs B¥ing SirAulaRd, Al DRbser MudBIAOGEsHdRAEe.i ncreasi ng the
ef fective spread between el ectrodes in contact wth

tIneany #f e depdoyed elacirgde cmfmuesa,nong disgpssehrove] the stipylasion signal
may bé RNQ‘%%dg)r E\?%eélgvra%ggg %lggn’&o S s? %I{a?xgt al]tl\éféc,?ﬂoelrisgarglc:?ﬁ%r 28%? particular

time. Aﬂmdingm lalrg@etBdd fdr agplb/ing@r $tﬁ@ult1§1 sigrdlech plurﬂity of BRtigedes includes,
to a (gr eat er Surface area. For instance

in any gler' Gt slemedeE hekastiodss: (Pmphies the shrafs rﬁgnaf to the selected

pair; (GRS chOBRe Dol RREAHb (@5 200 MU SBrer HRIBRR is s than a

limit, cqnahldd tHab at le'astcolne of tipaeclectellebctrodatds ﬁﬁ)tzufMer[tbmwpleddo the target
he. 30 i.t.i ve term na f a sti | ation Y

to forn § SHgIUSRIBa VUt i S5 FRIBHEAE P SRU e BORL (g: and

monitdrffgNlfiRh ppldetddRiRAWEal SHAP d@é ¥-deliler&® n‘f&'nﬁi@fc@}d&ﬁ‘so? bduforming such a
f our electrodes wer e use El ectrode 912 “was four

method rr@lyreéerftrfm muitdbée¢lectoales iclessihdn e nEbiseead sodisthatigheftioag to select the
lect rom el Be % rode 917. Electrodes 912, 917, 916,
eecrogﬁﬁwgfgp@g?wgﬁ % HEf#BeE cent ered about point 914,

pﬂheﬂt‘éﬁn 9Qferdipadt s untRYstERPloGM MG ihdheht BOtife afer initial physical

I mpact of a projectile. In other deploynents the point
contachpetivapme Prajecticandetapees; dbe petionsdo hoaccrapliphed afterggpact are

t

sccom bR 65 ShOTLER a0 L] BLEALLOM B0 DB AR UL il i fanconsly
with ithfpeefl configuration 901. It is believed that the Iomer

ef fectiveness was, the result of |ower char

dénlsss Goagrary g nhasicplerogsi BBt the,imyenipr ‘%%’FVISl@}SgB% pstheds and systems
cenriBES) HRFeC AR, oy PLERLE: bR LoURE ARSD oo

compoR&Tis blS&@ﬁelo‘tﬂ'B 29Hddnensscanchigéd in amytmannem alf, lowering

ARG s e e presSr Sl e Sep @ﬁfhlf,a?maﬁvgnﬂon many

varlatléﬁbra(?lﬁgﬂodlﬂ@athﬁlg ¥ire Jdikibld A\¥he Exlﬂ%(ﬁﬁleﬁﬁ RIsbdibel @it £4€ not limited
in fewer neurons being stinulated, and a | esser

by the spesifid disclosimpebeve, bitrratiey shefuld bﬁahmépcll oylg bydhestope déthe appended
configurations discussed above, the stinulation signa
may be switched between various el ectrodes so that not
all electrodes are active at any particular 10 tine.
Accordingly, a nethod for applying a stinulus signa

to a plurality of electrodes includes, in any order:
(a) selecting a pair of electrodes; (b) applying the
stinmulus signal 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 the target to forma stinulus
signal delivery circuit; and (e) repeating the

sel ecting, applying, and 15 nonitoring until a
predeterm ned total charge is delivered. A

m croprocessor performng such a nethod may identify
suitable electrodes in less than a mllisecond such
that the time to select the

claims

15



10

15

20

25

30

35

el ectrodes is not perceived by the target. The term
"after inpact" is understood to nean any instant of

wao evs/osfiver initial physical contact between BCT/US2004/032981
projectile and a target. The actions to be
acconplished after inpact are 20 acconplished so soon
after inpact as to be per ddu.ABMSby the target as

I simultaneously wth inmpact. Unless contrary
What]g%falf%legr]sgal possibility, the inventor envisions the

1. Admﬁ&wﬁﬁlmﬁﬂbﬂwgeﬂﬁrgdﬂ&%ﬂéﬁe@icdlﬁpﬁlﬁg (i) may be
perfor nmed in any sequence and/or conbination; and (ii)
thed Eé‘iﬁi‘??ﬁ’éﬁ?s of respective enbodiments combined in
any Sirel?‘él% Al though there have been descri bed
prefaerre I''rents of this novel invention, nany
var inadans fig deplbyipctht iseshid elestradeea\m)}sﬁmhl the Ayl elebﬁode comprising
enbodi nts descri bed herein ar ted . by
speci f ¢ TBFA8E [IJEFEIABG MO VepGht otahe, éficogﬁl Blgt dodsaith Fespet to the
first elbdtfideeghonly by the scope of the appended clains. 15
WO 2005/ 084173 PCT/ US2004/ 032981 5 CLAIMS Wat is
cI ai me@) inseand forAentovingeestmintiofthexickorei electade amgertespetchm the first
ce.C

clectredf ghErBE MR LB meftet Cdbist SO BrE D BRIRL fosnd glgetrode

1n1t1all?\fﬁﬂﬁ/e§ BREY e fhctalgelogrilicQdRiactRTR 'ﬂiestbfg]@f a d&ﬂahc@?@ébﬁfrom where
restrai ni ng novenent of the second ectrode wit

the first glegtwede mede pentagtivyith theltareet; antk; and (2) means for
nd d
o Rt s BherRiR} o P SRFREAS LR SDRERp I st lectrode and

the seoeh&etebﬁd@e rrakes contact with the target, so that the
econd el ectrode 15 initially noves away fromthe
2. Th?éﬁg‘é? of ¢Jaigy k dudlasicaBPIIRINgh t he target a distance away
frowﬁm%o doﬁgbqnnéﬁ#%éthglfﬁ&téj deq gaaglg contact with the
target; enera I'ng a stimulus signal in
ac arseaunﬂ poetigr ¢cﬁnp51@51ﬁg1&1efsecrcﬁlﬂ ebdcaotls atea utitkr thadtenaintains electrical
second el ectr evice of claim1 further

d 2. The
commurieationetyee 28 grqt IPPEt{O {ho$eceRtPieing the first
3. TheheRbd 9FGanAINIR QR BRI AR IQE‘traﬁ k b@l@&h% ffﬁstsp%mo the

el ectrode and a tether that maintal ectri cal
secondguemiiemtoctzanspert et iweroebitipatiohidesice ppaumnibn and t he second

4. Tf rbip8t siimd MhefsSi e doRRoing fPiRsies oD Wid  translating
membd&eRAMORA WitiORspeRt td ABTRAAS intBEHInsRBPaged i tROAERYE &R the target

as a unit.
to release the second portion from the first portion.

5. The device of claim 2 wherein the means for removing comprises a fastener that is defeated
in response to impact of the device and the target to release the second portion from the first
portion.

6. The device of claim 5 wherein the fastener comprises a break-away tab.

7. The device of claim 2 wherein the means for removing comprises a latch that is released in
response to impact of the device and the target to release the second portion from the first
portion.

8. The device of claim 2 wherein the tether exhibits elasticity to effect a forceful impact of the
second electrode and the target.

9. The device of claim 2 wherein the second portion further comprises at least a portion of the

means for generating.
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25 4. The device of claim2 wherein the neans for
renovi ng conprises a casing and a translating nenber
W0 b@bt/osiaves Wi th respect to the casing in respptiFES1004/032981
i mpact of the device and the target to release the
second portion fromthe first portion. 5. The device
10. Thgfie%ipapgvlaimﬁ avhsreinatetahmasssofithe sacendportigncueqsds 8 égalamass of the
ener that is defeated in response to inpact of
ﬁrStp({rﬁéﬁ'devi ce and the target to rel ease the second
11. Thpdevicoof Elapmptdterdihisd padfo of the @ean® for PeBerdeig E@nfiises a power
claim5 wherein the fastener conprises a break-away
Sourcet ghb. 7. The device of claim2 wherein the nmeans for:
I .
12. Tl QERKL BCIEAND R In The FRED b0 Rindind Ref 85 Bl fmpact of the
deviceragt elastardeln & shmen thepocdridyorfisrofiomitke first pbrtigpor t i on. 35

8., The devjce of claim?2 wherein the tether exhibits_,
13. The igeiy ef tigimt & vdrerele dhempaisder TPMOVIRSEICHITeAts § momesgp Afimpact of
. V .
e e 50 B4R IGO0k TR LS S0kl o
14. Tha dpdrt pHelaipi 2 tlereinglanSrst portige fisthet comprids awdird electrode to come

. 2005/ 0 73 PCT/ US2004/ 032981 5 10., T evi ce of

mto COB%&?W@%%’%F% A5 & SPBICaPeeg S H%S’_F’e‘?lﬁ’ét %fgﬁfb %ortion

15. The ¥6@Bslsf dain® 3Fhch@a $hPthediFor ddplSitin@RirtHeP Bomprises 4 PRopellant that
device of claim9 wherein the portion of the neans for

propelgyhgseeandrrieciiodp ever drom govist elestiglee. 12. The devi ce
f. ¢l ai m.2 i 0. ] e
6. ok E Aot helh I TR0 0O IR 8B gy in

directioiehway frofde gggetnd portion fromthe first portion. 13.
The devjice of claim2 wherein the neans for renpving

17. The devipeet daim kavherinoteconfriedtragde compeiseseyfiisbbaihdiredied in a first
e 8Ll TR0 E1 S84 RGN, BRLL 160 GULARN

directién.r st portion further conprises a third electrode to

13. The doRreAtclghn | foTeiib e Es s foRREcovEE G o) S difceton, ar
mutualP&Rdgenhne means for deploying further conprises a
propellant that propels the second el ectrode away
19. A drojentilelvonipirissig th¢ sumobilizatidibdevidesnfddarincle of cl ai m 15
wher.ei n t he .praopel | ant.. propel s .t he second el ectrode
20. A qarlge, ogrisine e roBetiedit B9  om the tar get. 17,
21. A sVBRnOIRY imifodiliAdLd trdet WORPALIAg hhHoje&AE _aé*co@aiﬁ%w 86#h 19; and means
conprises a first barb directed in a first 0
for progeltiae thegprojegtiledownnl dtigetdi rected in a second
j L.on, . ' b direc ' t hi
22. A b kondfhun il b Uyt BTy GG ! Hproce,  second

electrolié, rasdigithil pedraton and @aeiwttdis egiloyanent apgarhius titht deploys the second

directign, are | .
electrode, the method comprising:

restraining movement of the second electrode with respect to the first electrode;

removing restraint of the second electrode with respect to the first electrode after the
first electrode makes contact with the target, so that the second electrode initially moves away
from the target to make contact with the target a distance away from where the first electrode
made contact with the target; and

providing a stimulus signal via the signal generator, the first electrode, and the second
electrode.
23. The method of claim 22 wherein:
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nmutual |y orthogonal. 19. A projectile conprising the
i mobi | i zati on device of claiml1l. 25 20. A cartridge
W@ ovpsHarng the projectile of claim19. 21. A BYFUS2U04/032981
for immobilizing a target conprising a projectile
according to claim19; and nmeans for propelling the
pr ojtlecdavies fugher epraprisgs geesingand apkagtthesdn f dirst position restrains the
[ 4.0 Zi ' ice that .include )
second fTPRfHds B o SR B RuRaE R RSP pl it 880 R and
genesrabdihg cam@risss ehidgtthopRgdepl dometie fapRsiioas t hat
depl oys the second 30 el ectrode, the nethod

24. The Besacphfdain 2% whaieHt pigvidinethe seploymeneappatadttromprises providing a
translaﬁéggﬁe&%? 14t Eﬁnél&t%&’%{tﬁ rh%e%% thd Ea%fnggk) (r:ﬁg%é t?lgﬁ)%% away from the first

h
ving restrarnt of t second e
positionespect to the first electrode after the first

el ect rode . mak ontact with the target, sq that the
25. Th e by ﬁﬁwﬁsﬁ?m K aﬁlygﬁs%’gw%%?eaﬂpg BrifHFRSI ar get
26. The\t/\lﬁae@l?é@of(@ﬁ% witkfeth dd18atlR 188 Fastntl SInH68s B¥RY il PPheak-away

ere the first electrode 35 nade contact wth the
tab. target; and providing a stinulus signal via the signal

ener a A first electrode, and the second
27. Th%%’gtﬂ’d:) ecflal?g& Whgre%t hod of claim 22 wherein: 17 WO
200ptd33dihg ShdPdekiddFRR4 Eb3dfkds B step CordRvidmef dbalsii@land a translating

conprises a casing and a plug that in a first position
membey gBatrtegnplgtesveth rspeshtp Giesesingd@dwi t hi n t he casing from

rompragnEEhBpERATle I b fifatiy B £ LB RO RS

28. Thepatittiddoot.cladsh 2 Tivhenki thatiing ¢tlaidds 2 atvhRr eindve Fatthigt.ng
t he depl oynent agpa,r atus conprises providing a
29. The msthadfi chygmneyBpreigmoving romprises popellipg disesepondelegigode away

from theaGished rge the plug away fromthe first 10
om pggstggﬁ?cdzéii. The net hod of claim 22 wherein rel easing

30. Thecorepradsefs]ladef 2awvhergineprbpaltiag propeRGhe deendrelebipetiedhitially in a
erein defeating the fastener conprises

. .claim?25
directiog-gay ﬁﬂﬁl\l\@e L8k - away tab. 27. The nethod of claim
31. Thelh ORI Ficliml® Rhe¥inB0ididehe aviice fritet &kﬁﬁ}gt?%g'@fdﬁcﬁﬁg a tether

a step for providing a casing and a transla
that meghaiieally ¢ruplasithes¢cand slegirode anskthe firstelectrbde, tlastethgr exhibiting

. L enmovin 0 i ses ep for, transl ati by the
clastiofy et KR BBt 0B S ssedla Aiste Brd MR 7
32. TheMiRERIdL el AMSIBivhagin tBE 88Rd eRectrdd £ Ebriftides HPNE barb directed in a first
restraint. 29. The nmethod of claim 22 wherein renovin

directiong gysesansisbash digested p sasend direstivnetnska thivddagmdiyectethin a third
directidar oM the first el ectrode.
33. The method of claim 32 wherein the first direction, second direction, and third direction, are
mutually orthogonal.
34. The method of claim 22 wherein:
restraining movement of the second electrode with respect to the first electrode
further restrains movement of the signal generator with respect to the first electrode; and
removing restraint permits the second electrode and at least a portion of the signal
generator to move with respect to the first electrode.
35. The method of claim 34 wherein a mass of the second electrode and the portion of the signal
generator exceeds half of a total mass of the device.

36. The method of claim 34 wherein the portion of the signal generator comprises a power
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30. The nethod of claim 29 wherein propelling propels
the second electrode initially in a direction away
wo e@sios41e3 t arget. 31. The nethod of claim 22 wWleT/852004/032981
provi ding the device further conprises providing a
tether that nechanically couples the second el ectrode
sourct.and the first el ectrode, the tether exhibiting 25

37. Thegh%ﬁ{iddccggd%ln 82?{7;&1@1[%%{} %e o%@gg&s%%.ﬁ% %g}{' 8§1fng$a%§?1§'tﬁg aﬁ\gce and the

target. wherei n the second el ectrode conprises a first barb
directed in a first direction, a second barb directed

38. The methodeiieimi?y wheieremavingconprises FaiBcting awoagnium of impact of

| ai m 32 wherein

thedmﬁ%?é#ﬁ?%? ?ﬁ%@ﬂ?gﬁéng%@%ﬁ dﬁrec E%% and third
direction, are 30 nutually orthogonal 34. The net hod
of claim 22 wherein: restraining novenment of the
second el ectrode with respect to the first el ectrode
further restrains novenent of the signal generator
Wth respect to the first electrode; and renbving
restraint permts the second el ectrode and at |east a
portion of the signal 35 generator to nove with
respect to the first electrode. 35. The nethod of
claim 34 wherein a mass of the second el ectrode and
the portion of the signal generator exceeds half of a
total mass of the device. 36. The nethod of claim 34
wherein the portion of the signal generator conprises
a power 18 WD 2005/084173 PCT/ US2004/ 032981 5
source. 37. The method of claim?22 wherein renoving
uses an energy of inpact of the device and the
target. 38. The nmethod of claim 22 wherein renoving
conprises redirecting a nonentum of inpact of the
device and the target into notion of the second
el ectrode. 19
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