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101.00183 SYSTEMS AND METHODS FOR ELECTRONIC WEAPONRY
WITH DEPLOYMENT UNIT DETECTION HELD OF THE INVENTION
Embodiments of the present invention relate to weaponry including

electronic control devices. BACKGROUND OF THE INVENTION

cdfv&hfbnal electronic weaponry includes, for example, contact stun

devices, batons, shields, stun guns, hand guns, rifles, mortars, grenades,
projeetiesmines. andianes pofeption freMices @’@Q.P@ﬁﬁ\eﬂxlﬁ%afﬂﬂ)ﬁoYMENT
generally suitable for ensuring camplianeeppihsecurity and law

enforcement.. This type of weaponry when used against a human or

animal target causes an elegttid cuerentit flowethroogh part of the target's
tissue to interfere with the 15target's use of its skeletal muscles. All or part

of an electroni€'&fediinaeobépropeliet towiard dhe targetpdnrarnithporgaictronic
apphcationfelectronic weaponry, terrorists may be stopped in assaults

and prevented from co tin involving force to gain unlawful

control of facilities, equri%i%’ m&%m and law
enforcement ) rin ant applications of electronic _
weaponry, suﬁ%ﬁgﬂgﬁgé%g&%ﬁgls%% z[{%‘,"]&Y\,\}%gﬁ?&é@?ﬁ%ﬁ{s&ﬁé’é‘r@ﬁ‘gH‘& devices,
the S pteid B BrsdRE P EtistoiRF miay e aalitdeinedibytitscuritys, and arca
ofﬁaeersjrApi@IEeirm&mg/\ma@nga{:ei@ﬂyéhaﬂkkllﬂﬁt%tﬂe%fiu%%m%Q%ﬂ%rll%‘?n% ith
stin .and ane or more electrodes. In operation, for example to
o N B B iy (R e g o anima
WESHOAHSEOWARFEHE persahiedIpe Stppkdaorddhtrotisd s Aftercimpactfcas with the

pudspagseleairinsausient iscavdugied:hetwean e electendes 2asUfiGien e
fo, of his or her skeletal muscles.

rinterfering with the.person's use of T SKe/! es.,
Rl et et gt moy be
cotrbdiorissanls ?@fép@f\ﬁft@@@%mmfanhﬁm qerisedondg. f"orce.to gain unlawful
ReseIC has tﬂl@&ﬁﬂi}%ﬁh &@%}%%Uﬂ‘?éﬁ%@%ﬁ@ ﬂ”@g RN @‘19}9[ t)???fiomlt:].

ei(teratﬁof. the bod%/ arfected with muscle Contractions depend on sever

fattors INCHTGINY TR 5t S E 5F HIY 6 SHgRBR SRRSG S char dearigrted by law
disdhargedt oy thves puidithg eleptrici cutrgrisdihaexiantys:gonerallgreadesy

With JnRGr dj , { electrodes., A minim uitable .
e e e T UL s e » s
tyrRAIR d @reer et Esictode tisraing Spresthalsdn siofligitoivard the
tafgetodtisdesinadblel todmprovedien ROGHUFSHNIERMNISh Jhe R RETOUE S d or
sg‘j,ggg()tﬁ%ya}{ggrt.iIQSCenventional electronic v.veaR nry js intended for a

>C0 pact, a pulsing €lectric current is conducted betwee ¢ e
[adticd ARE i i ] g icted between the electrodes

sufficient for interfering with the person’s use of his or her skeletal muscles. [nterference

may include involuntary, repeated, intense, muscle contractions at a rate of 5 to 20
contractions per second.

Research has shown that the intensity of the muscle contractions and the
extent of the body affected with muscle contractions depend on several factors including the
extent of the body conducting, charged, or discharged by the pulsing electric current. The
extent is generally greater with increased distance between the electrodes. A minimum
suitable distance is typically about 7 inches. Prior to propulsion, clectrodes are typically
stored much closer together and spread apart in flight toward the target. It is desirable to
improve the accuracy with which the electrodes strike the target.

Conventional electronic weaponry is intended for a limited number of

applications. A user interface capable of multiple functions as well as weaponry capable of
1
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applications. A user interface capable of multiple functions as well as
weaponry capable of 101.00183 and control of multiple targets in a single
confrontation is an important application where a single weapon with

multlple functions is desirable. Conventional electronic weaponry
praVicf8E®dnly one stimulus signal for all applications. It is desirable to

provide a unique stimulus signal for each of several applications.

In mamyrmua{cﬂamqg@vﬂeg@mm *9#@&%&@&@889wréllﬂ'rﬁ)&&ﬂ@&%ﬂ%m\ here a

appropriate use gainst suspects, It is desirable to improve the
dat g’é%rﬁ?ﬁi (H}(}'é{%bfr}lmcaﬁablr PO HEStaYF interface of electronic

weaponry to fa@ﬂrta‘teﬂda@éegmrmnmg @pchdateoeidadysiby lbis desinablestal for all
PropidRd@ANtIHEHHSLA GANFAHO NG AW SPE%E&@EI};‘?HF F&ﬁgca;? Z1Q08,And
secur!t¥ % anizations electronic weaponry easily clistomize

applichtiohS particular to these different organizations. Many forms of

electronrc weaponnryarepowe red fronedimitedrelectiical 81&5@“6&%6& aswo
baﬂ%@&ﬁrag%n§§f Y@UQQ@QL}Q?&@WC@ 8L iﬂ!ﬁﬁ IPO%))(ltquce 9\ §qm cBimnumcmron

weap onr}/ between required rech argln o atteriés. It is desir
loGaR S et the dry h'é‘f:égfﬁﬁrﬁb\/ié‘é&{‘b}r‘th Bapaittery fAca insréaefieiegiing and data
manaiesis. Conventional electronic weaponry has limited

application, limjted,usefyl [gl i dalrlg lim ed accuracy. Without the |é)resent

invention, more accurate and reliable elec %’H.‘é R EBH hah i T Rga
USRI IBhaRY 1S, %ﬁﬁa“mﬂlﬂb?é'ﬂfﬁeﬂ@n&tmanmﬂ?_@beqmadmdied
witiiniexisting.eiconomiadigiakans okiMARY OF THE INVENTION A

launch device, acc rcﬁ}r;g)}o various aspects of the present invention,

stuns a 25targetmph PTG RIS ety A spaetet et a‘b'rlf’)%égéfﬁg"
circlit! i PHecH steisridetéasmsimditia frotarprovided: détployment wnit: Thee

dapéﬁrym@rﬂeumt.d@a (P %ﬁ‘%ﬁt@%l@bﬂ%ntlbeltt?srgggrrg_dket[? {%‘é?ﬁcsﬂ‘&trm

C'E,%‘é'} Pelr(r;(\)’ryg trIrngtron oldie launch device in accordance Svith the

indicl d, ‘G COYEMY B VAHSTLCHEHBRIYST the present invention, is
performed 30@3wlalu'nnﬁ devicaithat stung i:taigatd Thelimethodincudesul

inyan REACGALORIET(8) Without the present invention, more accurate and reliable

electronic weaponry having longer useful life, longer range, and multiple functionality cannot

be produced within existing economic limitations.

SUMMARY OF THE INVENTION

A launch device, according to various aspects of the present invention, stuns a
target. The launch device includes a detector and a processing cireuit. The detector detects
indicia from a provided deployment unit. The deployment unit deploys an clectrode to stun
the target. The processing circuit performs a function of the launch device in accordance
with the indicia.

A method, according to various aspects of the present invention, is performed
by a launch device that stuns a target. The method includes in any practical order: (a)
detecting indicia from a deployment unit that deploys an electrode to stun the target; and (b)

performing a function of the launch device in accordance with the indicia.



detecting indicia from a deployment unit that deploys an e!ect_rode to stun
the target; and (b) performing a function of the launch device in

accordance with the indicia. 101.00183 BRIEF DESCRIPTION OF THE
DRAWING Embodiments of the present invention will now be_
furtReld¥scribed with reference to the drawing, wherein like designations
denote like elements, and: 5FIG. 1 is a functional block diagram of an
electronic weapon sysuem;acgp}n@tijpg@g)@@@@;ﬁ@ﬁgﬁ@&@g present
invention; FIGs, 2A and 2B are state diagrams for various operator
interfaces and provesses eathsppportinganaparaionineriace efthed with
sysiRm LRI e N 3 cbanal plack diagram.of @ launch device

1l
in another 10implementation according to various aspects of tive present

5 invention that r‘hh@/ Bésﬂs@acl‘t‘f’%%‘f@rﬁ‘é‘f%lfﬂl‘*@ gn electronicFy@god Aystem according

through o4 mrecsigriai definitiondiagrams for signals at terminals or

electrodes of the systs IG, |, FIG. 5 is a front perspective view of a
gun implemengﬁfyﬁ%o/? %li’g Esgéifg r#wt D %gf’—’ [N Olfl\ér.%’fs‘“ BRI [ereprsstivg

viévvoﬁr”a“-“gifﬁ"ﬁﬁﬂ@lémiéwtérﬁ6Pﬁbﬂﬁ¢thé1§y%wmrbm@wm_ofHG. FIG.7isa
functional blockidiagramaenleyment kAl GAMRUIEER0lINE another

e i ic di of models of
10 Syﬁﬂ%mﬁéﬁhtf N ‘?‘9(“?%’%@’ é&% gnd 813 are schematic diagrams
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the cooporation of ¢ vat arious ?_:.';Ecti %]Bcé’i%ﬁ"é*éﬂm’”m’“ ﬂpf@:}zg R ysed in the
schéliagé diagtam of a portion or the deployment unit control function of
FIG. 7, FIGs. 4A through 4D are signal definition diagrams for signals at terminals or
electrodes of the system of FIG. |;
FI1G. 5 is a front perspective view of a gun implementation of the systen of
FIG. 1;
FIG. 6 is a rear perspective view of a gun implementation of the system of’
FIG. 1;
FIG. 7 is a functional block diagram of the deployment unit control function of
the system of FIG. 1;
FIGs. 8A and 8B are schematic cﬁag‘.rmns of madels of the cooperation of the
system of FIG. 1 and a target;
FIG. 9 is a schematic diagram of a portion of the deployment unit control
function of FIG. 7;

FIG. 10 is a schematic diagram of a portion of the discharge function of FIG.
9:

FIGs. 11 through 16 are schematic diagrams of implementations of a portion
of the discharge function of FIG. 9; and

FIG. 17 is a schematic diagram of a switch for stimulus control of the

discharge function of FIGs. 7 through 16.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Greater utility and improved accuracy of electronic weapon systems can be
obtained by eliminating several problems exhibited by conventional electronic weapon

systems. A conventional electrenic weapon may perform a contact {or proximate) stun

3



10

20

25

30

FIG. 10 is a schematic diagram ofa portion of the discharge function of
FIG. 259; Hes. 11 through 16 are schematic diagrams of
implementations of a portion of the discharge function of FIG. 9; and FIG.
171s a schematic diagramwitch for stimulus control of the discharge
funliétBf FIGs. 7 through 16. DETAILED DESCRIPTION OF TIIE
PREFERRED EMBODIN1ENTS Greater utility and improved

acouraky: ofl@leslanit neapa m&xﬁm%ﬂﬁﬁg‘)@%ﬂ% Ry )eclllsrgil}n@tép n c'&llcd a

se roblems exhihited by conventional electronic weapon systems ,
co}r{{‘?}%@n{fg n*gi‘% ‘e“étf%"rlké”‘ ’é’éﬂ%%‘mlaﬁfbﬁr’raﬁhﬂa%sweaﬁﬂw% Proxmme yastinskin or

1048288 il dtian (aisoticalied arocallstam tinction) of SupALIRE: AR remote stun
anfmalien ma@m@%r@@&@!ﬁgl@c%q%(%mebc% %%lrjct t‘!\r}ﬁ% (9(5 ?r@g g‘g}gr%ies from the

proximate) at least two terminals of the weapon to the skin or clothifig of -

the target” AT (o HVEH SRS aRsEREnREwERYOR AR ay s bemkin remioting of
stuir fanctiob oftsubtiiuingla target byilatnching.ene.e rmareWire Ietheretk ui is
ele ( weapon faithe target so that the electrodes are
prowmate 1 ot Ll it B e Eh S S er v
SN RICRB B TRy stiirigctidican eledtitasirouiig formientdofmate o
passimgua pllsing gurientdiy augha poian @ithe sske RLINE FRIGEHIY fow

in(g;{,gég W&ths%@b?%%%?'e control by the target. When a terminal or an
electrode is proximate tothe tissue of the target, an are is formed in the

air to completed EReiptforeurent i floncdingsughrihe tigsue of thepresent

taingetition may ;AFY (ﬁlﬁfﬁtf QR WRARO %%m@%%mjﬂg dQ YQHQ&Q%I@%Q&% Ton
of the,present invention may perform alternatively the local stun function
Yt Siiinted

and the rer %t(ér g}tﬁﬁ GH%' ion WithoUt OPEFATEF RS NE AFSHAY Msehanitamyn. The
re’@é‘ﬁﬁ@t‘fré’Wﬁboélééwwﬁﬁbimﬁprﬁmsyﬁtmf Teedepah siurfunei0R[iSr not a

availabje @k&h&»ﬁ@&bmesqma@wmmnew[ M WHRIDEE grpaL Toaded
1%%%“9‘3[@ spenlt or up§pent) is loaded. Multiple unspent cartridges may
be Toadea naiduaiRy By AR ISP LA AL e PrbfomcUsEptEstem (o
ekseridnivWisdpore syistel toeprovidesmuftiplg@perations of the remote

stun function. gjecirodesHBLIQARS, JGHNEL ‘Win:fﬁ and a propellant system
Lk S, WIS and apropellahUsysie y / ackape
are conventionall ackaged as a cartridge that i qrﬁlc’)ﬁ?ﬁ ed O th ity packaged

re conventionaty p ‘
efS&FBTIK AR e osrihsieletieric wisapBrsiste m 2Bfroaisingleon system
rémotengiin: uise: MtﬂﬁSdeNMQﬂbﬁﬁﬁﬂﬁcﬁ'ﬂ&?wQ‘édﬁ&dJhQQh%R?;hQﬁl%mig i
reImQVe he glestronic weapon and replaced with another cartridge,
R S SR et e o
ATty st diistis tmes abedetoror mdividuallycladnchedy A sautsigigers, or
miedi b sRviacat sets ahalgetrodas eagh £l ndependenidavnghin i%dcpcmdcm

manner similar to a magazine. .
dUBCN 1 a manner sumlar oa magazmc.

An electronic weapon system according to various aspects of the present
invention maintains several cartridges ready for use. If, for example, a first altempted remote
stun function is not successful (e.g., an electrode misses the target or the electrodes s;lmrl
together), a second cartridge may be used without operator intervention to miechanically
reconfigure the electronic weapon system. Several cartridges may be mounted
simultaneously (e.g., as a clip or magazine), or sequentially (e.g., any cartridge may be
removed and replaced independently of the other cartridges).

Accuracy of a remote stun function is dependent on, among other things, a
repeatable trajectory of cach electrode launched away from the electronic weapon, A

conventional cartridge includes a delivery cavity for holding the electrode prior to delivery
" )
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25An electronic weapon system according to various aspects of the
present invention maintains several cartridges ready for use. If for
example, a first attempted remote stun function is not successful (e.g., an
electrode misses the target or the electrodes short together), a second
caftld§&ay be used without operator intervention to mechanically
reconfigure the electronic weapon system. Several cartridges may he

m%ﬂ@d@!@ﬁl@%@&@%'ﬁ%ﬁ@l@g’tﬁéc@zrﬂ%&%@% jé%@ ‘mei Sfe(ﬂj‘] Ociylaﬁ%l is

eg) caﬂnd y be removed and replaced in e endentl
1% CI\

ottier CAHRAREEY comp Sh“ﬂé’élfré‘{f!}l"é‘fréﬁ?@%%é@tﬁ?rﬁmﬁ&‘ﬁ&f‘lg%@p@m}@ﬁ@Oﬂ or
oniiame Ty othénthingsoamepeadiable Tajekiarydoheach e&ﬂ@&ﬁ@dﬂw ity are kepl free

Iaqm@eaqlﬁw; remng ﬁ@ﬁ}:@@é‘é%’?a\% 5 eSS Q&%&“O” a”ﬂd‘%dmx Is its wire

|ncI des a delivery cavi olding the electro prior to defivery
ﬁf%é”a%ﬁ"fb?‘@i&‘a%b“m%‘ é‘léetkéh‘éf efcieiity ménéhm memém@ gfc weapon

deqbloymblght Deployment is conventionally accomplished by a sudden

release of gas rotechnic duction or rupture.of a cylinder of

compressed g§s) \1%4 electroc éd%e ( 195%%@6(“1\% {Gied ey g&%ﬁ?ifré’écéfné‘c of

corlfsstisatisiresy H%@W@Wtf@%%@swenrm@wm ispdeplofeestitdes

puligzitwire Btethesfromawires SRFPosQHial tREMHEIRINGTIRXIBRGS el exists at

flight. A conventional

Iectr fo the weapon durin
cartlp dtéhcr%gy e fé?ﬁs tr]fff:&te o&ﬁrﬁ’\?‘ gar %sﬁlte%’fé PEAYS bt Birstedveleet (2m to
distatice. The range of effective distance provides a suitable spread of

electrodes (e. gm@ﬂ@@i&ﬁ.&h@é‘&;ﬂﬁ%%@dﬂ%&ﬁdﬂré G AR H;E')QQQ WIE pbe,scnl
targe Cnyvhen the tar éemsts (dat 10a specified range of distances from the

weapon (&°g"" f%‘?ﬁ K000t {2 é‘ﬁgfﬁit*i%‘:fé‘f@t‘(?l'ﬁkté ‘ﬂ?ﬂﬁ'}%ﬁ@%@ﬁ%ﬂ?@ ive
wéab'@ﬁtsymmfuam:mdrnvgrtodgar(musa@speemmi ihegase N\Rkﬂiﬁﬁﬂﬂ@ﬂus indicia
SupReKSMs6RE %0?@3(9;3?@[ tridges Le'%)qg h?evsl N9, % g‘?[f%ﬂ%nr gg cartridg

efj‘ﬁgtlve distance in part due to each cartrld e (or magazine) providi ggf(b

the WeapbH VaAGUE! Hai&h%i'if*ﬁ%%fp‘éﬁﬁfﬁ%g gorectbies frard Whichin as a
calpplbilities miay Tﬁeedeiﬂmntl@d)xpén@@éﬁﬂﬂgﬁa@b@mm@ & MAYAZING R Lar

p@mﬁu@r@%ﬁmwaﬁr%ﬁea%%%v& 208 %e“e”ed o herein %fgﬁ%dw; suitable

deployment Unit. The electronic weapon System may & S%‘f)é)lfa
Ia{?ﬁéh"ﬁfbé\’f‘t[cw1ﬁﬁcdé\?ﬂ|@l@éc(6¥‘}§é€rﬁﬁu1&w*el’e@trode set of a cartridge

having sever%s&ﬁmﬁ@@@ﬁﬁ&d@ﬁ%%@@k@%% B@W%@E@Ml@aﬂg%ﬂ?&npmhed

t te stun function.
Il% PR S capon systemn constructed and operated according to various aspects of the

a clip,

present invention. For example and for clarity of presentation, consider electronic weapon
system 100 of FIGs, 1-15. Electronic weapon system 100 includes launch device 102
cooperating with a set (or plurality) of cartridges 104, The cartridges 104 may be separate
units or a mechanical assembly of cartridges. In either configuration, the plurality is herein
called a deployment unit 104, Deployment unit 104 comprises a set of cartridges 105 and
106 that may be mounted to launch device 102 individually or as a set, for example, in one or
more clips or magazines. Deployment unit 104 may include 2 or more cartridges (e.g., 3, 4,
5,6, or more). When each cartridge is spent, the cartridge may be replaced individually.
Cartridges in deployment unit 104 may be identical or may vary (e.g., inter alia, in
capabilities, manufacturer, manufacturing date).

A launch device includes any device for operating one or more deployment
units. A launch device may be packaged as a contact stun device, baton, shield, stun gun,

hand gun, rifle, mortar, grenade, projectile, mine, or area protection device. For example, a
5
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20Greater utility and/or improved accuracy as discussed above are
accomplished by an electronic weapon system constructed and operated
according to various aspects of the present invention. For example and for
cla%ty of ?resentatlon consider electronic weapon system 100 of fIGs.

1-15! El&tronic weapon system 100 includes launch device 102

cooperating with a set (or plurality) of cartridges 104. The cartridges 104
mayine ﬁemﬁaieiammmca.mwhmgahaﬁmmm Oh GRS BRI EHHTdges at

conf e 1 caII ade ent nlt 104
e%!gtﬁgﬁﬁj%%ti%%{c%a%nsecg'gs cg]rlt'}l si‘ﬁ’g J FoE tias W pn arca

be 1St to r?éﬁea&iréw@@tmbﬁvmaweé b33 seret; forlexanipleyin) to

onemnmr(eoclmmmazmgmaamkoym@mumkﬂj%@@mm&lyﬁ@x%Réh device
When each cartridge Is spent,

m artrld or. more

hg:ﬂél rtrldbe rﬁ%ée e ?S‘f)‘lﬁ'(:éd% B %[lfa(f%))nﬁﬁéﬁwmﬁéé‘ W@B’b‘?‘&ﬁiéﬁ’f‘a”w“')
unit ROdETHAV RS |alerstickvéne may bvanyrr(cecg {rimter t{itiex, én teagealsititiesp launch plural
m&wfagtufaé,amﬁmutﬁ@wg@g datelunctions oﬂﬂ@w\‘%ﬂ:&%"i“ﬁ%&ﬂ%&q &3 Y ve

devi e for peratlr]q one or,more deployment units A launch device may
un too oim a

be packaged B8 4'c “hfé‘?:‘f‘%ltlﬁhkdé‘\ﬁgé“ MBH“%H@I@"&UH”@‘HW%%& d]&?ﬁ“amp
rlflékrﬁmrtavh@;téfrﬁdhamﬂmeétﬂé} mireyomnaseac pretectioft devicekes controls 120,

exampls?,] Bo2idi? &QQ(%&@:QMPIWAP% ﬁ%ﬂﬁ@.{j&\{&ﬁ{ﬁﬁ%ﬁ’%@?ﬂd processtg circuits

qg i OI‘ to operate one or more cartridges at a time from a se
v4

magaZIiLIsPearRtigRd W'Mi’rlué%p@?ﬁ’ﬁh%ﬁ'ﬂé’\?i&é‘){é{gbléﬁlIéﬁlé’ﬁ‘&rfébf guration
deniairdevice) mayhbe rembtelyooperaiediior @perates byna sansar c&l&&hoass
a Hpwirg)ielaneb.eng AFE AL 4 g?% %%‘é!ﬁ tanially simultanegusly.

A giﬁenade type launch dévice nay ted from a tmerto Jaunch one

or hdre é’&r‘fﬁ%}l@‘é@%ﬁ’dgfaﬁiiaﬁy%mur"saw@@u%wswm@;@@ﬁre §)perlaembhations of
delvisenmayi beepe fateddiomsa imap RSk seNSAL i@ IRuPCRcRlYRbntion, A

elgggqg gﬁ{elﬁ M tl%e ta The fu ctions of these various launch
ewceg}n?]ay 1 unéJ rStoo %om a funct |0’H§ll‘“fc>f”0u AT AppieiiR g vention

thE8§e 1%&%%9{&@@@%@% ple, Qh@ﬁmmﬁ@ﬂadtéslcmld/dxaglmnlmhﬁlﬁpiof
sfmw&agcmmmg@muee;tm,zl@h@mnguaok%a&Mpéaslgﬂh@%mw&aoﬁ91%

corrg_m(llmlcatlon 124 an h:atlon specific functlons 126, processing circuits
13674 eplgilorﬁ‘éﬁp U nf‘t SRR 4GP B %yfﬁlé‘ﬁf?]rﬁf%Bﬁlﬁé‘i“fﬂéu”d““‘y» back
|nﬁludeg’tmm;@waﬂmn@mtcmnctlon 142 having a detector function 143

(e g., having Oﬁﬁuﬁ){mqfﬁcdﬁif%ﬂmulﬁ%ghxER@K Jlij%%\é)cnl dﬁ\@?&lﬁ of

Ius sk?nal enerator 146. Components of launch
coébé’?é‘ié’ 3t ﬁ&%ﬂ"dﬂ‘th‘é?dﬁﬁhb‘r%%‘*dl%u%éd‘st‘b%?\?é.o@tﬁéﬁ@h device 102 may
combidapions dfidblessithaniglhf zthesenﬁunrstwg&max he implamentedous ones

aw;gh@gma Pﬁ‘zﬂf%z?'%mﬂ‘{?&l“gﬁ %%%50 m&m ynit 104 in

implementations according to various aspé 8 Brasant iRkt cartridge
m&Y it L. Bhersr ide reeaaltitilgaaclotry ior M)érélm@azmeéuanwopmlc of

orcmaweﬂtﬁiuoswfﬁaﬁtsrdd@e& Am&@mm&yﬁtﬁﬂé@&wﬁdmg to various aspects
of the present |nvent| nclude oneorl111017ep gsmally separate

deployment uis it e%é‘ﬁﬁp FOr PR TS BECRFOU O 107 i Brpayrols
covenitg bnthgdaget (¢.g., an area denial device), by an operator (e.g., a handgun (ype

device), or by timing or sensor circuits (e.g., a grenade type device). A control includes : any
conventional manual or automatic interface circuit, such as a manually operated switch or
relay. Controls may be implemented using a graphical user interface (e.g., a graphical
display, a pointing device, or a touch screen display).

For a handgun type device, controls 120 may include any one or morc of a

safety control, a trigger control, a range priority control, and a stimulate control, The safety
6
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Launch device 102 communicates with each cartridge 105 and 106 of
deployment unit 104 via an electrical interface 107. By interface 107,
launch device 102 may provide power, launch control signals, and
stimulus signals to each cartridge. Various ones of these signals may be
in'tdtimon or (preferably) unique to each cartridge. Each cartridge 25105
and 106 may provide signals to launch device 102 that convey indicia, for
example. of canahiliies) @a}diswm%d;ﬁtz@vge.@m&ﬁsqrjb@ﬁhfwﬁm bekom)
Lau h dewcg1 9? in various forms a dISC ssed aboye An? ude controls
t,na m 1SQ cmux e trig e: an stim s circwiiry (144, T4 he, n Jer
operate € target e g an‘ared dénial davice), b an operato
haﬂ@@hm@y@é rdé%/lbe&)r%r’byla ipg ot Yoiosdfesirovitati @.glad gf@na@leﬁtypd' 16)
devigaliAueonieldpcludes any,3Qeqnveinfionalmantial erdBlopaliSsing circuits
Infegface. girult sueh,as,a manually o «ﬁi@[%?%ﬂ SW@.SE&‘%':?X&%Q“%‘% next
may be |mp1emente l}sm agrap ical USer mi‘er ace éj h
d'rs}ﬁrawaqﬁémtmg,@remw> on ectotehoscrebn disgsiay ! kwve diptgpcg fm ﬂu«
hand@unaiyme: ﬂ@yiﬁai@mwg@mg@wdn@@d@z@nym@mmwe&f@ when
safet g ntrol, a. tngger co% trol, a ran r|or|ty con rol, anﬂs) stl

{0 D43 SR8 SRy SRER B e
bﬁlmemlmlnrr@m@ﬁ e drawmdl effést wgéméﬁébemablenamvwmm ! 18 of a

disablemest ofifhe tigger ARthalimuiis GG diddi 140 ThaiiiggRFminals for
control may be read by proce sin circuits 130 jto effect operatlon (144) or

a PSPttt E B Gh & ﬂ‘ﬁacr fEeE LRl U5 & Y ange priority control
may be read Bycproeessingecirolitsc2 80 wang: effe otdelectiory dyr thecussed herein,

p@@ﬁmm@&%&a{wm? fRinReraie Wﬁ%,pﬁ’ﬂ%x%@s@ﬁ)@ ARErAtion R he ror
trlg er control {Jn accor ance with a ran%e of ef Tctlve distance fO[ th ?

inteReRS SPSHEASNSHAICARBEBY the TARYERRIGHE CORTT01 e SHRRGAR !
confrolpwhentioperates yriaydnitdate! anothendplisienyd thoreopmaie reed switch

siimulys,sigogisfandecalisinJunaER R ViR BrNIRRIS QR e Janch davice

102 (not shown) or via a contactor 118 of a 10cartridge 105, The contactor
1 Y8 YrBsr e M ddditional stimulus signals via terminals for a local
stun Funrocks\foisglae parvidesturshimetionof informatich eahtno) fuayido@resent icons

m?ﬁ'@mem qéﬁ%&ﬂ%&l%kﬂ@'Cﬂk?fégﬁx@‘é%%fh '3%5%%1%‘%%9%{6\!&(15‘%% &%plc

implementation may heilitate maintaining a hermeétic seal of the launch

débiiey Egrt é‘%é‘rﬁfﬂé@ﬁ‘é”é‘éﬁé‘t&/‘“tﬁ@@@m‘?’éﬁ@%"ﬁh6?’Ry Praffeo R sttmgEon to
copirals orayehe ieplemented hbwith-panmagneldhatonovescwithutbéons) reported
ma &l\JP} moyement po FEEI(PlEbOf the control and a reed switch located inside

{ (:f:";ﬂ
the herrhetic sg 'or the lauinch device that detects the posmon and/or

movement or fHéthagHBRIAcHisp Y Sroviads prestrdations wirmiroratation and
apddmay furdbharupirﬁgssamdsmderaﬁmif&t&as gigcusard abougaARimunications,

C%Pa‘é%%l?g”c?rc%!ﬂo BX may I‘CL%I\U cs 5e0 l’\\linocr t%)gmr{}?rlt%’rmcd by processing circuits 130,
presentations for display 122, updated configuration information deseribing launch device
102 andfor deployment units 104, and data gathered by processing circuits 130 may be
reported.

An application specific function communicates with processing circuits 130 to
facilitate more effective use of launch device 102 in a particular application or type of
applications. Application specific functions 126 may provide soflware (o processing circuits
130 and include sensors and /O devices. The warning, focal stun, and remote stun functions

are referred to herein as primary functions.
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20 display 122 receives information from processing circuits 130, present
the information to an operator of launch device 102 and may receive
inputs (e.g., touch screen (Unctions) reported hack to processing circuits
A data communication function performs wired and/or
wnjgiegég%endmg and receiving of data using any conventional protocols
and circuits, Via data communications, 25processing circuits 130 may

receive software jp hesprr iaumethOy REGSING BCHERIR%e functions in
({gtlons or d{lsrpl 122, u datedé:ﬁntl guration |nformat|on

degs%%gt]ﬂr{lé aunch devs roiﬁﬂl 85t YBBYRET TRt 16 [Ah 8 aaksude &

gatffere by provessing ¢ecaitsri8ttimay beurepdriedhAn dpplicatienmicrocode or
specHic i NGHARCONMMUMGAES VLR, §CQ§§UQ95%'£CCW$§19&91§ n%%%: HRte. ore

ttlglr&effectlve use.of launch device 102 in a particular application or type

of applications. APSIEat 88’5‘5%6&}81?&%%wriéewwﬁ%avm@sssfawr@%ﬂ

profeessine mmwsnlsﬁcan@t clydespngorsantd-PQidevices. The

Wammg’ local gtup Nﬁﬂ‘.@&%ﬁ%ﬂo’ﬁ%ﬂ? CQL%Sa'ﬂ%rFIﬁ] red, %thﬁﬁct% mformation
rl‘m ¥) gtlons 1 100 A processi gcwcunlnclu ny

circuit foPep! ﬁSPﬁ{m@&ﬁﬁB%’ﬁgﬁﬁ”ﬁc“é’diftﬁélﬁ“é@'%ﬁfh“&‘é‘téﬁéﬂ"pmgtiamﬁ}F‘@lﬂ The

exaftrple] plovessingnai tuitsel3Qumayuincloide @ RIREeSERU AN RNELINo N report

antiosdA BP%VQP&RQHBJ a%%%gml maching 102t § @SH&&%‘@{? 200,904 by the

assembly' language instructions from memory. rocessm reuits é‘y

incIHE B SFRABIANSHAR B DEbsaTes, wdr@&dmﬁbﬂémhapm@anqwrt function to
speeifitiintegeated, cicuitsn Aigilal BG Tal BIPCESSAFs RING ARIMRIT 9lG ory

aryays, gic devices nfiguration report
fuﬁ%orﬁ%?:ﬁg@ég{?y?%% jon tH wrco’l'i"’“%l |h%?ﬁ%??g ’(H‘(S%‘t‘iﬂHéQI‘f? udes a
of&fatng Fohatteneces comrgtinatiotsofranréentrdnicweapainasysterh
Thﬁ:eaﬂq@@d dEfRIMRLIOBNRAY. ge}mmyum&mn@uw@s SRS RTINS

by, configuration report 10f Bcﬁon or by another circuit or processor.
ﬁected‘m ormat |0‘ﬁcﬁ%§y% B%%BWYH@Sdgﬁflﬁ‘ﬁ’r&ﬁ‘bﬁ‘%ﬁﬁ?’t‘%HE:ﬁBﬁ““’“Y
P@fmmwma@ena\zaimbﬂestmy,m@ configuratiomeport fingclinmbie wifiens of one or
funetions: &szxmnola;@sqgmnﬂumﬁatt%c@mg%ﬂchﬁé Eé?&%ﬁ%'ﬂg\&' G 30

memory 114). For example, configuration report function 1
dEPISYMERT Ukt 146 IS ?fé’ﬂ@étb?“i&t?‘tﬁ@t‘ﬁdéﬁbé#&%@émlm“a"“fu
indibatot (sjonpeidormstidata comntiniaaiononity b%ﬂdl@&ﬁ@ﬁ(‘\éﬂ&f

e oo O B e Y R TSR B

results to_processi B%cwcwts 130. Processing €ircui DdE thesdd the

rEEURY o YA oMot B WaYHING cr&@amsimwfmwmbtemtmax test results

functions! usingrsuitable PORIRNSQIgRe RIRAKE dSmowmant UQ’{‘}%{%Q%S
Fs'*iﬁi@%r gépﬁeﬁ? II‘CUI'[S 30 maﬁ/ interact with data c?mmunlca ion

function 124 and/or deployment amit control FiRSHBA 26 t?)‘ﬁ“ﬁﬁgférrpr““"’ry

20eplieeted mfmménmﬂrwo vthemsystemeontd/'a memmrycomandc&piﬁyme&h

Wiitteo, and othe F@IEXAMAIRS HESEHRHIAN. R'f dhe QQW&Q}W gion of l"/{nCh
device 102 a Yr?\fthe currently installed deployment unit(s maydbe collected

oot ErABEF AR iR te8e radhiend g it A hehhioky 114 just prior
to or just followihgedeploymentafsartridge d0DoEhedicators as discussed above. For

example, detector 143 may include an independent sensor for detecting each indicator 112 of
cach cartridge of a deployment unit. In one implementation, detector 143 includes a circuit
having a reed relay to sense the existence of a magnet (or {lux circuit) of suitable polarity
and‘or strength at one or more positions proximate to cartridge 105. The positions may
define a code as discussed above that is detected by detector 143 and read by processing

cireuits 130 for governing operation of electronic weapon system 100, A deployment unit
8
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same collected information may be associated with performance of a
particular primary 25function (e.g., at a particular date, time, operator,
and/or location) combined with audio, video, and other data and
transferred immediately or at a suitable time via data communication
furnétish®24 (e.g., at the end of the operator's shill). A detector
communicates with one or more indicators as chs.cussed above. For

examnlﬁvmtmwl%@am@xs@clHQ@S%M%QQGQ%I SRASQR IR ALIRCHNG (o1 may

h indicator 112 of 30§ach cartridge of a deployment unit, In one

|mp"i}éﬁ1ae%)fé‘f188” D |??éﬁ?ﬂ%@ & et Maing a reed relay to
sense the existecadfamalgiett{or fluxicircaitpofl suitatile: polarityn@ndyiopellant.
Stf?&%aﬂbf?%QEMQB%&%H&R&? PJ@%}Q‘?J&%%% [199e. 492 4P, §Bamhon of an

positions may define a code as discussed above that i8 detecte
detsctor Y A S HOAE BY groRessIng &@reUitd 1o Feiyplartkg aﬁéwndumr
of elesthgnipaN@apon @ystenihoad A xdem}ﬂymenhumm 10360183 koay JTgvepellant
Tatpledndeaiets (0. AResetlinglRion RLpacLEAHTd0e) A

detector may have a corresponding plur |ty of sensors (e g., reed relays).

A launch contrOI¥inekisn pro\saesdesigrarsusficierit for getivatirga stimulus signal

prcnpqﬂanﬁ,&,ﬁ@raemmm@& lewseh gantiol fmetiphnldd.pravides ap el chicRling

S|g for operatign n eI ctrically fired p rotechplc er, | terche r
ﬂﬂ gl[)ae(irrhoﬁg\mgr‘fté] Wi tﬁ’o a}el%/:on UcforIs BAch SPS B Sﬁ“ii%“fé’“ iy be

a ﬁm* ahel &rstbie Slastiesikpatectraag Hithie bodimolropeliant it 8¢ ther about 5

bogyeficar Wq%e]s%r andier thenhody eflaunsh, dexie@obQRicrocoutondds of charge
stlmldlu &g{]m ene ratog cludes ab\fjrcwt for gene atlng a stimulus, signal

for passing a curent ThroUgh HELHE S thd  QryE e vF PRI RSB A RRRuS Signal
aric#mf”r@r ilﬁﬁemmhg 0witts operationsofiskeketab dous cles bjuthéstaigeterator 146

va;qmv&p&@mbﬁtiwlu&se;mﬁ&‘mﬁxgbgolﬂ%%,)59&93&%{99'%45%&#&4&n

signal %enerator 146 in one implementation may deliver about 5 secon s
of 18 Pnsaw saratusng, *@a&h\pn ReE taEra i RapeER owperating interface to cach
microtigs | OPAbEI6T chdrge through the tissue in about ICO microseconds.

in other Implemenialian.imlus HanAlLaenLIRlon b8 PIovIRes SITU.

programs as discussed below. Stimulus signal generator 1 ay have

a BeTHthBRcHigHaBRC IS AP L argidgaere FlacHeprs P gt LUt Arams) provides
(etbe ,bsumwgama@us) eperatiomuth maarcb@mammdwdk@&xmﬁﬁme nrrlyr cxmnp!e,
0 tin |nt ch cartridge 105, 106 a sho

de\%@eh% 5h CLS}% Oﬁrgﬁdns) fé%‘o'rg ing 16 Vaio usF tgs?ﬁ%cf)r SFHa “‘%éﬁig o7,
ingaghtion Tdemehids ﬁﬁmjpcsmewb rlmdmfr@kemmdé@gi@ldbpmwﬂemmg@ 107.

arglipiovdpaLQthe simulbimsignatite anyigembination.of slectrades form
rer’?ote <§tunf nction, Fo ? ﬁ)le launch control function 144 may
ele { éﬁ‘%ﬁ)

provid s ugE Lyt FRSURY PitsiaCRE ‘f[‘é%@%‘éfﬂ‘bﬁﬂﬂabé set of
oftteidepldymentwhitbaving, dneihdepeadentiy odes atedanterf doe 1AV by

Stigaliis, si mﬁ!.g@g@{ A48 MRX LAY %‘r%‘d%u{% aanah 5%&% Qface of the

several Sets of electrodes, each cartrldge of the deployment unit having
onE I P ERtIhRP B AT RS GFOSRRRTTAN: TR IHipleHShtatiAals
lavnghdeviod LO2pravites-fdoeali sty Mo flIBEHOMBY clectiodes of the cartridge for a

remote stun function.

Operation of an electronic weapon system having such a launch device and
deployment unit facilitates multiple function operation. For instance, a set of electrades may
first be deployed for a remote stun function and subsequently a set of terminals (e.g., of an
unspent cartridge) may then be used for a local stun function or for displaying an arc (e.g., as

an audible and/or visible warning). When more than one set of electrodes have been
)
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' cartrl

coupling stimulus signal generator 146 to any one or more terminals
located at a face of the launch device. According to various aspects of the
present invention, such terminals cooperate with the wire stores of a
cartridge to also activate electrodes of the cartridge for a remote stun
furfgflS%s}sOOperatlon of an electronic weapon system having such a
launch device and deployment unit facilitates multiple function operation.

Fotdpistance: @rsek afualestrodas maw fisat He,dsRIQYRL I a.remaisaiun .

fung on np estubseg‘ q{ltly a set of terminals (c,g., of an unspent cartridge)
may then he Used Tor a Ioeat il fincis b F&"dt%ﬁf&yiﬂﬁ'éﬁ‘é&’&‘(@‘@m’ﬁ% among
ancutiskes aneiforidasibleuvarningy. itherieaiecthanspne set of electrodes

have been 103&QQ’%Qﬁ{%bg}f@g)t{arorxer%(;)éQkWtTldQ%t@Q *irc;[«b ’m(r)c%((nc for

stun ( ctlor} be performed on selected target or on mu (ltlp e targets

(eg SHRUIS & “a’i’§°;&ﬁé’\*)laecf if AP Seg SeRed sy eldetoaddaient. Upon
pr@m@éﬁlsmlwn@mtslytttdOﬁuftkpdk;ﬂdgﬁtmdﬁsbh@g icatEdgRlRcluaes eh8ee 102

OF JXOHE WA &, 1 @z’iﬁﬁll & ngtﬁpgz%?t (%Mr (5 ixd{)?% ggggprrgl%gt(gf% £an H} yment unit.

gt ellant. The thin wire is sometimes re rredt as a
instalf4 ?é’ﬁ‘t‘écléﬂneﬁblév‘i%é“i@f?‘é‘f?i‘d‘éb‘f(ﬁ‘f?fférh)’dhﬁChiaﬁmﬁ@? éeaarmtgtgeha
Iaum:thtdemhel&ﬁ)ﬁ:ldertermm&stth&)ca@ab&kﬂﬁﬁ bt easlAe @B%hunch device,

pr@fpg%ggyng” SAftkdaes,of.ih Rxment unit. Launch d V|ce 02 may

dc?
write information to be stored ﬁe caHr 'd‘ e y(e m“o'} SFafia, § 3ntity of

the launch deViUECHEBRERPHR ﬂ‘i’é’é}éé?&té’r16@ﬁh§m¥%dﬁbﬂ4hala@n@v 102
deviseddsQERS positien of thedaunehraavise, daSAMeIMAMIUNGIRN 120 o

pgr ). ion of control 120 of launch device 102,
e e 198 Ao R R LR BRI S0 SO of

oﬁ%P&iW'ﬁf%ﬁd%&Oé@nw@@?@ﬁ ranehvdeviceit0@ydaignehtdendseat@@ge to be
p I’ms\ttdﬁﬁ fﬁr&&mﬁtﬁigﬂl@dtt%o @ﬁ::@fnm%%&@ﬁﬂ%ﬁ%m f &%BI QYIMERE YR be

ync ed may ow% a stimulus s nal to each cartridg
tioR

0b
oo TE00E 10 LSl o RABAE BEAEHAAEeD Hsfwmbhrzeaﬂﬂ.lrdgc@(g;dgw
td‘la'\{mcwerwayrbé awsonplishechbyttaurichdévice 102oniths jeferensce fe:sent

capahilisiesef: Ihecﬁ%éﬁ!l?ﬁiaQQUE&?&%@%@;@H{QLHP f &t{ﬁ){h Q\fx%?t%%mil?}% gnnuﬁls

op era or. ACCOdeI’I to various aspects of the present invent

s@h?ﬂ h*ﬁ‘g ANsditad Sapdandisipibesignshmybrage or tinstimuaesly or
&gﬂd@dmahduthedaunmst@m&b&rﬂd{stjmmu&ﬁgﬂaé MAYREPERVINEH: to a
sggyﬁggg%ﬁséy ,%‘%glggggengzently according to controls 120 of launch

device 102 and/or accordlng to a configuration of launch device 102.
As discussed Ab8ieusscdamfivge meritiedahidependpbldaprakaleshiving: one

onenafrnaire tiie: d&ﬂl@’t@&i&le@mdﬁﬁ A EMGH & MAGAZING L & ClR I8,
tyQch ar rld%e Accor }:]Ocvarlous aS?eCtS of the present invention

OFEIGT 1 IREIGHES By H’[%’ffﬁﬁ‘é”f@? T0nGHieatsiq 1 bingludes
m@rﬁt‘ﬁy’&imb W@mm tUI—’G,d ammalcdrhﬁaewrom&nm Hhethier contactor 118. In

implementatian.indicalenhds 1§ omitedand memory 111]44‘59(% (};rg n}‘tsmcthons of

fungtl ns of prowldlna any or all of the indications discussed
ré’r‘e?én&é 10 iRGidAto 111’2’ JASALHSHI AR R NeatiBre fierpbly ndgaer 112, In
omitted fopldecreagingthieccost andaamplexittGE0R: the cost and complexity of the

cartridge.

Interface 107 supports communication in any conventional manner and as
discussed herein. Interface 107 may include mechanical andfor electrical structures for
communication. Communication may include conducting electrical signals (e.g., connectors,

spark gaps), supporting magnetic circuits, and passing optical signals.

10
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cartridge. 30Interface 107 supports communication in any conventional
mariner and as discussed herein. Interface 107 may include mechanical
and/or electrical structures for communication. Communication may
include conductlng electrical signals (e.g., connectors, spark gaps),
suppofﬂﬁg magnetic circuits, and passing optical signals. 101 0 183

An indicator includes any apparatus that provides information to a launch

device. An indigataracoepenateswith alasneheeYieeiier AEAMANS (o a launch
D e O e e B of
launch device. Information may be commipiatsd T ARgH SRR Ren of indicia
ma&RREDIngludIBase Uity be dighalbytdatie indicator or 5mbdukatimgy the
indigalenAcsignal Seuseddiy thedaunehdayice sinfarpatgnnay tpcemduamr or

conve any co ventional property of the communicated signal. For
exgr(f"lpé‘“”ﬁy {6} 1 Ay %é“é“ﬂé’%éf\i—’e’%\%‘é’nﬂ&&F‘mH@rﬁé‘?f‘é“’é}r’*‘dﬁ be
opticakerEhit vy compoient tooaffect Ahetectricalceldrgeatufrent; @ipbiriadicator
fieldomagneiiciigld cagnetict P%%&ﬂg'%pgﬂ (:exigm, igh §(9H58‘?a i¥) affect an

Iau ch d(ﬁwce 102. Presence (or absence) of the ch arge, current
fluX oP Ty %&ﬂ%ﬁ&ﬂf’é{*hﬁa%&}Fa%m@e&‘ﬁrﬁ@%tm\é%écdéé‘dttbfefaﬁ\y@y(cs light)
mfmmatkbm Wianohtérfacel mmwﬁmm@msma of the:indicador: mthx&&srm&t or

to AetRe 5%54%}1?}%%%' ﬂ%ylgseu?l% M‘x‘%g QUVEY 1) (I:‘rf qqnn{lggt%% % iy Hml face 107.

Iementatlons the indicator may inclu e one or rMore 0
TS Poside Rl sl Eﬁﬁé&it&ﬁ&é@*iﬁﬁtﬁ&éﬁé@gtwﬁgﬁ@ﬂs dmgﬁ@ﬁ@m convey
shunismemnanhﬂdsoultﬁpf&lt&fﬁa@pmﬁ dibefaefieelivie puefages: aRek of any of the
m%n&tyn%e\{&?s%n%e@@ OQSIJWLQL‘?EH& tfa ngn JI}I;](EZII(}:&EOII;%].‘%‘IQC[}[{%%S ra sonan
conventional passive radio ﬁequencyl entg’flca on tag circui ( NV é
arf Eth AT GpaTaltifg as Herdrmentagesiethotmenirmpté ementatlon

indicator 112 inclsdesadminoias surfiece onensithal diverts.lightisawicedadio
bw(aimch d&lcle 102 to ti redetgrmlqed locations of detectors or sensitive

areas in Taunch dovice o3t AFibrer IARETR AEHLHS S PG} apyptenna). In
inenadss i) pragmdtishel pbsitiorl P0antifslarityriher eotiveing detdateldbys light

|auﬂﬁtlgiﬁy|§ﬁnl9%a{ﬁcg 1Ma&n@d@ﬁm%@df%‘éq1§M‘§Eﬁhﬁ?e)ci.!§?ﬁ}}'Léﬂﬂﬂleéuas in

imple entatlop indicator 112 includes one or more portions of a magnetlc
circuit tflnwa‘esﬁgh B ARYIET POV B SRASRIRhIA HrudatadraBns oy ¢mesition
reﬁmélmdzertnf Hreofriagneticecirduiy imlatinghy Ide\f(CB(&@Zw incRethetre reed

'%R‘ﬁm&@te}ﬂgﬁn'QQJ&%?QH%&%&%P"R% 2l ‘1] ngf‘?’chlesitl A mclgjoduons ofa

conventional connector (e.g., pin and soc et ndicator nay Inc

Al e SHEE ks USRI %0615? rthtseviges byhishaendgisgiekla biothe
pa@se&daﬂ‘UStIﬁ:tteiig'ﬁxppf(@&chﬂﬁlpﬁ&fﬁ[f ael for RimphiGiRs it fﬁﬂﬁb&h@nl@ﬁ@n indicator

reglpzblg n ina envi ents. Indicator 112 in vari
embodlcr#é}?ﬁg E%rc?m éégéhly cg%]g]hféﬁgrﬁvb' tfﬂna! O&@‘é"%’él&lﬁtiﬁ St P ocket).
teleHitelogles madicatetcrrdmpegrcontimunicate disingramafogvated/oy Bigithldevice

30teghriguesh\Vhen peradhananeRil Bf Nfarmatendsio hecenveysd:,
conummicatjon ma be in serial, time multiplexed, frequency multiplexed,

of Sommumnicateds Iﬂ)é\ allel (e.g., multiple technologies or multiple

channels of the:game teehmotogy}.embodiments includes any combination of the above
communication technologies. Indicator 112 may communicate using analog and/or digital
techniques. When more than one bit of information is to be conveyed, communication may
be in serial, time multiplexed, frequency multiplexed, or communicated in parallel (e.g.,
multiple technologies or multiple channels of the same technology).
The information indicated by indicator 112 may be communicated in a coded

manner (¢.g., an analog value conveys a numerical code, a communicated value conveys an
11



The information indicated by indicator 112 may be communicated in a
coded manner .g., an analog value conveys a numerical code, a
communicated value conveys an 101.00183 index into a (able in the
launch device that more fully describes the meaning of the code). The
infolPhA&tidh may include a description of the deployment unit and/or
cartridge 105, including for example, the quantity of uses (e.g., one, plural

quantity rReRINNG), AvailaRle fom. tis ﬁ%””ﬂg é%s&.b{%‘%}/ R O o).

the uan‘%%y of electrode pairs in the cartrid range of effechgs! !
distaheE et Pémﬁfélg‘tu*rf‘ﬁsépv\ﬂwéth@eéﬁm@mw @aﬁtﬂdyeflsareatw 103,
for avlexipeimetensiun wise gy idication. of:a, fully.sRENL GRS available

rang an fo(q all orng ext 1rcla‘rlnot tun u
mang%gggj{fgt? %Ig“ (Cad gg’rfr%%é a date p%orglan h(l:ttﬂrgr éf‘ %H@@dﬂﬁﬂ{j’é"ﬁcw“cge) a

ScagAbifit! 6 8 Calirige s it EpaLiin o fithe baridgeioa bartrittze is ready for

modetidentifies a sefial URRNSF 1o Fariridas & CMBALDILY Withd i e
mog#ggﬁggelgquHnggldew e, an mstallatlon orientation of the cartridge (e.g.,

where plural onenta%gn\s Y be LB iR ffé'l‘éh‘t‘édb‘abﬂl‘ﬁlé%"(é’é"“e of
effétvdAa; %ﬁe@g)‘:ﬁﬁ“@&@hwmé@mny“ar@ﬁmmyﬂvalma(sblhtpredhacanndge a

memmﬁmkl%(@x%ﬁﬁ@ﬁ%@&ﬁ%ﬁ‘ﬁ%ﬁ%&@mﬁ&%&eﬁ}lc@%ﬁ‘ﬂ%lﬂ%ﬂ? ha mc;dd of

jpdeyice vpen mstallatla dtOf the cartridge with that particular launch

auc VICE, ar mnst

A memory Inciudes’s 'Or‘?élﬂalgpﬁ‘?d?faﬂ’?rﬁ?ﬁﬁ‘igﬁ6hést6?égéftﬁ‘é\}?d§ ‘qﬂé"i“f’"s may
1588 & eithrbfvomt iﬂll‘hhﬂl&!ysl (mmdﬂranyrmﬂmaml@na&‘mamlawdﬁm) and/or any

Semmfé('!;d'slfé(@ﬂ m@%@ﬁjﬁ Q'é@ t'QQJrQaemREXm Memar, er, :?I? an limnc,h device

%I farm |on as ?ISCUSSG ove and may urt er inclu

CheNE rﬁté?:i1 5y SURER s S i@QP‘S‘é‘ft\}\?él‘é'JﬁﬁBWﬁ@ﬁ)de a drlver for
th|s partlcular cantridige)tofacititate suitaple (@agal PG PLaY) QREFALON: o

15 of MJQ&\EDH&L% f!?@%“@%éi?&@e é?\ndc/&zvgg 5%& Rcrm]i']fﬁ ﬁ“q%ﬂxfﬁ?? { Iona“txy ragnetic,
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{
may include a 20stimulus S|?na p rtlcular 10 the Use T e CANFgE e !

suB MR IO MGTANTYE A @3ein blé nwanalucrnd dvieeatiay el sompaltitievwitii may
fo Lﬁmypes@mammdg&@amht&rycl&w:eeﬂfsfq&m&%%@mmr@@t‘:@‘%&%{% include a

an i : efense, an ticular launch control signal
or stﬁ% ﬁg s}?l%??g {}g! fccorééhée wiﬁ va s S HORP RSy AT oR of

prpbifeR Hropersdrscthbelesdwaytastard 14ufichhdevicenalit towyardiade a

25tanget ﬁ@faﬁ;&ﬁmm@n Qﬁﬂ@@é@m 116 %%é@&l%ﬂ@d%%mﬂreﬁ&e&%ﬁe one
co]qtqlg] thgt is opened to. ﬁ‘ﬁl ctro es via expanding gas escap f

he dich device g\]ﬁ "0“*?&5 g ‘[8%%1?5‘8{'{&%‘@? (HB*@F}‘O\M\‘) cntorccmmt
Pr@p@rpamui i@tmasy a\nth@dlllzmrpcnsawéMI\se]ynﬂ@mﬁipvqamManﬂmahch control
PWRIREHANIC 0as O ﬁ[%‘%!ﬁ%&%@'lﬂ}{ {Sofw gr%”;] % ?Wone1 h?hxsorxnorF ess

pistol powder). Preferably, prope lant 116 includes an electrically enabled

pyrotechnic pr%@?%ﬁf’lﬁﬁ&%ﬁﬂ% f‘%&%@ﬁtﬁ\fé‘l}?‘lé\)@ﬂ)@ha@él(e aypd lessrd a

- thengabdutr tsﬁﬁpmlm);mﬁmpar echio th@ﬁ&%&ﬁﬂ%@@@&yﬁﬁmm% is ohcncd to

captactr.418 brings the stimulus signal into proximityact wit
tissue of tchtgI tcz?a\ﬂr”egt(3 %56}%? hanimal or }é{:rsCSH a“ﬂfgz)ﬁ‘[ééthf’ Eil%%‘ﬁ%“ 105 toward a

pAfEFhANebERAM {o(dapélﬁﬂﬁ‘ ﬂdﬁetmh"andﬂthenrembtm@wd sfumdtidncasyentional
diseussediaovesntalithejemate @tyn JWEH@@Q@Q%?{%QE&%%%&Q | powder).
Preferably, propellant 116 includes an eleetrically enabled pyrotechnic primer that operates at
a relatively low voltage (e.g., less than about 1500 volts) compared to the stimulus signal
delivered via contactor 118,
A contactor brings the stimulus signal into proximity or contact with tissue of
the target (e.g., an animal or person). Contactor 118 may perform both the local stun function

and the remote stun function as discussed above. For the remaote stun function, contactor 11§
12
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101.00183 includes electrodes that are propelled by propellant 116 away
from cartridge 105. Contactor IS provides electrical contilmity between a
stimulus signal generator 146 in launch device 102 and terminals or the
local stun function. Contactor 118 also provides electrical continuity
befieEmthe stimulus signal generator 146 in launch device 102 and the
captive 5end of the wire tether for each electrode for the remote stun

fupeliRs GQRRRIOR N gré%&%ﬁ?&%&%%ﬂaﬁﬁpr Q& gpﬂjén oI Qg,%r 85€ Contactor

107 and may further include a stimulus signal generator (e.g
sddéla%‘é?ﬁS STSprAb e H UGS STt g‘éﬁéTét@%aiﬂ@ﬁﬂ%Ht(waé\wafél device
102)3. and terminSlighakh dndntierface:t0ébeteeendaunchsdevicaidddeandone

Ol BalG; R%W@%ﬂ% un R%Ia? gg’l thsgto Ilirtloersl % G a?&lr%ﬂ%ﬁcl {pa]VOE)enIQ %pcf:i:%%ldw

substantially similar, or an communlcatlon between a launc
&0 HkaHcisiage &@*di%@d%’é‘ed%lﬁwefwnh yendimtienoGogacior 118 receives

Anttherseoibodingeslt aban electonic WeapeNEYsieM-AGRQrdingd.feswariaus
a@@ﬁ%?f( e presgilnyention operates !Yit«fl Al ?%'Pex%% I ‘EHS% evice
above, Am gazmé %may include a packa &'hav ple Carthid
oﬁ%“?)ackage having the functions of multlple cartrldges without the

packaging of eaghcaitridgeas a7agpatableMpit sEwthen magazine may
%vh)e'_nsecl)jmleﬂl:gnctlons in.common fo[ t}elec rodes jn ﬁfhe maga —
B e R Gt P o B Ry e, o

nfa@b?zmé wr@vmwmechmmmuﬂmmm nwdmrthenﬁg@vmscusscd above

ZQQQ,rrmmmgqn@upport for a plurality of cartridges. A cartridge for use

in a magazine ma tlcal in_structure and function to cartridge 105

discussed abdV& &% &&8\5‘?’%5??(18?5&{13?‘&%@'%& TARIR SH e A5 Padbaigegrious

Indicatoe dhdmmemony funatiops aliscugsedhabaire maisheasacebmplishedgazine

by, jhe.magaz ;ﬁ&%‘&@@ib&ﬁﬁ‘iﬂﬁ%&?ﬂﬁf HS y@%&é‘aﬁl‘?@ﬁ\%&lﬁéﬂ@ng s of

indicator and/or memory of the magaziné may Store or convey information
rSGARHR G EpTe 2B féﬂé’ﬁﬁ‘ﬁ‘éi'tﬁa?fﬁdééé’*féfﬁ&%%ess%tﬁ esyjh &urther a
magazm@xﬁﬂﬁ)trbﬁd&k@ﬂd&d:ﬂﬁh@ﬁf HRgeSNADEal] electrodes in the magazine (e.g., a
instal %qge Ql\(e(%Y stall on several laynch. d vices, the date, time,
description ggf cg}rtrl ge a}r'ﬁ%qe%rcﬁrp'ﬁgﬁn%rf’ladﬁtc‘ levice may be detected,
indicated, stoFeG‘%ﬁﬂﬂ@rl’lféE’dﬂedlWheﬁcéhw@efigl@bmemé\wbﬂatfavstntabIe

ticaen k@ @ catROQRE Bl S @b s feh @ 1Mot stuAdUNetiar) if Benagazine may

q t|t of uses ma be recorded to faC|I|t perlodlc aintenance,
w%rran’)t(“’?}dgé%?g r)éd?alfﬂ'r’ét%fﬁa? (Siﬂ“bf"’rzéa@é?ﬁeh‘ij RAVE BLSHFBIHat indicator

V\ﬁe‘épwﬁ wYBIEm léémdmgtcd vadous aspeotsof tHenptiesedtsiwertidomayy be
include indepgndentgleattcal dntiedacan fotlauncp.costnl angd.stimulys

e launch cantrol interface t0 a single shot cartridge may

signaling. T
OB SIGREraRd°GrBumas Y raﬁhe'ﬁ‘t&ﬁwv%ﬂﬁ?'nmy%e%&ardl% multiple
redatiietiptowaroltzge bidaryssigivak stk a 10k0%88ay be reloaded with cartridges

and installed/removed/reinstalled on several launch devices, the date, time, description of
cartridge, and description of launch device may be detected, indicated, stored, and/or recalled
when change is detected or at a suitable time (e.g., recorded at time of use for a remote stun
function). The quantity of uses may be recorded to facilitate periodic maintenance, warranty
coverage, failure analysis, or replacement,

An electronic weapon systern according to various aspects of the present
invention may include independent electrical interfaces for launch control and stimulus
signaling. The launch control interface (o a single shot cartridge may include one signal and

ground. The launch control signal may be a relatively low voltage binary signal. The
13
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stimulus signal may be independently available for local strut functions
without and with a cartridge installed in the launch device. The stimulus
signal unay he available for remote stun functions after the cartridge
propellant has been activated. A deployment unit may include several
(e.41- 268 more) sets of ter 5Swarn function and/or local stun function, and
several (e.g., 2 or more) sets of electrodes, each set for a remote stun

i/ R SO ANO.0Y RIS ISR Ol CIeRTRNe R Sl
electrodes may be individ uaé or etfective pacementw en et

is (85" Hgels ”1Y bflediayliata wsparsiien Urativitveasial Maht or aidablaéer remote stun
(e.fuydrvrapitt stiecassiog: @Ecﬁimmltazae@é&ﬁ)aéﬂx@% implementation, a set

of terminals angggpt gfc%lqg]tlrlglgeslls ecka eg )a a cartri ge the
deployment unit comprising several's suc Gar ’f?d LI thE BIRCtronls fora
of th“é"éﬁ%ﬁ@@é'é’fé"lhﬁﬁ’cﬁ%f wasien ofnéeavitial $eaf ,tﬁ@reiecm@m@ afempomics, each
(e gt ipadt-ahtheslavnchideyice arpanRf R CAT IR M@ REMOSM B trodes.
dslplmyde [éc?mdarrlumg%fungtlo (ira local stun function. In one
implementation. after Tautche ORiv the e Aot SHHT RTGHSH L b Res is too
frdﬁ%éﬂg«p@m@am@géwmd fdﬁﬁmdcart\ri&igbts ares availatde fordiie doeaksion or
stum@nahScdisp Iﬁ){)m@@ﬁ% Besauss.thedenlvment unit neludes. !‘?Qé' Gckag ged

tha}n one ca rtri 9 ch with an independent interface or interfaces,

oIS PR R AR TR B RGeS orBiore e eloctodes
For! mst‘am@,g,aﬁeﬂa!ﬁcst@atmdqfeanﬁmudﬂhatdeplaymemhmapbh@s@g&m of the
deplayed.iquayd,aifst 5%&@&%?”?}“} Us3iAnal; g}ﬁ!‘}e{ #u A an%fgn%tmu ora

a %ted tq provide a 20warn funcfion or a loc nction

terfif éﬁ%“&f‘?ﬁ%"aeb'rdvméﬁ?'ﬁ?iﬂ“*ﬂ'eécé}?a luiget Pk e araged fpcgon is
segohdrehiote SIUED@Uncztmﬁligﬁmﬂeﬂwmw;zﬁg@idﬁ{mlﬁals ©f thelocal stun or
dQ@!PWﬁHEt‘M& ”@%&Q?@ ltl§ce96t,'?o nen unrt\ll\ill%mc E‘s‘ﬂfé%—oqmi‘?é !)Cx)x%%agn

function. The deployment unit in ylnclu e termina ewarn a n%/CaCh with
loBAERT i ARE AR B dars o e demlyacconfigelittes teulipladmestions as
saineyserdditiaigtalled; none, some, or all spent). 25An electronic weapon
system according.to vario spects of res nt inyention provides an
operator mtertl?gc% 1o é%ﬁllfﬁ{é S Use’s fﬁné \f ha o Eﬁé‘ Soshsin
AROPeedtoMinTbRfis ehidds et higds p@rwmrddtbma brogessed angovide a
methedsARHAMEd MY @R ARSI oLEXRMRIE smﬂﬁﬁﬁém&ﬁ E‘ﬁyl@ll%) sacond

of FIG{ 1p rform a state chan e method for operator interface 200 of

A AR SR ThAHO S G T e, 29 SHBAR S HoE IS o
ac’sﬁ«vécabmertﬁmet My ddvant e fromienesiafentoianathen! the qliteria:. The
spegified.Q uﬁt%@#ﬁ@ﬁg@% %@‘4"&9 e, 91% i%’g'rt EaPRSH {93 ntréandenl

next state must be SatISerd In other WOI‘ en the criteria are sa
the Seafelet trel *ﬁiéfﬁaﬂhuéfr&qaﬁg%d%ﬁm ﬁé%tsiét’a\‘fé IEHoNE that alepent).

unique to a paﬁrﬁﬂ&@frsﬂﬁde\mfmﬁe%ﬁﬁﬁ&ﬂﬁ%ﬂ)@/ﬁﬁﬂlﬁb@sWUZ}QCBfst he present

cqﬁ(gmlé/ rticula sta e..Controls sensed roces circuits
101.101 I ?Emlﬂsﬁb?ﬁl E e{sa létc);f on 01% inmc I Ol?Y*‘re aull Tr}%‘rﬂmﬁf ol the

(stffdledseypaintrwainiseirdiaselthods mrforhwdrkef implesrentations ttog's

St}lml-ﬂaﬁ@(ﬂﬂdaw&;m Qentals sk Rppreenisd foggthelas pre ?%@;@rﬁqgmu
termlnalls J(Pr a local stun unct%ﬂﬁerve as a warnlnglldewce The

terrriﬁl S Rshige TSP S BEsI &t ARIRELSH i dishitra vaeRsie dhe urpigone

lotidpoppingsound whenaotvtargateisipeodimatestodietesminals (T @ ther, the
CQFHQ’HQQ@\?MP@@ Qquwaar@ogo@!&% tﬁg % Q}KEEIIYK%HQI% Q?mlw‘?ﬁ% ap lqjlc next state

stimulate and if released deactivates g th warn and stimulate.In response

td HEEANG pblidatibit srpbwehietes chistary prweicdotnettedy the method is

changed to the next state. Actions that are unigue (o a particular state may be performed

when the method is currently in that particular state. Controls sensed by processing circuits
14
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10operator interface as performed by processing circuits 130 begins in
sleep state 202. At a minimum, only critical functions are performed in
steep state 202 to conserve battery power (e.g., maintaining time and

date, maintaining contents of volatile memory, sensing particular controls).
Criti¢df Rinctions may be performed without activating a processor of
processing circuits 130. On sensing use of a control with safety off,
operaiaciinteriace @00 arlvancestorLRIRe ranpitalate 294 Any,af varous
inf Srelpl%}i,%e retained or accessible to processing circuits 130 may be
regort‘ed” to %he operator in state 204. The operator may operate other
conventional contrisisnielgnehyspemeixt litmks! or me@niterms)y 4o receiydemented
addiional.enlifterent rpartsANE oL RPAGINNEW, oL ENBNaad.CRNNIGHIAHR R vice.

prqfle‘rer)ces1 Reporting may continue in state 204 until completed or a )
chargE iR'tHE SAFaty kit dutdtstiomysatatsntiteriaits suovith a lovd popping
20advamdes backeto slpepistata202 irthedperatanindicates reparting iam
accomplished or faneriod.of ngtlﬁ‘gﬁfﬁﬁ’ Witk QQCEH iy ?qug%rt]ugsebso%f warn and
controls. In response to detecting an active data communication
sidHé\’I"&f“aata communication function 124 or a change in the installation

or removal of didepoysaent et witipybich datacamBM NICAUBNBVE: connected),

%g 215521(1)91(7@3‘&4 ax . Ata
sleep state 202 and advance to data transfer state 5. Transfer of data

acByIHIHE PR S GRS Yrotewclaeed tifaer if st 20800l e battery power
C%@l&fﬁd}!@ﬁlﬁ)@h&é&ﬁﬂimm@ zﬁﬁf@ilﬁﬁ%@ﬁﬁ{e@f&t@@tﬁﬂe MRN8 sing particular
software,isteceived, the configuration of the electronic weapon system
o B G B A B R B R B DB oeesn
Oprarer Mettacensioe wagybemiodifiéd ovreptécert byooperdtion2f thieances to
regriugd:B0seIAre, HIFUMIRG NRSHERMRUMCALINN QEIERIBLEMR L sing circuits
oqcimgor'igterfacq FOO advances back to the sleep state if the data
commUNiCaAidi 1§ A ARG SREH Y Lo bRited ¥ PR B SY bR FieI21EEs
Wi‘th“N@J’ﬁ@rﬂﬂ@é@ﬂﬂdﬁ@@&df}m@mmlﬁlks or menuliwregponseito diligotinighMigfferent
satebcantrel gacyag, ff Ganditien .8 .Lﬁg%mg%f&%ﬁc@.é?qz%g&%ﬂg%aﬁggmc in

state 202, 204, or 205 to armed state 206. Any primary functionis ‘
[CTEAM MRt| BR ket rimesimty stiste sDe DapabRitksGfthter interface 200
elettronic wsapoir sy steerpmayheogisplayediceguentialy Rnasrgauesied if

b%ia&%\_’cﬁﬂF@QJ‘%LQ&Q%?HP&PHW&'% 1(?%-&@ Spma|ning battery capacity, ranges
e (0]

of cartridges available or selecte next remote stun operation). In
response to detdERYIhE Harricsatratise daperabrintetfaca@obof data

advanaeschicam.aciad stale:206.fe Warp iataiR.a0 o ABYSUIBPle@NEIRIRA: unit

Or“\{l.!ﬁi\t%ﬁc\p’%ﬁ 4@$I$‘ilgggit may ?e ac -yatted while in state 207. In one g
implementation: the AlaiIR WaFninG TR LT CBTHINARUE ARt Ry Hins terface

tatgetsidtress'SopPRSE yolrdneapons®y Rutsfoutahalitds dversheatitiata
Aﬁc@&%éft@QiQQQM%IU\%&HEHHM% %&gﬂ%llgﬁpﬁﬁ 965‘?%%5%9;‘(&?%@%{% change in

warning, loud, visible, arcing between terminals intended for a local stun
fuleaBh ST e 2o auaasstatgei ved. the configuration of the

electronic weapon system may automatically be altered to install and/or run the received
software. Operator interface 200 may be modified or replaced by operation of the received
software. Assuming no such modification or replacement, operator interface 200 advances
back to the sleep state if the data communication is abandoned or completed or if a period of
time lapses with no further changes of controls.

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

interface 200 advances from state 202, 204, or 205 1o armed state 206. Any primary function
15
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| Oto the armed state when the warn control is released, In
response to detecting the trigger control set, operator interface 200
advances from the armed state to launch state 208, immediately
launching one or more electrodes from one or more cartridges as
spé&fﬁ@ﬂ”oy the configuration of the electronic weapon system prior to
entering launch state 208. If the trigger control is promptly released,

Opﬁfﬁ@é ibinterthes 20Qadvanars H%kﬂ%@@gf %@@&9&59 \%Qp%li\ SY's AV may be

7 &, suléq;[ﬁl iPerlod lap sgs and the trigger control is not
relea g fien operatornteats é’@(f%{ﬁ\‘l%%'é PRSFR PR EPRIFO St At 208 tning
stréfthrstate@aoranges of chvteingtheréxemplesipredessing: cirvuitsskideRfation).

HO. 1 perfotlll g,sta .ﬁlaaagam ad for-opstateLinterface 28 Qr& &g%gdmcg

21 Opera(@or interface 250 includes sleep state 2020 aunc
nd Tl G506 869 X5 BisatsEds %Pd’ox/éwﬁtéﬁ%\’eé%@wﬁaywm!mew ffedurdisuit may
remn@m&ml@atﬂﬁtmeh&ﬁa& 2bpwantsiate 201y ane ﬁ@@ﬂ&tﬁgmmam i

210 asdiseyssed.ahoveNelShayn)- Ynigue %hBDﬁ ?t%{..”itefface 20001 As

includes armed 16 launch stata 252 armed 1o Stimulate siata 959" ¢
std é“ﬂéﬁ‘aﬁ&‘fuﬁh&%fé‘ﬂsﬂs“mh%t&fé@%@f&h@z@s-pvewwmhémd visible, arcing

furetions cémussedmwa)WAtmwﬁfaremectq)ﬁu ptate 2AR eXCERIENAM ances back

‘o 25nl stele. uanans are Areyideda and from run state 250 and

25
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258 as discussed below. In response to ae}ectlng the safety control in the
"off' condition, b‘pfé?ﬁ‘?ﬁ?qr‘ﬂéﬁ&é@"%@:a*d&m@esﬂfvbmtsbeeptstatecmtZﬁO advances

armed te lawachstaiel 2a2hine Snonea-dQ ARISqting Ahe, QAT I%%@g@tﬁgéu from
opgrator |nterf 250 advanc fr m armed to launch state 252 to launch

state 208 w ereu&‘d%aélsepo’[m HE° 1SN A5 i et e rsAp gy stem
WHEHT 3@%&%‘?@ damebpiatl 4§&eiéﬁ$edgm@raiumm icontimuIeSrifeiue] sbateator

209whereopam, a:stsa SHenb s grnstated . for hel qgn??ﬂ‘d W ¥ cle s(?utablc riod
th ough t|§s,ue e of the tar ‘g?t until done. On completion of the run function &f

stale 209 Oper by intaiads s e LeaRrdh bR Bn&FHRS N S meAiA s krapes from
25&”"1*05130031.@30 stretch sl ih armed to stimulate state 254 operation of

the stimulate qqnﬂ;l{%adé/%ﬁ% BR)%EQH g&?&% % & :I)‘R? inw'? aasrmgghmgc

to stimulate state 254, operation of the trigger control prow
sdB%‘E&‘ﬁ%ﬁf’PﬁW%é?‘éﬂé?F it Steké 1658 Bn Glvespen: %éﬁ%ﬁ)ﬁ@p@@ﬂm state

of ¥tate 266 siacantpletednopes oy a@t&%ﬂ@ﬂ&%@ﬂ%ﬂ@%@%ﬂ(ﬁ@ﬁﬁmﬁg’
to: §tmglg Ie p sequ nch can o r only after at Ieast

oﬁetoperéﬁoat%f%égitﬁﬁrgg% eirol i POl 2§}¢|s aeds %1%%8‘ 5210 as
adVsHesdrtRsiopstIey @péﬂaﬁiyﬁlbfmasmufafmammfr@m sitheristarech

254:@%2@&@?&36&@ 1 um:&&&lﬁ@ﬁ& run 5tatc|@ﬂdjﬁ}\g@?s%yﬁhmﬁmﬁ{&%% and
O%E;at{% Of 1t S‘gt5§]ls com € tead é‘ tor interface 250 advances to
armed o Taumeh LA SB5CUTIR JOM St BEEehidn e Riggar evrrpbing
setifle spatator imerfaus 250 adiBdcesto launch state2208ud 258 as discussed below.
In response to detecting the safety control in the “off” condition, operatar
interface 250 advances from sleep state 202 1o armed to launch state 252. In response to
detecting the trigger control set, operator interface 250 advances from armed to launch state
252 to launch state 208 whereupon electrodes are launched as discussed herein; and, when
the trigger control is released, operation continues in run state 209 whereupon a stimulus
current is generated for being conducted through tissue of the target until done. On
completion of the run function of state 209, operator interface 250 advances to armed to

stimulate state 254,

16



lithe safety control is sensed, in the "on" condition, operator interface 250
advances to sleep state 202 from armed to launch state 252 or run state
258 (as shown); and from other states (not shown) including run state
256, fl10 state 209, and armed to stimulate 15state 254. A
stim@ld& Signal according to various aspects of the present invention is
intended to assure compliance, by the target with the intension of the

operator of the &lﬁwﬁﬁms%ofaEn%m%m.e’é;33U'“l% ,I,Einﬁ“gen AR O ol

according to various aspects of t resent inver rovided'the
op &S RitACTRE G Y ﬁé%%i%\%ﬁﬁpﬁ areedite aﬁw@r}@m L0 plicationn of the
withridifée centatpruius signalscampliaRer may e-a8 & FORSEIUERGEIRS run
paip fe the target.and/cr. int rfe[e with th .use o ts skeletal
mus‘t’:‘ielg lg,')A{SPag ?}rstggxgrﬁnw kfor‘zfi QIR 3?ﬁ§flér$§:r¢g(a%8to SRS EdRTkigReaThsy

5 be Yemlely: Q‘fééﬁer&ﬁﬁ%fﬁk@éﬁg@@s‘tfm clientotdymaintailvasonmpligaegioAof the

StImUlu&iﬁigﬂal(ﬁU Wm@dncg"ﬁ {U&hﬁ%%m@% Wd@@kH%ﬁo%E@ k@cﬁ)tagﬁon of the
The energy expense ofah

mber of hold es.
anmﬁi&g CO” HARITIEA fg§ ?9 Skl AL Hestdond example
the |n|t|th force laguirstta 1abget malcbensyitabiynlessithals &iisubspiuenbperator

forea-against the dargeh wha decidgs fQugsishcompliance. A stimulus
signal suitable jn this second example may include any number of hold

10stages followed By bHE G 0Pt n%é'é&é‘gié?‘@‘fhIéé‘été’@%*&hﬁl‘%%ﬁtﬂc 250
statgeanofvarginglenaeddp@xpenditure may be available to the operator for

a variety of appligations, EQlR0examele, hie %%‘aéo%rl AL2 StRgs.M IR PR 250

sub{fct to adjustment by the operator during the stage. AS discusse

ab® éﬂﬁ?a&?oﬁh%‘% Hali 402 oy i libed magtr%ﬁt%ﬁrsfwtétm@ Fhdn gewn); and

initiaind wratiomup (o maxinumn diy atioRd e driggerneonivokis Bted to stimulate
15 relgg&%ﬂhe initial duration may be a factory setting, a userasonfigurable

setting, or a recent stretched 101.00183 duration, The display may report

the remaining dutétishsstaudiiner ortinexterisiors amd soahthapas: thatrgger is

cohirokis eleswitbaupl @I@a&s@ zAﬂ@g& rRAQrRESIng e exteng asipgaifor
g\ngpe 25s econda ,ma wa cht splay advance pfront yerhaps 5

second(}sm[%“ztgpggéén sand “ﬁl g S Mg BT CEHbD! OA‘l’fyOEfrﬁ?B“‘S of the
staye ot hotdstage iy be %MeﬁilﬂﬁéhOWm in EGe 2pthdifisst stadfécrent

20 peif)@lm%@rﬁf&ﬁﬂ)'am&@t]xisslﬁmﬁﬂ%ngX Q@(ﬁﬁ@ﬂ%&p Hyebg'%%e&%%}&@he of pain

In P Fr mplemencptlons accordi ﬁ,‘to various as ects of the e present

invention a Lot Sraaht s e g ereont r‘(‘ﬂ el Hevsdes Aypérst
of stagplto becagtent e thipay besspecifiticnby ithe eperfator) )agldémfr amn force

idepified siRaedGHITaR Q&I%w{%)ccans SRR g'%&js Q8 8L

example, with reconfiguration by the operator, the nth sta elkm o ﬂ]e)‘?me? 1y

seEHREC ik rdgsrdrlon ot byswmmay b ebheldsaser é&téﬁ% SKPamiSthES hold
25 examplepatedtages:ohat paricuiac type. ake £xiended(89., it NAIdStReesainst a
g0, e ik, ia9e), To clow (e frgel morg effece b

an electronic weapon system Accorting to VanoUs S5 EHE Srihe Qﬁﬁ%égﬁt‘““
|n\9§W§PBW‘hﬁa@|ﬁtﬁé}dl§ﬁc@k{@bﬁuﬁe&@laﬁdléssh@cfmeramp cmmrois;)halcesb number of

hold stages followed by one or more strike stages. Strike stages and hold st ages of varying
energy expenditure may be available to the operator for a variety of applications. For
30 example, the duration of a stage may be subject to adjustment by the operator during the
stage.
As discussed above, the duration of a stage way be extended in stretch state
210 from an initial duration up to a maximum duration if the trigger control is not released.

The initial duration may be a factory setting, a user-configurable setting, or a recent stretched
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15stage that does not include stimulus sufficient to interfere with the
target's breathing). In suitable applications, the extension may be negative
so as to effect a decrease in the duration elan identified or predetermined
stage of the stimulus signal. In response to detecting release of
the%r#§df8r control, operator interface 200 advances from stretch stale 210
or launch state 208 to run state 209, as discussed above. In 20run state

209, thed qﬁ?ct@%ﬂf\ thﬁ:,srtﬂ Kﬁt %%QR&%%@&‘?&%%K@RW %ql)%r%q{tc ?on and count

stimulus signal generator is controlled so that desired durations of strike,

hotll Al HessErybe drd dd comprrBasewheRSEEBrpishe o spardtiase for
inteviagde 20Gcachvanoasg framh rhmcsiam Z&Qﬁaearm&dzxséaﬁeaﬁ@ﬁsd%&mﬂa@
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froin run state to report state "204 1n respoﬁse t0 de ecting safe

thé S wEeditGitotle first stage aeréapisAsE ol tHackinsuilatdeddntriesaion of the
opekatorciterface 200 may advance from armed state 206 to run state

209, Consequ?ntl ﬂ?;h[% {g%e¥errrlgllsn%dog ratltonl (ras oggosed 02

stretched duratlonpg of s |ke H0l8 BAT Pear {8 g AL L RS Qi F e g vention,
20 a4 gistlissetmpois. 18%4&%&1 geviteladcotting folusriods aspabibmay

ofthepprese Bl Mvention May/suppath an-eReRIRN feRfigHrakle)sah ok id m fied
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functions may Inefade progral ecmgié ISRV SHRRTS Rgha Beri& b first
Oparator uchﬁgmdtm o seleteddforictioh®mageimciud e fietdhinstadlationall
Ofs@e@c%td?famu%$ HHARLGO MBS ALS Wit 81 PLRERSSRECHIIFIAWIS stage). To

eyjce. lOperator selection inay 18 101.00183 be based on meeting an
exbe%‘téd s oPappite Bﬁé%”f*&?ﬁew&%me%é‘éﬁaw%f’éwa@fdmg lo various
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IHYQL%QMQ!M%U%'!&R%G% s ARG 5'%9@:%]1&\%% Ish%§gelmcmh]{15 In

configurations may be used to more effectively accomp tactica

op&Py %ﬁi’ﬁ‘%ﬁ’@&rﬂ]ﬂ [SHegShe G A BTﬁﬁéé’e“ﬂﬁ%éﬂéﬁé‘F‘c“afjébﬁﬂﬁé%‘ the duration
lavfrehictevitel @geoddisrg teeyarigu sfarpaiin ol heresent invention,

includes an inter that epts m ngbe of thgo tof f pct

The interface g%%%%r?ge?ﬁ)e%fr%‘h@é 6 walf:et trom ?ﬁgrr%’eé?ﬁﬁl %r"f%cr?dm' 200
prsbesgiheretrs sy T3 %bebﬁﬂhg‘ﬁﬁaqme aratitethied me dipesfuhdtion. |

intonthetoperationuef ihe glectomic e ABIAR BYSIBR iRl &AM Rlesiain Ghmgn'xl
devh%? %9% gg‘n!:lo c1ma¥l fortrgigll olf the functions 10discussed above
e B e T B D R e T B TR R R
fa%ﬁﬁ@atehﬁhsn*u@rélmwn@méiéwmm@ aaperisysiéingyiauntivdevicea800)9 o
ingldes: {wﬂ@'&n RINGHREs BLY.LaRIRsHIQ REAGESSIIYIGIECHILS é&pmt\?'cttlﬁglllcc (not

functions bus 306 coupled to processing circuits 130, deployment unit I/
fuiGin ﬁf‘&hﬁd&&éﬁé&h@‘ﬂﬁ&ﬁ%ﬂf TS R b 05T theon

provitiésnpower and communication signals among processing 15circuits

130, an open ﬁﬂag (QH%(IJ&B{% fsltjxrpz% Qtn%c?f‘?'%i {3 m%rXto mte?z}ce%gﬁllm advs ncc

signal generator 330. Because processing circuits 130 and sti |gna
geNBTAtBr 4 30'ardisupiete Hiis Sopscausaiary fupisteingiotiegrtiobiss opposed

B@cﬁm&ychavazamﬁs%lt@t Bathprocessingscireyits 13Q.and stinulus 8igealscussed
geperator 330 for purposes including obtaining status, reporting status,

and e(f‘fectlng adjustment to a configuration, and effecting control.
201.aunch devideu3d0devnstitetesiaplatformiosapplidationrspecificention, may

eleGianic, WRARNKY: ARG able set of multiple functions selected from an open set of
functions. The open set of functions may include programmable control of a stimulus signal
generator. Operator configuration of selected functions may include field installation of a set

of modules that communicate with a processor of the launch device. Operator selection may
18
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multiple application electronic weaponry. Plural units having the functions
of launch device 300 (and possibly unique sets of auxiliary functions) may
be used cooperatively and also may automatically cooperate for
accomplishing a tactical objective. Built-in functions 310 includes controls
31¥1d@idplays 314, audio PO 316, data 251/0 318, and a rechargeable
subassembly 321. The components of built in functions 310 may

Comm@@@n%@@m% QQQS&IQQ }%J’Cgﬁ 0'1 {5 Ilg CONVR Qtttlg Qg‘lsx(f: Ireuits asg% 6‘15

software, Controls 312 and display s 4 implement opera or mte‘r?a'i}csg

(19545 ﬂ?@bﬁsé‘éﬁ‘aﬁa{}wiw'%ﬁ%u& HRBICINSRM B TANG AL Arcidihi a tactical

to therg pr@sanmwea_hamhuut«:wmmtcans&mxmmxmluﬁeeany&haﬂo% theciively
a“%‘é@@rfﬁxf‘ét”%!:oa?x?t@%?%‘%?r%?d Wl}Jg refexﬁ? C Egn%uxnclxﬁ fllljxgs%tl ICTL n} mpablhlm
and/or unctlonso arec argea assemobl SCUSSG ?h
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inchades @ conventiopahnigrapbaeaRd FeNYERHINRM SNEBKEI WD (ansfer of
swt Ied |taI onver ion for use bg/lprocessnlge circuits 130. Audio output |
i Oé

may dtalre()é it c ﬂ’l e bol’ Oetra‘,t(gfoc ﬁéhftdl 8@%8}3&! t]é% \’}Bi égr Hlé
Ie\P‘é@%‘i‘fnmaFft@'Uelmmfr o[8]:00853 talephoma), wwtheygperators (e.g.,
tactical and relht@@%iﬁﬂot REFSONNE)) (® ol ONW@ J}%M%l%ﬁ‘lmg?‘nﬁoiunclmn:,

po(;lce ra or t tar ets an?ﬁ otential tar ets }&f at volume levels

siini 5‘?"% pu & 54 FEELCLSRI8 EICLT Hev &S5 iRay ‘éfy”ﬂ%"&’fﬁf?éﬂ‘l‘llf 4 farther
m@teh&éwtamionlmﬁwecewed@wdmg: is cesiregswithoUtauwtlideolstprno Autlides built-in
INRULMAY DR KANSITEETJ& Gin f%wﬁc%nf@w ngél@raﬂfﬂ{cﬁafamé%& &%@%

download, transmission, or analysis). Data 1/0 318 implements data
coEiHERtER il dh ot Ao R ANGEE Ssien b&ét}ﬁw@f@w&wﬁerad@
buffetimidimenyfebousifipgp messages zt@dbe.aemtmwmn agiﬁtaamong, processing
CommKn IQ%“%OJ!)QK Q?S‘f’fﬂ%%zﬁ‘%’ﬁll‘?@%n%@‘ﬂ E{ %E%tcﬁ I>S 1% arBF hz tg&sSsxr%nal

information that awailts access y processmg CIrcul
&P e bVATEbifY 'Br Bttt o toprimrliHientiorsigmbasnerator 330 are

aummamlaaHysrme|minapd6@5ttﬁaaamiﬁlqmum BUGSHAGRB:e access Lo both
Rechar eables bﬂ? kL 21 incl des me 320 battery’ %2, .

et Bl Y R R e oo

re@htaﬁg@ab{é“@u%ia%émkﬂ?@Qﬁgm&y?@mmu rmeatémbms BBUcifitting control.

pm&aﬁamw&%@& &%@uﬁ!@&@:5@6&1@%@@&!&%@&%@@}5@&% B2 RR B8 sonry and
frecwt ?1 1y remove Fmd replaced for recharging, bus 304 makes the
infarconhadtisa B8

interc A B VEER PecHArgRRbIE é‘%éggéﬁ?BI?%?i (4Retipre b Luing deviee
cirdlits 30 mblchanicaliytarcheldetriciilly tieliabley RPius@0bdpeladiasy and also may

C%H&W@ﬁﬂ%&&%@%&@&&%ﬁhﬂg%§n§x‘x‘ g‘@b? Jransmitter and

receiver circuits may be used in launch device 300 and in rechargeable

subassembly 3! GihERBGE 304 EstislriganeriteLuisness Tduplifig. En3 16, data

5 on@iniplementatiangeable subassembly 321. The components of built-in functions 310 may

communicate with processing circuits 130 using conventional circuits and software. Controls
312 and displays 314 implement operator interface 200 (120, 122) discussed above. In
various other implementations according to the present invention, built-in functions 310 may
include any or all of the auxiliary functions discussed with reference to auxiliary functions
328 andfor any functions of a recharpeable subassembly discussed with reference to
rechargeable subassembly 321,

Audio /0 316 includes a conventional microphone and conventional speaker
with suitable digital conversion for use by processing circuits 130, Audio output may be

directed to the operator of launch device 300 (e.g., at volume levels similar to cellular
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20power signals are coupled using magnetic circuits (e.g., inductive
coupling) for the wireless transfer of energy into launch device 300, When
rechargeable subassembly 321 is removed from launch device 300 and

pl 9%1 na charging cradle (not shown), inductive coupling supports
wweless transfer of energy from the cradle into battery 322 to recharge
battery 322. Communication signals nay be coupled front bus 304 to
eitHeriawmch dévice 3@0rotthe RScrddiel nyithagneticpalecirasiatic, tadioyne
and/og Qrtical Sjrokitry. Qs aperat &Q&Lﬁu&@n deyl &%3362%] Miolyme levels

rechargeable subassembly 321 in harsh environments with'risk of

aiel duiIeBHETEE oY fhag ndtic emhpnﬁg»otrfpaw%wsﬁ@ﬁrarglahwawm where
commiingcatiosirof edhmunitationsig natSdSnr;en‘xer}r@fhcE)eﬁdﬂxymem piNit 10
33.cRAnsTRIDR Ih.PRE. OPRIE deRiayment i el 306Rs ;”C'Ude a

magazine havmg anin IC&tOI’ and/or memory, as aiscusse ve, and/or

include a plurdfityt M&ﬁrld@’é@“é‘é‘cﬁ%&ﬁﬁ@‘ﬁh@ﬁtﬁ’it&t@f‘aﬁd/bf drfemergabove.
avdistussed alyaveu @emwmenﬁaunmP@z&;’»&lmﬁ@g&em%m@m when a data

cpn(i uration r rt and Iaun nt functions of de ent nlﬁ e
control 140 I(fi}f‘siﬁgsbé( )gt?ﬁél Sﬁ%ﬁ F 1&f6°§§é{|nc JE U vaits

afief ey incIerdE rsoftivare ‘éPﬁFPﬁWéA@ $op peviodicady deterihiring dfigotential

configiration:ofinstaled: 10L:Q01.63-6eplayNentknite/and FeReHHRg.or
makln% accessible to processing circuits 130 the up to date results of

1! {
those Geterminations. Auxiliary functions include any function for

improving the [&ftbetivelrie ssbofsthebl aiAt indevicekmany Xzt ticakopEratiomera
ForsexamplaviauneRodpviee @9@3@?'%@%@,@% ﬁ%&%@ ﬁ)@var@lw Sy 321

served by the bus, so that an auxiliary unctlo ackaged as a module,
A bR THRIARAY B B iR 4BV B e 43 olspieratoprerRlreseroly 12
auliaryrmodulgsemene benthstdled torcodpegaie with daundhsdayice: 300ection

ang.with.each.otber, 9@@@99@5@@ 9&9\{%& Wxilian fnEens form.an open

set SO that new modu €S ma be designed to be accepte at one or more
o tRE B Mplemaht 4y iﬁb*r%waastiﬁawm&'ﬁdh@%rrh\ecmar@ 51 Gyitable
amampﬂem&hﬁaﬁ@n; launthidevice: s?zaﬂmmmeﬁ\@wp@Hntoxbmlﬁ%qgme

e R A E R
rABYEA& Eraly ﬁrbvm@td seibsarjeeticpore vy @ecdptirgy enothidmgiddulecavireless

thenset: 4% @QWH!@Q{@W@W:&W'OW F@:ﬁntﬁ%'ﬂﬂé fuReiondera2 | is removed
tlon f the mod Ie and consequently the

é%{rg&plqu?\ %%X%Ir%i 'ace d i a charging cra le (notshowny), inductive coupling

aunch dévice:'For examprs;
supports wireless transfer of energy from the cradle into battery 322 to recharge battery 322.
Communication signals imay be coupled from bus 304 to either launch device 300 or the
cradle by magnetic, electrostatic, radio, and/or optical circuitry. For operation of launch
device 300 and rechargeable subassembly 321 in harsh environments with risk of dust and
liquid contamination, magnetic coupling of power signals and radio communication of
communication signals is preferred.

Deployment unit [/O 332 cooperates with ene or more deployment units that
each include a magazine having an indicator and/or memory, as discussed above, and/or
include a plurality of cartridges, each having an indicator and/or memory, as discussed above.
Deployment unit /O 332 implements the configuration report and launch control functions of
deployment unit control 140 discussed above. Deployment unit 1O 332 includes circuits and

may include software or firmware for periodically determining the configuration of installed
20
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conventional global positioning system (UPS) receiver may be

incorporated into a positioning system module (328) with suitable port

interface circuitry and software. Cooperation between the processor and

the OPS module (328) may facilitate including physical locations at

patfittldB dates and times (e.g., when a primary function is performed)

20in association with data stored or communicated by processing circuits

139&}) 89&%%“9@ Qd%%’ﬁ%&’r%ﬁ g §2¢£@%?88m Cslyrg:ugﬁc:t"%a 1?(9&110 up to date
stimulus si enerator 330 may facilitate tailori g o? Stimulus signal
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include thumbpfift rétit gyéééﬁ’o\)o R TREEYRTOH BENEFBRIDERRISEsHS: One
technolegies!iny dthetidtnplemeritations gomebntional Wapeode, hgldgabrndodules.

radig, fiaaueRe) idensiicationAR1D:RY ﬁ&h@mﬂﬁﬁom@cya%& &%n{f  for
REID tag inay 21 101.00183 be mcorporated into”_jewelry (e.g., arin

bré{%éf%{"hmlﬁéélqﬂl‘é&cw)‘}%‘thlng (e.g., a badge, patch, button, belt
buckle, belt, glayeshelmet)yaranatbempersanal elgdironicrdevices(eginga

CeﬁM‘@E%ﬁ'&ﬂhQﬁ‘St mgl;ﬁgdeﬂd %mgr&%nﬁg %‘g( ingidevice).phhe ta ng,tmay

passwe or include a transmitter or tran er. n one imp eme atlon
daﬁ%{lrm* rglieiabrl Pridlicaieg ezgfearﬁ@mt@rcanavama ?é@éi@@ﬁ’ti’é‘éﬂ"ﬁ@ a

dqt&ﬁtxmﬁ{g:tasaﬁmpﬁmwl(Jdemflﬁaﬂﬂh[b e port int&ROPEFHAR SfPsbdidare,
meduie AFaRk.RracesR A cicis 4 30. AN SIS Signal generaint 330

cIu e tailoring a tlmu us program in accor
id@htifieafiont{eng at fravinlyr donso cmecCurityyiaw eriforcefmeipraingerformed)

mi|xht§d%@rmﬂl€a$k@f«!§tmréilf$€Ox:h%gm%fewggq%o@@f@ﬁ@@?ﬂlﬂk‘ NEH dEEation of a
g &? g)dlfferent users arLd(loe &ltomatlcally produces a
LTI A RGP SCUBRBATr AUHES FBBLIS! (338 ey el

st?rnl@mgoswgﬂahgelnesamlﬁummwnsx arraydefitect disajliyng df stiniohus. gigndk:

ganarat 9&@@&@%@%@@9@&&@noﬂ%wg;ezaq GlRevihorized HJ&W&%%S ina
stored for comparison to a detected g in memory 320 and/or 326).

DERLORAT dffé%tbmpt%aoaﬁéraﬁ&ﬁ e atsednce B %I%h%&jﬁw‘aﬁ?z@é Bfpand a data

M&P function 318 or RF link auxiliary module (328) may facilitate use of a particular
communication channel, technology, or transmitting signal power suitable to the physical
location.

A user identification function is an auxiliary function for determining
information tending to identify the operator of the launch device. For example, a
conventional personnel identification technology may be incorporated into a user
identification (UID) module (328) with suitable port interface circuitry and software.
Personnel identification technologies include thumbprint, relina scan, voice recognition, and
other biological sensor technologies. In other implementations conventional bar code, badge,

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



15initiate storing and/or transmitting (e.g., via RI; link) audio, video, and/or
data (e.g., time, date, position by GPS). Storage and/or transmission may
assist authorities in tracing | andling of the launch device by unauthorized
persons, Memory that is part of a IAD module (328) may be used
(ornnmesnnry 326 or 320) to list registered user identification. Registration

may be accomplished via an operator 20interface or by software loaded

frogn memory 320. Registration may be individual or generic (e.g., all
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releaste of safet tr| ger, stlmulate ran& priority), control of an auxiliary
fURCHiOn (& e WAHREIS BB #dser 3 o%ﬁvbhjmasﬁdmfwé\ﬁ/@é s e
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launch éewce 300 with a master authority for time and date (e.g,, a station

headquarters, daHeteditdaahahe i deviedila G Horaxdetisall (or memory 326 or
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use of any 10function of launch device el BRrRAAF G geeneric
miGre-RETMHRES 510 feleeuits B0 e doaudio Mo futtstion 346dayny other

fagiiiaie daunchdeyise S00rRRHARING al.aanvertional 1adiolelapRens

nmweog ctl%r llgnal and network nQde functions ( eegh radio dispatch, secure
vome‘gc\ommdnt“lrcglctl%)hno Ui BTFAR oI st “dmn g Hynodule (328) ora
covrmeaicaiorsn ét\m@hldtﬁermm ory k8 viedes agchoe astwork tenminabdmunctions

node amangilsHRGR deVIeES: GRTIRMIE Sy, 9&91}*\“9}%%&?\%? "metnglln% ot otherwise

towera espeuall if the RE link capability has mu tlp e direction

amténhag! Uéé‘dfﬁ’%&éb‘r&ﬁﬁ%%“\ﬁi’ﬁ‘EBﬁ\Sléﬁ‘t‘lfdﬁ"é’l"adfI‘}Bb)network

technologies. An RF link function is an auxiliary function for communication between
launch devices, for communication with conventional RF accessible information systems, or

for wireless data communication in cooperation with data /O 318 as discussed above, For

30 example, a conventional radio transmitter and receiver may be incorporated into an auxiliary

module (328) with suitable port interface circuitry and software. An RF link module (328}
may facilitate exchange of information between the launch device and an y server or user of

the Internel.
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An RE link may port the audio hp to and from a remote headset or helmet
having a microphone and/or speaker functionally substituting for the
microphone and speaker 200f audio 1/0 function 316 to facilitate higher
quality audio input for recording by launch device 300 and/or more
undéréteiidable audio output from launch device 300. A camera
function is an auxiliary function for video motion picture recording. Video

recording may b, a550Giated wm%%% RLP é'erl“'é‘%f)‘d%‘%&Q&F dc BOAdRt Bl o

a conventional video camera may be mcorpora ed Into a’'camera m

(BZ%Y’Wlfﬁséﬂ|¥§5‘[€*‘%}96rt[ﬂﬁ‘féﬁ&té”@?ﬂ?ﬁRWfdﬁ@‘QBfﬂNafﬂelﬂ@t?éiﬁéﬁ&tk}‘ﬁt@fmcmfom

a cameral hodule(3dd processing: Gircditsd30 @rasmgnany 3!2\@@9[ 3RBwlate,
may, f ¢C||)“F9t e h(eoepmgff%paqyons that wonLd have been ailable rom

¢ I3 ¢ 'f" -
camera 324 when rechargeab RO bRy 5315 f:’r'r’w EREE WiRGH, 2ndo
5 caflfisies 321 CagndrH B2 4malyopriratersimulianesisiy WIm*al ¢am Eraa

madule(328)ofayexamplewforifferepidicldor ang Le&ﬁmeiw,zﬁn@;é%\ fice 300 with
dlfferenttsm |t|V|t§§i%§|nf red 30 visible, polarization, filtered)

mera function 45 oo A WA N E ARG Cosegh dvie

camera unc
to effeetfbféfatﬁéb}ﬂaéﬂllwecm ?G@M@e@mmqmamy:kmanhnadi forhaaity (GPS,

(e.g \\f\@)trﬂwﬂﬁn VesHeaming):B E%d&@@é mav.faciitate M%%,QX@@Q}Q%E

Iaq ch dev for I|3ve viewing). Broadcast to a tactical station may
O fadift ff%"h U ‘fb 19 % Wsis, and/or 101.00133 archive. Broadcast or
download to arﬂao@mwteyif@toihtamxfmmmginkmimm@giremmvrdsoofmtseuofo IO

forgac e Ah foTaE FerOrdBEI( QR Y@@%'B@%&:ﬂﬁﬁﬂﬁ 'M\I&Yt%ﬁ 95@1}(&6 ephore,

aspects of the present invention, may omitd ep oyment unit (3

stiffGTIg gt “éréﬁér‘&tﬁ?"(éb“@) SHIHEREHE: Fo&aé&‘dﬂéﬁi’é*‘asﬁg‘é‘o‘f"mfce
recorder(ox transriited) inaydhrpluce, avdigeandanvideRAecoreingrandminal or

15 dayploading &9{&5@9%&1@9&&%@9& % i ane! t et mp'fé%%?&%“&w RS ch as

of force recorder (transmitter) ma%/ include au roces

circUii s by eanraraciaby Bhs R IRmkinrerbHa), lmmm&a&mieﬁn(e‘ze)mmmenms used

rangedinderfundiens asiciscussedersin (@A lighting function is an
auxiliary functlg{n far fll mlnatln he ta}r(gﬁéor an area deswed b

operator (e.g., a map“reada Fufﬂ ﬁ“ nVERtSREl HAmSE ?“rﬁ%ﬁ‘b}é‘zm‘“
|n<1:‘é}‘ﬁ‘(8ratékﬁflfm@abl Fgﬁfmgméuféﬂ(%@%Wmhbsmtmb@@tﬂtqmerfmi:enc and speaker

cw@wwcamd ﬁeﬁm&rel dHehting.asigiiestadiRy M&lﬁ%ﬁln%%@wﬁ;&@ MR,
faqllltate the elec%{onlcé\ﬁga pon system toward the target,

a5 THEAPGE: YRR BISHE AASHeB T TR et g ey Aot
55|gnaI|ng, andferitiermination asmeedidfonimipraved dseafiacamerarecording.

32%&%%9@1@%@\%%&?5@%@1 with use of a primary function. For example, a
conventional video camera may be incorporated into a camera module (328) with suitable
port interface circuitry and software. Cooperation of a camera module (328), processing
circuits 130 and memory 320 or 326 may facilitate the same functions that would have been
available from camera 324 when rechargeable subassembly 321 is implemented without
camera 324, Camera 324 may operate simultancously with a camera module (328), for
example, for different ficld or angle of view, and/or different sensitivity (e.g., infrared,
visible, polarization, filtered). A camera function (324, 328) may cooperate with an RF link
function (328) to effect broadcast of live or recorded video in any conventional format (e.g.,
file transfer, live streaming). Broadcast may facilitate use by another launch device (e.g., for

live viewing). Broadeast to a tactical station may facilitate live viewing, analysis, and/or
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Other auxiliary functions (not shown) include a range finder function and a
target identification function. A range finder estimates the distance from a
particular cartridge (or the launch unit) to a particular target. Processing
circuits 130 may provide via 20bus 306 a description O r a particular
carttidges The particular cartridge may be as identified by the user,

identified in accordance with an application/tactical operation, or identified
o e e S i
cartridges are in one location identification o rticular cartndt hay g
be'&tfifttetf. Yacreifge finding function may include any conventional

dlstance sensingang! me@&@tm&%ﬁn@h@w{f%&%ﬁm@% VAARMISEHots of the

ner nQed%c,n{;ludlo radlof (92 aser I| g%be reﬂe ted by the tar et and

dlstan terr(ﬁ}hga”\f?g?ﬁa (s né%‘atf%n “r?’s}n{ heSPERenRtsEoalse

oufputs Bﬁ*@néloﬂdftih@ﬁ’éeéM@cbféﬂﬂf@ct@dqtldptﬁoslgznalmfffﬁeltargeﬁWﬁayub@ and/or
identified oy PEOSQBSHING LG 5?6‘539« (@r@;ﬂ?'% ﬁﬁ‘mer?naaﬂglﬁ?gf lfglmmgcmatmn a

functlon or by the ran e fin function a conventional Iaser spot
o O R e SR erea o,
pregram ihachdeRiplsriieAtad withadomy@Erstiomel reinguitsd dirnares andiscussed
opgating system software, For example, processing circuits 130 may be
implemented wijth a single microprocessor or tricrocontroller. Processmg
circuits 130 pefforth e e EohtigitationeragE et te hopes or an
enablefdisable primanyfurictionsrapdéatiagkiiayy Auctionsyamrridgainator may be
Selralign et RIMARKHACHRRS ST R Al fﬂnggoﬂ%cﬁ%ar WA W ware.

communication od for contg uration managemen

per8PHBd bY BrEddusmer eiremEr e gt éé%m{rf@ctb‘ﬂiéﬂbﬂl’é‘fa%é&sff@f‘thé"?am"
pregent invention .may, inaudeiin anypracioalwrdenhancerimoeefdhey ligh
fol i fi etermi a functional description
o o R R g e
dégéﬁﬁﬁé}r@f operational auxiliary functions 328; (c) determining a

functional descrlmmm&@emﬂﬂml(d@ﬂolwm%wmé% (NI SIRIIPIDIRG on and a
wr{]éaxth Ird:;,otf&v\/aitie f?) Y ortln% o%e rational sig ?l' eneratqrs, operatlonal

aux diary Tanchions "AR0r Spara SR FaRioy Rt Untess it icular
10#ritdep to tatbwith neferencerto yie mary. 320826 gmemony ot shewije via
of RIOARSSING FHGHILS13R FRARQY QF & d?néim@nw& L fd R‘.#I gred Qlusificd

avallﬁ le dat communlcatlon via data 110 318 dating software Iin

By PN EFOR) S LRI RS DRl aRe e @%@ ag%@éw\ean icleptifid
peztfmnhlngtcnmruﬂelstrﬂtttwferfgmﬁmﬁ plftestso@ anyeohiraldunctivnsdafitaigache in
deyvicq, 309 ( uncti ripfion information in gn o
ek LR L A e CRLAT SN TRIRTRT, A i inding fncion
cdﬁ?bnuﬂlwé&rﬂtj SPIRSH Sl rp IR danptOr R forhnativn. i airyonplc,

albofs,mequy 320,232, l‘ﬁlﬁE’ﬂ@f)%’"i@tf;ﬁlgﬁplﬁyﬂ@r}gﬂ@tt&%dtmﬁ?%ﬁglm distance
or

ur qq)azgom%oum %ﬁ' al'rdn { { d
enab ) ry and, /o aﬁxnlar)}rﬂfﬁ'@fltgﬁsp s Pd?ﬁ%éa* gy Lo the receive
pr@(@é?,@m@mifcl&tﬁg'i% @é@@ftﬂmg}'tbw&lmwe;caspem&sﬁmbe:pmamem() (e.g., using
invaRiaRMaY; ihedr (Qishany Bagtical Qrees 1 NELHINRLS, Of {hGve umon al laser
foIIowmghoperatlons (a) determining available battery capacity (e.g..,

U HHE [56ibility of a brown out during an enabled primary functlon)
(b) determiningrenviiopmenial fagtorg (é: gant&mpﬁEQW&:dm@@m\@m@af lnes
mpisfRe. RUmIdityd, fo. Aesermi .&M%hﬁm%fa%@ea?g‘x'f&f‘msnt daéwg qole fora,
primary function or auxiliary function to be er Adjustments for
thE B RECRIHEAGHT TNEY 158 ?h‘adé)'%m)cams\ﬁ@ ‘th@sdp@mf@r*@f«cw or

emaiblecbfunntionsangiunatons avajakie o beerabled @S uration management,
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directed by the operator; (d) advising the operator of disabled functions
and functions to disable as directed by the operator; and (c) performing a
method for an operator interface to determine whether a operator
specified function is requested to be performed. A method for cartridge
sel&8t#8H? performed by processing circuits 130 30according to various
aspects of the present invention, may include in any practical order, one

or mﬂ?éﬁe/@f&*ﬂﬁ}?llQW;“&%P%E@W&‘%; Q?I)xqg%e W’IQ Cd ?r%c? ‘;e?ccttonailor primary

operational ca determining an perator refere

rerl it S O ﬁ"E’é%ﬁéﬁ?ﬁtg‘z’@%d‘%ré%@‘ﬁf@ﬁééw%@tance a

sglgc_tlon of eleatmdm)tykt]ae &ﬂt@b*@(i@aﬂﬂ&n@@?mg ertbﬁ‘ntﬁfg?é)t(Mﬂng circuits

a ralor when the gperator's preference can e ne

op\e{ﬁa{tr})%gpéﬁ %8% git( 13 Mljefél:s ng e?fg}étlve ’ér{&? BKF aff BBE?aF%ﬁ%Ta order,
caﬁﬁm@ég%%%%ﬁ@&ﬂwmgﬂar@é d@arsawm A B)detenmimmgpadiriig
0rd@&ﬁzﬂl’oﬁﬂeﬁaﬁlﬂﬁ@xgﬂﬂ@@gﬁﬁtdﬂs @QQO(’QQQ@Q;WHM d@ﬁﬁ%@ﬁﬁﬁﬁf@i@nptlon of

? g%\'lqg{Ht el‘ﬁflgnmb %(ﬁ {%ferenc " and iring order
Ey: (€) coop eFa ing with éf ment Uit ‘ééf jat §‘bHPﬁ'8E]I8§Op‘”‘a““”a’

Opé?@ﬂ@ﬁé‘l”dﬁ?‘fﬁkiébd%‘vﬂﬁ hg“BO‘I‘ bféhthﬁy m&»bet;mmiemamadqml signal
pr%ﬁ@;ﬁld@g&f{acﬁtf&ﬁk@&@iqgé‘@@l#ﬁMWYx%r%]b%ng1é‘f‘cﬁ}ﬁo@hﬁ‘%pg%tgﬁs available

SULE? !‘e PPF{?E?E}P %J‘erences or to rﬁéglve amblgU|t in exceptlona cases
G, operator prefers realimairse a?s(faﬁﬁ@‘ﬁb\ﬁﬂé\/é?(ﬁﬁf}%f%?f‘éﬁﬂ&
IOWQ'f@!giéﬁ eersartridges drdooperationalndheréforbythenlbibly: effectivienunication via

distanee catlridas Wit he seed) ,Aprggqm%P&ﬁf%‘é&%@ P&lw,%‘ atediis 130

In an ggventlonal manner and/ Ol’ﬁf{ a ran prererence OCOH ro
& S

it g ng%qﬁormmg nondAsgﬁ?Hu r&%g?%ﬁ&@&n%qbﬂv&iw@ns of launch
aspeots Whthie) pttesqnﬂttmemtibdtma;ylmhudewat&tlmulul@ pragiasnaing 26, and

on.ﬁc%rw@ﬁum#élmaﬁmnr%&?m%oj?mm 65'99 !ﬁ;{f%&.m?%mlpuon

com liance sighals. For example'an OI’C&I’I present 10N, con
thé"gﬁfﬁ‘"ﬂiﬁ'é‘brﬁ‘@r‘éfrﬁg a‘éecamﬂbc’c%w&ﬁe‘ﬁwaﬁs}f Rierpsth it RITignd Aufered or

thr@ugmaémulradil(amemibﬁtwmcwnmm programs 402, 404 are illustrated,

Stimulus program onsi stage. ulus, program 402
mel md OF €13 ez% mmqr nH 13
may follow opération of & warn control. AMWarn stay 8 i oné v unctions, perfomed

implefestitionraosd b eedinate aﬂtarg?efl‘wetet}tn&éimrmmheies& raay include

WainSpgRINAYUSE (amsamw@@gnahg@%@&%%MQ\(@%&& AGACEOR able
te;}m{nals of ele%tronlc weapon systegm 100 g}r the warn function as

PSS 5 R AL B0 8RS SHICIEH DA i
cifeuitign A(Waleestagedrea firshimplefnentaiian canroi providecaceuitentsture,

thiRugndiseHe Of i RHIRLASHY enVSIRG,f %”&HR%%’P{ 2] §1%%fp Qtllcm or

located on an open face of electronic weapon system 1 arn stage
in WO ‘i‘H?Hfﬁ’rﬁé’ﬁ‘ié‘ﬁbfﬁ‘fH&{l(B’fdﬂjﬁlﬂé”ﬁﬁ'éWQ?HWUHHPSFMH@F&%W%WW e);
a lopabsting functiomohavingtéecdiment ihraugintissuencfithadasgetedibRd as

Pfé?fr%[@adb!y”?f?é rﬁ?ﬂ%@“?ﬁ amﬁsﬁﬁté%“'“%% %n%mqglgc? Ii%ltlg{tésnsu '? ecp f metions to

provide the wa functio iS'suitable or a warning arc an
cohisb@iglisswike shacneid utays Canwfiv thmughfﬂb@m & o@:memtargnemas face to

a lncahstunfumetiobperator specified function is requested to be performed.

A method for cartridge selection, performed by processing circuits 130
according to various aspects of the present invention, may include in any practical order, one
or more of the following operations: (a) determining a description of all operational
cartridges; (b) determining an operator preference for a remote stun function capability (e.g.,
a range of effective distance, a selection of clectrode type suitable to the clothing of the

target); (c) advising the operator when the operator’s preference cannot be met (e.g., operator
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Stimulus program 404 consists of 5 stages in sequence: a strike stage
from e 12, a rest stage from time 12 to time T3, a hold stage from
time T3 to time '1'4, another rest stage from time T4 to time T5, and a hold
sta e from time T5 to time T6. 30 Stimulus program 404 may follow

acf?(’ﬁ? of a trigger control. The relative durations of stages may be
other than as shown and any may be extended in duration 406 as

d|sﬁaﬁsﬁﬂz@b,%u&mawt%e&M%@@MJDMML&JR%QH&H‘@ﬁ&%ﬂgfﬁ%m
.00183 A stimulus program's any

494 to L|)|JIlSt g)t% an art. hoc ;
suftdble é(guenecééng "Sindu ““gsﬁ%ﬁ? Hr%‘?ﬁrémﬁfﬁﬁéf’&fh to ‘\)éﬁﬁ(ﬂgaﬁgﬁé"&}é
of ¢he frewermiipreniion! enlibrgry, dictimulus spbfrogramsdndy e deéingdicy; (e)

arkd)@WQQQQ\W[)YGQE@A@QHQWQWQ‘?‘QQ%&Y§W I\%QIQUJJZ 2 &8 le’A firing
subprograms 420 includes WAR

I|bra%/{of stimulu qu_
B &Y UbpPO G "Zfﬂfdg”rm&?(fi’é KGiprodians 42! resoPay e elid on i
suibprdgrern 281 DBLORrsubprogramnt 430 DQTR 3 sbippregrart 43dnal cases (c.g.,

AQML@EH@H@R%Q&@W& é@%ﬂ@pg N %ﬁ&%{b&?xﬁ%{%‘%nﬁ @m E%Ilsmnce cartridges

SUb rogram e g 422 includes one or more co |ance Signa
€% ; ".!1?21@ ional, ‘mf%c%bi ‘&ﬁé@%lgﬁéﬁbj‘m&6“(@‘55’6425)%%4&%3’\& operator
plureﬂﬂymb complianice signals, (@gve A6 Fanexanple byvher@@l& preference

CQ!HR[@Q?%@&QEL@!&]@F% jdentical and regularly 10separated in a sequence
in time, the compliance S|gnal group (e.g., 442,444) may be characterized

by a repetltlon“?a‘fé"\'r‘%fﬁé’?"irﬁ‘ﬁﬂé?ﬁéﬁﬁat}@hguha@:@ﬂﬂpﬁéﬁwlgiwmIgmupn may
may linteld d&n&ls’l] wanedyreh Qikff&li@ Bheompiance ?@Wﬁ)(@g%ﬂf@ ”3@5%?& nee si ;yn al
purRgses, such.as rimarily cause pal rimarily interfere with
sliietget'al rﬁlusuélé% %ﬂaﬁw VE r?e):/?y %@631 85(539 ?aﬂlﬁ 1 ‘aéﬁ&muon consider the
debradeiryosrre 3 drrpenrabring llfmmmh)n T8 comptianbel BighaF1G. 44,

(&g %ﬁﬂhma&@&&ﬁﬁ@laﬂﬁ 1R4QMiZ@.aif In an intervening air gap, cause
pain to be felt g()(l tar et, azglé/\yr interfere vi Ib the tar %ets control of one

or more of its SK& e (R REHS R BoMplisihte STYRREATEap Al may
aneller Gmma@mhwarsmeml muscletdpeidunation! ofthepaidandforstimulate a

conyacion may. definea Reod of tim cxﬁg‘%r{ggatguﬁ’ﬁxﬁ@s eig X?Lg\%?‘ Ofovide

of a compliance s{}%nal An effective 20duration may be defin
ré?éfié‘n&‘é"rb‘ RGN SRR & SN &0t the mw&'effﬂﬁé&%wmd
ofbostandard tinget: s standarekitatgatinay. hamavara@e;chzara@t@ BSHES « first

O'i%xBQRHlﬁ‘E 125h th%}{& ?@tl\tx%rggéﬁiJm%lrrl)Ytémors hgﬁ/ l?x rﬁ)eq én“ 2t Imn ﬁ_glnction

resistance (Rid) of about ohms is a Suitable mod
telf gt A HEBHORESRISEARPA GPEMERSE ﬂfé'mﬂaéwceeamnmieé %})aléomn stage in

25%%1‘73@%}@8\&'[@}&15@@/@% 1R Wana{Riorongiste i witied 188@R R unction
ciﬁgyii response dI‘IVI . a oaf;il Areson nt C|r Uit rlvgl%a load may

rreit hroug SUE 0 n a dﬂa%%n 6lﬁﬁgnmlus

f vf( al%\tl, !
provide a waveform of the type knowr as b ﬁd%ré’é
ty;ggl;g}@ﬂpg@gpﬁ%@@gpﬁj@ﬂ 464arorlofctie typlgs suitable for a warning arc and for

conducting a strike or a hold stage current through tissue of the target as a local stun function.

Stimulus program 404 consists of 5 stages in sequence: a strike stage from
time T1 to time T2, a rest stage from time T2 to time T3, a hold stage from time T3 to time
T4, another rest stage from time T4 to time T5, and a hold stage from time TS to time TG,
Stimulus program 404 may follow operation of a trigger control. The relative durations of
stages may be other than as shown and any may be extended in duration 406 as discussed
above,

An advise stage is shown following the stimulus program 404 to illustrate an

ad hoc stage.
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known as overdamped 466. Variations in appearance between these
types are possible depending on the resonant circuit and the load. For the
model of the tissue of a standard 30target discussed above, the waveform
provided by circuits disclosed herein is typically underdampeci. The
waveforsh across RB may comprise a series of portions that each appear
as underdamped, critically damped, and overdamped. The combination
(e.g., shaped) wayeform may be provided by a first circuit co tion
(e.g., accord|n§l '?c')nﬁ%m ér,&g\;é!thuz%mlrﬁfé&g téi\)/atcﬁ%’lg{}viogos (ﬁ for
cré‘étﬂﬁ@béﬁ‘éé 1O COFipIete Wit e condacrsasul i eifipant thveugh stimulus
tlssw@regmestmgei, @cﬂﬁx@Va&iSQ@zQBd:ﬁ!(@xk&ﬂr‘}%t&@ﬁ@ﬂ%a@@m aa8arding. For
B e g e S et
frory e gouice ﬁﬁﬁéﬁhﬁéébamn@acﬁﬁ ﬂﬁ@laééeuinmowmgu&aﬂé}i D2 subprogram
Fl&"thﬂﬂdh@ﬂ&%{@u@faﬁha i@rQQthRﬁﬁﬁ?@x achandingdpadd€:gubprogram 436.

different reS|sta es) ction of the current, char nd/or Iocal
N Gl e R o e e

to be (in any cambimatior) ugdéwamied, ddticaliudampedaloy of compliance
ovgrciamped during the.qperatinn, afithe. y%%%fggmaan@mam% @Hnwgt@my

be underdamped, critically damped, or overciamped during the | Osecond

coRhyalatior. BBIGuUrALB r‘}féy(éﬁ’é‘h@’éﬁ i YNt all§ silitbrikg be
techmiquei{aidy sparkigaps samicondugionswitthes) cdisgrssed d@reipoup may

Gﬁ@ﬁf@élx'\ %%%ml?llﬁﬂ‘?&?l%%'l Q(QUE éﬁags (442 %9,”]RJ}ED&§ H@\ as 1o primarily

purpose of a stage (e.g., strike, hold, advise). Com lance signals (e.g.,

463 ¥B b SIc R R e 18 1t \qﬁﬁé’ﬁﬁt‘y“kﬁ‘té"b"i‘t@rﬁpﬂﬂ?&e%ﬁcl’am“on‘?
energyincrreng, dxmltagxegpmalaaﬁgg)uﬁmsequﬁgmlwdbﬁgompllance signal

groups 440 m 'I?r PﬁcH”&%a Cg é%%g, ﬁsu‘?‘x‘%en oo{( a.series,af,
different compli lance S|gna 442, 446. rally, a more intense

cOMparEe digiial FAetread g?é‘ﬁt@ﬂ‘éhéigy?éé’éﬁeﬁ@i’fwv@‘ﬂféﬁﬁméhl direrpct’s

devigeyl Arralativel yrhtgh@,rbu@uenswmmphramaxsd%abmywa ISakahl8ain
chadacterlstlc for§ sQ\ [ghatar t{ elatlvelﬁ ower |nt nS|t
N

and/ar contraction e scit uration '1 ontracti ay define
compliance Sighal ay he sUticisnt to AHVISE thd TRRBETE Bompiy hith T def

o@emtm‘ of ttllrm* B@ta@ﬁ@h sdevicdetroudhadiscofmfortnanaior painl agn effective

oppesed ibeingsufficiant e signiticantly Jaigere witlh helaiQeisites flodel of
its, skeletal muscl%sédOne or more compliance signal groups of a stimulus

sUBpFOgHa Mgy BE'tEHicA SPHidy tin sehie BY e RRPEERPIRINEE
sigmallgrioup§tyyariatiariin tompliance signais b0 conyiiancg Rigndlabout 400

9IRS £ Qu.%ﬁﬁ%!%!ﬁ@?%%(%{ ﬁ%%z%%@ta@@q %%Q&H HHOARMR ﬁﬂgrml%){nﬂuence
P fesparEte o Sejmated btery

A compliance signal may have a waveform consistent with a resonant circuit
response driving a load. A resonant circuit driving a load may provide a waveform of the
type known as an underdamped 462, of the type know as critically damped 464, or of the type
known as overdamped 466, Variations in appearance between these types are possible
depending on the resonant cirenit and the load. For the model of the tissue of a standard
target discussed above, the waveform provided by circuits disclosed herein is typically
underdamped.

The waveform across RB may comprise a serics of portions that each appear
as underdamped, critically damped, and overdamped. The combination (e.g., shaped)

waveforin may be provided by a first circuit configuration (e.g., according 1o FIG. 8A with
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25capacity to conserve battery capacity. Compliance signals may be
interleaved and in series, For example, higher and lower intensity
compliance signals 446 may be delivered to the same target. In another
example, a series of compliance signals may be delivered to multiple
targ@t&&inultaneously. In still another example, a series of compliance
signals may be delivered to several targets where each target receives a

n extaomplanggsignal of the, spY ?o?ccl):n% 1&'@5%%%%; (he &mem 0 Qlest?‘nl&ngb current

;ﬂé one ulse er target) received by each target may have a pulse
repétiti

Righ Vit hs@a%mg? the? piise rpetifon et e tsetfee g ipé! G- 8B
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A method fonstimplus dailav 99“&?@‘9{@% Ry,erog &Sl'nng 159&1'35(3&% in the

accordlng to various aspects of the present invention ay Inciuae in any

5 prattieg GrisaR of YHFE BPtH%%HBWM@%‘fSéMM§Wh‘) eerivaiagg @z g,
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privilégenofcthesopeyatar fasctadight despecify: fajlaring anmﬂi@mi}}%bl@dumd by
program;.(k) determining @ deseription of all operational Scartridges;
Cotoiny A o R Y RS R ion Al (o

detéfisinngedncopevhtorprsfe rsnee domaeretnone Stupreapiabitifyhqdlst
det@ﬁfﬂglﬂrﬁ@ﬂﬁ;ﬂﬁ@[ﬁﬁﬂﬂ&iﬁmwﬁwﬁﬁmﬁﬂ%HWBﬂgﬁM@%r AdViginge N Ruring the

opgrator w ﬂn ur”nmn PE N P 5xe1fr%rer3:1encann9t be me‘;[é RN erator
preferss imufus greater th%m‘o A PEHoR Al AR IGYS EEpaBties 5P grestapiaue

thafdasrich &i@\‘ﬂéé"@&fph’@ftw scgytqiewnmnmgiaxqaﬂmred stimulus 10

program, a SUr@él@lﬁyb@f@ﬂ ﬁ%@s@&@@@ﬂ?&%'95‘@)9{&%!91&?%@91}16 purpose of
uniform compli 359 ﬁls S\i /or zir\ﬁcompllance signal g rou{;t)gq aving

Vet S LS RIS ey Bit&h CeBIBIAIES g2 Hiffetar i GRS Y] ﬂTh‘éﬁH‘y"“?“S“)
indreasing; #tenating hignénd towintemsity, tolnameraliengeintEnsityjuently,
Profigs)aotipehendlar sammyneRHRd AdssCrRien QS GRS o t;cncs of

stimulus program in association with identification of the operator; and
isslitigR H}%ik%*a‘wﬁ%hﬁj& 88l Re FaH ta 8EE SRR AC e gRalgnours a
stipnuies programenditure (rénniethodcafddeaita recanding Prifoermed iy compliance

progassing ﬁ%%%«i‘b?’pcﬁ*&?{qw&%%‘{%( fd%gg%er%% o thﬁtg mgp or intensity

Invention, may include In any practlca order, one ‘or more 0 OWII'I

OFEYARBHSS GILVHA G HE AR Dp@ratat i Al promipy wrtmf@aamagow the

frdmtthemﬂeéaf@diuﬁh)l f:&@ﬂiﬁiﬂglﬁiﬁ%@lﬁﬁlﬁw&i ky sheoperatar t@hmmncanu y
storn or 20c icating the res d) determining a symbol

co'rl}es sondin 8}0 tHe vsbiéte%te‘é&bg\/rﬂsed and f ¥ storing OF ‘ceo‘i%‘rl}f% WAt thereves
syt belnmévabﬂév@cmmg maypbeldesired forysoroadledivse! df foros' qepplitsice
asspripiesh W'th’m@rym&fl %:J@é»%b‘lg%t?%oé;ﬁ’i%@&%éﬂﬁy pﬁ"x;%nMO stimulus

abbliewated sugges |on o{ ull request for information set forth on a
writtSH RSO ééi‘aééalswﬂ*é OEPROPEECRUSHDIR A BrebesHhy ey
'usepofifproeoreportbWher Dsthe. prompt is a complete request for

information, nQM &ﬁ%ﬂé@éﬁ%‘é%@ lgg 0 x&?%gct{%%sﬁ%'pﬁé@, OP&' 9&9:1%1@ hig 8}161’ and

interface similar in' some respects to a conventiona stenograp er's
relOFHN SRR Sistade 1 AW Pedrdivag dhdewiisgastsoisenother

responses series of compliance signals may be delivered to multiple targets simultaneously.
In still another example, a series of compliance signals may ﬁe delivered to several targets
where each target receives a next compliance signal of the series, For instance, the
compliance signal (e.g., one pulse per target) received by each target may have a pulse
repetition rate, consequently the pulse repetition rate of the series may be a multiple of the

pulse repetition rate received by each target.
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Conummication of the voice responses or symbolic voice responses may
be buffered as discussed above. Storing and/or communication may:
include associating an identification 30the operator with Me information
being stored or communicated. A method of data communication
pekfofi®d by processing circuits 130 according to various aspects of the
present invention, may include in any practical order, one or More of the

following operafiansidabdisimining.aideniiialion e peraiarotine

launch device; (b) determining an identification of faunch device; (c)
deteifliml Ao RwEss ‘HH%I&&"I%‘d&ti%iﬁ‘@frth’éﬂélm%ﬁ Hevg@rgfjcal order, one
deienmm irfghwhetheng ipkdsoavaiable:fos IGQQTMHHIQ@B@M(@M@QQJNHMO aright to
th nmurigation li karg r mformatlon‘Z (0 I
L B R aLap e yions
OpFEFHLEH THE) i HERtREAtIbH QPR IaDITETdevics adpr thienphysical davaiios; (d)

of ther Jaumrgm@lew&ﬁma;mdtég)uatr@nmmmstlaﬁ infarmation antenthenkink. To
deteruigle hetd?,(e;nf ‘Ckl%sa Iable{dg ommun ication, la nc dewce

00 may Be 18ed in conjunc |onc§/\lﬁt &fadi n%ﬁé’igh%%(ﬁ)‘ it n“kéj%l e
I/('.Dl %t%%?&ﬂétmrﬁ1®Wﬁaal HO WP adispiayi8als Bus @0Hamayfagonal cartridge
exiandemidodprovide awirglessiiokfer data communisationwith 2 ciadifus
(not shown) tha also %rowdes recharging energy for battery 322 without

refoving feChal "%%‘31 ' StipEsS i @%S%Wi%ﬁ%ﬁdﬂgd&\ﬁﬁé“ﬁﬁ‘"A‘"‘”"?
lasiaeH sdevite mmhhngs@&vdrmma&spe@smfdkwmesemq»ﬁvenpbmu, signals
In@t@d%&g@r@ge&m@r%ngaa@rugngon\{ﬁws?% REA IRYBVG. 56 @ylm%m a

operator. For exam handgun type launch device 500 of FIGs.'5

6 fh‘auafé&lsda{y’éﬁ Haeaa"s(rs cgaf@fp*eah%f SO Y& Hafﬁﬁi&rséeumuim
stimyglate icantrolabo8 opetataripréferehbe genttat 510isdbmentitedntsal stimulus
ok nﬁﬁgm%%%ﬁ&%%r%{%%‘ho'%ﬁ% &%!%?tp';“g@mamf S16, a plurality of

cartridges 522, 524 installed int ront'tace 520 of launch device

500, a rechargbalB X AALEEIISKIIBB D IHeTRRE D It e itesHcrlse BBtrerding o
handie S0z« b jedsay Malhavmgmmd@ﬁ.m;q&aﬂmnﬁqu&m@&@om of
Ilgm module 5 Zsh and a display 602 FIG In FI

car B e S A i T B A Pt
cditriige ozeeiehébmémymmemewmwu@hvew mb@@fokér@mmm?s and

the eualvirestoesaerMsile, alkthiesicaidoss wer j&ﬁ?g%“ﬁ@i@m
INg Trom eac

500 would a gs:ar as shown with one Ilélanuttnt wire exten
oV TE bt E SR AR5 A B S HALRBISAAAARE (o

showa b meef@‘f fetrch iiret store 1 uph orteantiane (ith amohebpaetive prompt may
tegminaky Qf launchydavice 29985 5{1@\/@/ Ror ERTRINRIR 333 @1R 34 Aien

launch device 500 are symmetrically located 25with respect to cartridge
5B AR S AROHEEt &Y f REATHEIGE S6 BRI R CaftriagE 2B Rqy When
524 arenlpcate dosyirmettjcallyotdn analogausoiwnieite st ruction sheet need be used.

An operator interface similar in some respects to a conventional stenographer’s memo
recorder may be implemented to allow reviewing and editing of voice responses.
Communication of the voice responses or symbolic voice responses may be buflered as
discussed above. Storing and/or communication may include associating an identification of
the operator with the information being stored or communicated,

A method of data communication performed by processing circuits 130
according to various aspects of the present invention, may include in any practical order, one
or more of the following operations: (a) determining an identification of the operator of the

launch device; (b) determining an identification of the launch device; (c) determining a
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Safety control 504. according to various aspects of the present invention,
may be implemented as a two position rotary lever on each side or body
501. By locating a small magnet inside each lever, and locating reed
relays inside body 501 at the extremes of the 30rotary motion of each
levérfgiéiection of the position of the lever may be accomplished without
compromising a hermetic sea) of body 501 In another implementation,

'e% siol gaghsideargmachanically coupl qt'ﬁggﬁ ! 19;Move %ﬁa%m

and t e mal netlc comp onents are omitte es ct O one of the levers.
10°LHEgation; (¢) “%Et‘dﬁﬁédiﬂ@ tBevaHBYE sapertE bRIS8YSFE LB AL fpnRE BNt D

a leverrmain ionplementnpomthan anensesirgl) Enmemmmemmfem m Oj}eramr the
positio ) fle imple a combina ion f tio Q
D O E B R B0 ana (0
|né‘tfélhéé“*fﬁa:e“6péf%f"w@fé¥éﬁée' fikncliofeimy iadibete *r'éh@é“ ailable for

(etiestivaibdistanca}iprelareruenef, tB@tI&ﬂ%xdfééllﬁ}!&%ﬁQx;/\Um} EEIRKBDER LQhown) hat
Cc ntol510 eIree sm ns m S

sa ety Rriah cr?emg'cz,;te e e?é\ﬁcleo i5' oa?and 3 Wt i §f‘ a%n%r’1 ?r’éé extended (o
préﬁ'é‘réhééﬁ@l‘@?ﬁd"@éﬁtﬁbl 510} m‘ayd@émmm}ed fmatdrséd)tf@lrwa\ differegito provides
prate;@g@g £Bethy BostinelyS 1allQTRG RERIRIERGE AR HMMINAHARbly 321 from
prﬁfgr? e.ﬁglo link preference) or a different control (e.g., a warn
funchon‘ssls from the stimulate function, 10as discussed above).
Trigger controIﬂé@ﬁnCéndxoﬁmngztordmmmsraismeeksaafwthétlpresemtihuentiom
may ke mp&%@@&ﬁ%&&%@ :BP%QGJQWXAemnwa&s%mmm& For

within body 501 and equipped with aspnO&return to imitate the feel of a

OB A A BTGt PR GHRGUABIE B Pk SRifiggr GoeN s tiay | handie 502
inchiide c@malgiist fop@ctivatiort &f, atheeticelay withig, bpdyidS50trsedhkattrol 510,

d%@%@&x%f@???ﬁ’ﬁ'ﬁ% Jéa%ﬁvsr W@xdtg@r%gamﬂ!ﬁh%m thout, i lyraity of

comErom|S| g}a’her ¢ seal of bo g An operators ueeze
tritfyEKES el It hardiv st B 4ot %ﬁ%l%ﬂ@&\@fél&éé@\tﬁé $fgerechargeable
levente:redgase the dratiob Stimetuscostood GO8dREIIAING QY BEOES having

?[Bﬂg’ 0y lfwghﬁl'gmr;‘sgﬂngagxs !gm%& UE a%\(oi a '5'0'& ﬁgg 02 (FIG. 6).
e nd a TaLy

eturn button having a mag n ova O orti 3 edre
w?ﬂh Fﬁ%édyast@ﬁgsé%éﬂéleﬁ@tﬁ%cm th@xposmmtowf@mmw mesadiecartridge.

acramplished witheulcampromigingrs: PRIMEHS miﬁf&mlﬁ%ﬂu are visible,
OHeaE?ﬂonall S qulus controA 508 y seeLr]t to the operator,

normally Spen Momentary eo féﬁf:ctc CHh BT AL Brab Sad ﬂﬁ’é Bliwt ire
|nﬁaibcihilyb?;@mXtoasbmhb\'ommbaﬁdde‘t@asé&th@bimomtbﬁtﬁéasexme:rmma s (not

CORYOh, 2RO REAGN WIS IGEEN 6 GAMIFPLPAQ AGRAUING IOYRHOHRRSREG Bunch

of the present
device 500 as shown. Terminals 535 and 536 of launch device 500 are symmetrically located

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

Safety control 504, according to various aspects of the present invention, may
be implemented as a two position rotary lever on each side of body 501. By locating a small
magnet inside each lever, and locating reed relays inside body 501 at the extremes of the
rotary motion of each lever, detection of the position of the lever may be accomplished
without compromising a hermetic seal of body 501. In another implementation, levers on
cach side are mechanically coupled together to move as a unit, and the magnetic components

are omitted with respect to one of the levers.
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invention, may be implemented as a two position spring return button
having a magnet in the movable portion and a reed relay within body 501,
so that detection of the position of the button may be accomplished
without compromising a hermetic seal of body 501, An operator presses
theaetéh into body 501 to set the control and releases the button to
release 30the control. Menu control 512 may be implemented in a

mannerlogOOpg&Qaﬂ@f?{ GIGR Q%QUQ lo? th f}&%ﬂr!q&% qc; f QQ 5t mplement

(e.g., arelease button{ mechanically disengages a cartridge retentio

lateR ol 3l BsrtfitieRls oA RloA B %bé‘rfe{ﬁbF ey ERobaddeent 2
104:00ik58orem ave iear liclg RS s@eg: c 6artidee! Pan DRGHWEROM YMEs SRRRY0G]
fe?éfi‘ﬁ? %“PNE%?@ ﬁafr daes (8 cﬂfen%P'racen%Q%(E r%?cﬁ&z%agrtﬁ'%%e 5(52?&5“%

a ong range cart rd arget I umlnat on ma

|a§iéfr‘ftsw'@)éh%frawnaﬁhHaﬂmc@@@u‘@édt Ny Freciensel W)trﬁér @xéﬁ?pf@te posmons

lasegilbymination fonidentiying psparticuandarget e gwfet ﬂQMmga@x (3) safety
lau Q{Ct%gtlcal ciofoeriglenjat#on vglgger()os?éher I%w epfor eme ffIC(?IEF t
andicr & DIOVIGING COntent Tor&/ides Facording) S B Srobiddd sy s
taméﬁ%mu‘?ﬁﬁﬁa{eﬁ Sﬂet&tnd/@\mb%amméumaryﬂ@htmgifumoﬂehl@z& s4djo link
Lasertarastdinmmatian kel A0, Ma:FeaRetas: with aranae indinge funciion,

fqug% ldlggugseﬁ above. For example, any suitable modulated
ilgmination m may be provided by laser 516 for reception by a photo

detector of an T0ggxitiary chfuledorbay B40rious aspectiHedniiesO2thaseation, may
ca{vatunf,sqaﬁ&qg@y@ma? GhREe80IE RUPASSEIAPLY: aBa PN BIY Télﬁ and

bottom f ce§30 of the handle. In one implementation, the rechargeable

asSBYRBEY MEHTRes 18 CEiErg ’(HBf‘gﬁ‘b‘vxfﬁ‘il RAQiFHY e AR Y errtet
targeto Digplag 6 02ndigday s:anininformationcdiscussed abdvadaigelay within body

owa@eqﬁa@maypm%%gH@tm@.yatw %Q@.c§5§$&%m@§v@wm

capacity, test results, visual prompts, menus ?or selecting information to
diSPIRT i ohhetitstifots iR 9 }e\f/’iéwah"&mm@\?f@*é)mmgg@ylm into
mayhbe f&ed as ho @mtn@ahi{@dr@mmr g%@d[@fcﬂﬁﬂﬁﬁﬁ@é&h(f@ﬁd&ta
communlcatloQ netion §§§8«)ccor ussed aboveléA (bmlcrot&

1t '}Ll Us Con l‘O ng O VariQus aspec (,le \"ﬁ’l'lUOlh
may record audio of the op ator’ mice (e:g., Impromp tactical dia

reSPB RS SERIS ProwIbts 2 Avtlietifected e rm@rmah@@n) laritgeraggion @‘rt mm able
aydigdimadhie-eirastipr xﬂfsm%@rﬂﬂt & Uﬁt@e!@?&lmﬂﬁhgﬂ%m% button may

e located in one or, bot mmetrl ed surface
503 MV HSE1a) BB A RITSPEAL CHEN B0l Iy B SeBRed i ol
fa@@\@@bﬁ@énmuveeralmwtyeacrmamsrdwaotemwwapmhwrtmrgeny fospetakarch. An
May:RreVide _Udie RIQMALR 18P RRELAIHIQ LAGHFALARSISRDIBB.ABINE relcase

operator, or to a target (e.g., warning or public address). Surfaces 604 or
66%‘ﬁ1°éyﬂlrclude

Operator preference control $10 according to vatious aspects of the present
invention, may be implemented as a two position spring retuen butlon having a magnet in the
movable portion and a reed relay within body 501, so that detection of the position of the
button may be accomplished without compromising a hermetic seal of body S01. An
operator presses the button into body 501 to set the control and releases the button (o release
the control.

Menu control 512 may be implemented in a manner analogous to operator
preference control 510,

A cartridge ¢ject control 514 (e.g., a release button) mechanically disengages a

cartridge retention latch for all cartridges in front face 520. An operator may choose to
31



10

15

20

25

30

one or more speakers (not shown) (e.g., symmetrically with respect to a
center ofbody 501). A first or one or more additional speakers may be
located to the rear of module bay 540, on the sides of body 501 or on the
under side of body 501 below the stimulate control 508. A conventional
onffHiefitéctional audio radiator may be used in any of the above locations
for audio directed to the operator, to the larget, or both. A

der@xh%@@d?&ﬂ@@s?&@,@émg 5%52 BU&ME?JQ%'ﬂ¥?£§%¥¥‘9{>‘fh9&%‘;ﬁ§'r8%ﬂ? rc%'r%rid ges

from processing circuits 130 and circuits that interact with one or more

deployFHEHE TAYS RASATYTHdR TS A loaaridifeSaRRd#ftbrface between
processing andadepldymienticinit gontioblunctionsseay iokideRonAEe (c.q.,
Qb Sioel sy Lié%;?&% Rl ﬁ,'g;;lﬂh,.ﬁﬂ%&!ﬁgﬂggﬁeﬁi&?&fQﬁ%}%%'@fflar%'drgm

C
For example, by including charge control signa thatis tionally

infeshelRHERt Bt CoHtrOFergHar 726! st inushsroytarnlestormmggicers,
fagilitat@ebindiviging specificadion &y pERGRSSIG RIEHESHL 30 Ofar get illuminator

p ers that define or revise one or more of the following: a .
DRI I RIS T e I O TS MO By i
SSUPRTSGrath foragolinding Bretipuilis preg ey tofie1 0y amplordingitoble
V&ﬁiﬁiﬂ:&@gﬁ’mﬁtﬁr@fiHﬂ@lﬂfﬁﬁeﬂbm&@mpﬂsggﬁpﬁ{p@@é;Nf@)iﬁ 69%9&%4@1@2@@ of an
FI,%s,iliI,‘lz_a,nd 7dLi{(13(§IIy re’ssglaarge function 702, store function 704, discharge
function’ 708, launch’circuits 708, and detectors 710. haunch circuits 708
provide signald@?d@ abihrreycopierbte @scriseussatiapobl withsseferbre upward
toi ks e ARAITALL 4% SIRERHAIR 1 BIOVIHRHANAR 1 3020 NN P AGb1y

as discussed above 10with reference to detector 143. Charge function

7072, ”s‘%%sr% RIREASRO7HR R G UiL8Hrge RHON %8 8 fRYeEboperate to
implement a ﬁMﬂMé@gﬁ@!gﬁﬂ@%@fnmdmmabW@: Rrocessingg
CIfQUHR430 E@ﬁb&%ﬁ%\ﬁqxﬁiﬂl%li(}%ggﬁatﬁg?%wcHp%hw@?l,qgsw'cg@@a\!ﬁsuai prompts,

conversjonj feedback signals (not shown) from charge function 702, stoic
fUABRISH o7 69° A/ BY TagH et R HiRltion o8 PtEteasTIY Gt cpifte E3gnd/or
reeeivg dihehfegithack informatiandnaldinpreartridgealistatuascé3Qr T3
Ac%hﬁﬁgﬁJM@ﬁtlﬁﬁ‘ct%ﬁ%ﬁt‘i93}%’ HOUS A3RSELS of the present invention,
receives battery power and provides energy to'an energy store at a
voltage higher\tHEH PO Bariery potlaniitablitarseterisg oies tugreintiapptu
voltaige @f@muiy&ﬁ@@ tglattﬁ}ﬂsﬁ;, &g@imug&ﬁ&;f@rrlmngrébt?, %hgﬁ&% Ha@teijfanauaio
rovide energy, in pulses having a duty cycle, a pulse 2Qrepetition ,
D R e s R B SR A i m one
tHroiyhBueBHakRghgormey Be adjtdtbebbyepiioges$ity cirouitwphone (not shown)
response dn-detarigdrrendisionsialthehattenvangddetecied.eanditions of

the store functjon. gharging in response to a charge command meaning of

the charge coRtBISIgHAIMTAS & ARUSHISHENSE 5 BIREBH 5} 1Achstgpsistants to
compfianoe signals:dnt ¢ne impiengentation, «kiarge fBnciion A0Dreceines include
batesy 2R QNEESIANA 42 /ANd gharge.qontiel &J@FQJSE%! ANAPIoVIdes ay sor).

energy to store funyctlvorj]04. harge control signal 724 may include one
of rBIETH AT WRE SHURAIBY BRghaisar bomveianip shrtificativadus bay 540, on
clhiarge-functan 02 Arsiore fenclion aeaording dn vaniousaspectsedithes. A
p[%snecrzlw o ?H\%Q’i’irrc:% SR AN Q(Xf’i&%%l(}st}% ‘ﬁgeff%m% %rl)ﬁxrggbg{fg?tlgirt]ions for
and accumulates received energy for 30discharging. Storage may be
ateofpliRstredaiithapriaenve diedapacitiedomponents. For
A deployment unit control provides circuits that interact with digital controls
from processing circuits 130 and circuits that interact with one or more deployment units
having indicators and cartridges. An interface between processing and deployment unit

control functions may include a charge control signal, a stimulus control signal, and a launch
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example, store function 704 includes one or more capacitors collectively
referred to as a capacitance. A discharge function, according to
various aspects of the present invention, receives energy from a store
function and provides, in response to a stimulus control signal, 101.00183
on@igl#iore compliance signals to a deployment unit for a local stun
function or a remote stun function. A circuit performing the discharge

fUQE‘HQP FIRL ng%d%()ﬁx?tllmwu%lﬁrggrgn@bfe‘sxsxtllﬁ %‘ﬁh'&y éonai ¥y independent

comp liance SI or a compliance si as speci f e
prelcaggm‘@f &%tﬁ{s}lgnﬁb%rarﬁ@iéw@sargﬂm@rus% p?éwamte@ﬂmﬁhmg

subppeagtaion, compliance Bsignal mo&mqancLQWMcaeﬁee&Lgm J03YeRe more of
copveyed to the discharge fun a stimylus contral si

o S A e g
capaeiearice (of siflerrda fﬂé}gl.}'byrémwévéatléhf@@patrbngsettmgswbypws of the

fepabath.signaishempay :ﬁ@tﬁQifM apnasInkige-atid/on.a duratieashene Bhe txon

moje co Ilance n nve pecmcatlon stl Ius contr
O T T o R e PR DG ARG SoHATDT Lyt Seckiy 10
mélﬂtﬁ’é‘bﬂé‘wﬁ ﬁ%rer@ﬂgim antiy o amal oy sigrals: fordconvaylingpve with reference
spegilications:tp dischRrrag.IuneH N, 16 «iLha 2mplildde.and Aurationissed above

one ementatjon is S?&Clent to transfer about 100 mierucoulombs of
cH’é‘r’ J& e the E*%§u‘8r e%‘r‘@&ﬁiﬁ‘%éﬁ%é‘r‘?&‘e WIGH? Wil find discharge
mtenfemnﬁé with theptarget sigdntroltefsiis skelstakhasclesissabsineg dAbove.
copRliange.signa g5aHR May. e 13&& r}%&ﬁ@%&f&%ﬁﬁlﬁﬂa@%%stmm

comphance signals of ISabout 15 to er second for a duration of about

5 {675 Ser g e o f%’n’éﬂb"%&%ﬁﬁ‘ih%“t&?&e%‘g'i:é)‘ﬁtfHPB 8 sphspischarge
mﬁsclesx B deBiredssiressrttansfaimeckchatge pegsamplianse isighalydawekriidge
complignge signals per second, and/or a shorter duration of the
compliance s aI group may constitute a suitable compliance (e.g.,
warning) effec%éﬁaﬂﬂ% RSN ACCOMIBAAN LR ISHITAP PR DB LREIERIGVBYion,

dischiatg e(ﬂunpiben c?aﬁchycamlm@gmwgm@m@efm capacitape Ohn the
store. 704 at a fJ olta su able for es apl shin arcs to
o B P T SR B R AL i
foPpRatIv A Félp@@d‘uwuplm@ em@rg!y ¢mmwarsed@¢sd1@‘apa@|thme> glean pulse

se@mdaml;@g@nwwqw@&agﬁsm@mh@d@@h%@&La,g&am&@&lM@&IBQ HR€orm
alnrjjer of the com Ila%ce sgt%ﬁl Discharging in response to a

OGR! SR AP B HSEHATI BB SigraT iy feced
25aebomplisHeditryredidertadsenditiconyliBnoersifgmalenEathrging in response

compliangasianalyhenapsliad 1A gatnay. xRN AMBEA for one or

crltlcally damped, or overt amped electrical waveform’characteristics.
FIgS 5§N5??d“8&§’§%ﬁw*%{%lt‘ﬁﬁ1ﬁﬁé6‘@Féki‘%PiE&Pﬁn6%Bbf‘tﬁ‘é‘gt’o?%{ﬁﬁf“ es battery
dischargenfunztions (800; 80dptaupletbyal @aﬁlﬁymetggntt wna fangedn 704.

fo(f @.&?JDQ ﬁu?tslil&fxlf'?ﬂil%a q:ncﬁn 9 Qr?qugggggg lta§amﬁf& ‘me' 0 r a] is for

30electrically perfect as is typlcal for circuits for modeling ele
pﬁ@ﬁ@m%@eﬂ Freens ), charprifegonirédit 802 includes a capacitance CA

of a store functiencauRleshvia@aWiah SMALQ e RHMRFY, Rf& SieRHR:,
transformer mod | TD h rlmar wmdln%ﬁgsst%nce RP.

CAbRCHHECER s Lt arlyat KOciige A ARt beneres o

e%p@ggm ng@éﬂwbﬁclsennmm cirtuitBodinctuded tihe: secondary. For

0@&%,&@@%@%&3@ hawing & SeaRNHAY . capacitors collectively referred to as a
capacitance.

A discharge function, according to various aspects of the present invention,

receives energy from a store function and provides, in response to a stimulus control signal,
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101.00183 winding resistance RS, the filaments of the deployment unit

(e.g., tether wires connecting the discharge function to electrodes that

impale the target's clothing or skin) modeled as a resistance RE and a
capacitance CE, and a target resistance modeled as RE, Terminals El and
E2teniéespond to electrodes that are launched toward the target and

finally rest near or in 5the tissue of the target. At the voltages and currents

of itabl m I| nce sign man has |tt| electric
o e L 988 e R e
wa\?@fcfi’ﬁfé‘“’and' aiffarent fepetiios fh‘t@s*rwez@@mbmdr@ﬁe@tw akgapsogram, a

to hedm1@9&@@@%&%&@@%&@g@n@hg&g@ tmt@&%mﬁka@éﬁmwgp% d by

maodel spark.ga ote that ene ysto ed for deliver liance
signal is n taegﬂltﬂtél IJl\Ie 7%?3&%5“5 ?f%lss“srfﬁb‘featiﬂfﬁ' b4} }Qz‘f T q‘%?é"%ﬁ‘& Fappliance
thél%ﬁag@'ac’rfé}é@msl!fSIIhelgeduitd@fta voltagel divicet chwipriSing IRS)REimulus

anghRiks fihaimaodelofFiR) e =% exents ﬁ'@%%ﬁ{; @90@1@9@0@‘?%\%@& and
gaps conduct form| %d% éefg?f\ circuit throu h tissue -of the target.
{ model

Hert 1“%1”&%“6610& e HGioral et R Osae degihagisignar) may
maéekasti V1B thrpligkdthelse eshidayhwiaing ofdracnsfotimer migded T convey this
Capagitant wRRINESERN SNaray %‘zé‘t\@if?&ﬁ?}/ L hACRREDIR te&bﬁdrga control

15exE)reSS|on 0,511CD4VD2. Note that a compliance signal waveform

mAF HAVECRAS AR TEE AT E%héi@‘&%@bﬂ%kﬁa&éﬂaé%p@a ST ications
modéietanstoondaryciftuitBp4ttilatdiftenadrant the ovgedampesh is sufficient to
C”ﬁ“ﬁ%}%q%p% lﬂfc%gﬁﬁﬁpgﬁgl){y&yﬂgr{% ilb%qgj)%%]lpi(f‘ Qt t ?Q(?n;ﬁ‘mnu

before, the energy stored for delivery of a remainder o m llance

sugjf%f‘?é‘fiﬁ? B IS AR NG B dissiatee! it kelemrnesdens dosird. A
mode|siafcE iGisal SAENd$S may apply oty loepksidn :fMOBKI@&IVMEhnH&%lg.,nals of
0’%%%'% Y’g Q%Jre];s'lr.s tl?(p %? a(ﬁ'udr q cilt%nxgteﬁotg e ﬂla swn m?ﬁrﬁ;&&c&ﬁllh the

electrodes. Speci ical & omitted. Terminals
of theFhisaer %‘d%frésp%fﬁ%f 't’d*'t@e‘i“’ihm’élé%t@t}g htneandeirdabieine compince

Wlﬂ’guth)?ﬂﬁ(@ﬁblﬁ)dﬁﬂlﬁ)éfr@iﬁBtp'éﬂ&@&mr%(ﬂér(il@%ﬁ%ﬁt@h&%ﬂ@@%cl}?ﬁp!mncc
plemented accordln osta V. rlous a} é)ect of the rese t invention,
ed”

LoEA R Ay SR R A apler FRrolOR T8 RS GRS et
unit control of Iﬁl@I@hmﬁgdmfdhmgéefun:dmmT@Zlusianedumma@n T84 adpling
dI@%@;&%Wﬂ@ﬂ%?&@tARL%QJMr&% feaclion L06,R! @élm%%rﬂwés'&x %mgg&u or

pairs of conductors (911, 912 (not shown), 916) that are part of interface
LTS 8%‘%%’8{%“&%lswawahféé%&ffafgb’ugéerd'abo\v&*fmrm@ gge formation
stbre Ifymctionupldgisnimyyl éme ated wvith 36three: &apamtam@a,@atm\ Wn%c than
a ﬁ!&fﬁm%ﬂ'&%ﬂféPanﬁ%‘{QH?é%mﬂn%eo'm@%g}? 9%8”1 5‘9&‘%%

and W3 have respective nominal voltage speci atIOI’]S
2(56@%ﬁéfwuth%%mfaﬁfgﬂwgmﬁ %ﬂﬁdﬁp}@d@“ tbﬁ;fb?alws%wﬁr%ﬁaiﬁgglwband
Wa-cWipidingsiWhand W2 iseriem pravide ghasge pulses having

amplitude(s) uF Lo abo Wt 3000 volts E/sakt charge capacitanc
about 3000 volts W?ﬁ lanc na éa r‘)su'e"rlé} éggjc may uh%u un dwmped,

critically damped, or ov etdqmpcd eluclrmal waveform characteristics. FIGs. 8A and 8B
show a simplified electrical model of the store and discharge functions (800, 801) coupled by
a deployment unit to a target for a remote stun function, Components of FIGs. 8A and 8B are
electrically petfect as is typical for circuits for modeling electrical phenomena. In FIG. $A, a
primary circuit 802 includes a capacitance CA of a store function coupled via a switch SWA
to the primary ol'a step-up transformer mode! TD having a primary winding resistance RP,
Capacitance CA stores an energy at a voltage VA according to the expression 0.5¥*CA*VAZ

A secondary circuit 804 included the secondary of the transformer TD having a secondary
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101.00181 provide charge pukes having amplitude(s) down to about
-3000 volts peak to charge capacitance CS down to about -3000 volts,
Winding W2 provides charge pulses having amplitude(s) up to about 1000
volts peak to charge capacitance C4 up to about 1000 volts. The voltage
of tdFdtttances C4. C.5, and C6 nay be sampled and fed back to
processing 5circuits 130. The effectiveness of charging may be

det%m'&% AQEQ@%S%D%QHQH&SO}?YQ d'% 8{ ﬁlc’%ﬂilg Br%‘{ﬂ»P i r%g)n(gjll}lgcrt]zng the

% ery 322 may be calculated by processing CIrCUI S

& &Lﬁérﬁlwé@&&g‘ﬂﬁ%fﬂd& g g e s s afeora %TEMHM§ edasa
progriammca Btimuluspubipregram ;alcompliangesignabgrreups ®Ba Terminals 11
compliangg signa ¢ 'S‘E‘FQ%IBYL’I‘@%Q‘?C%{J‘QW ESERINE IR By rest near orin

possibility of a brown-out condition, Further, a policy ma

In)iNEEEY I A Gseiatdt fretelertedifarEess @exmécwératemawé a human
providechwhendtbepperateipeeference is: Retbaingsfallewednt for amphrudes,
Ial%pﬁh{g ntrol II‘CUIt d|n tov |ous  asp cts of the pres vention

may prO\(I?IC\i\éi\llﬁ’l jicia %'fér:egffl?F 1r%éss ?‘(7@(5 FoF Bach or abEra c@r rlcirg"ggsg’éﬁsdm be
reSpEBR 0 a dig e [atier ebraolsibna €728) $b¢\ea@$1’ilamd@hﬂﬁd¢ gap G. Note

exampler i&@%@mmk sivcuit 10091 ph F G der LG inelides @cqlﬂll@f& and dissipated

fe%?&%&‘&gy WP rall 1002 ofgI p|O%CII’C |tsiAthrou
Any conven |ona ‘al 5@ ARSI Loa' i WEHa Téﬁfhéﬁm prising

dakz (81g. d'cb‘ﬁhﬁnnﬁmg?céftndg&sﬂiusmuchtasqﬁdmlacome@umss)spark gaps
including AGOMRAAINILE r-[RTAINEE SRl Qrid Window Retwesn Ji mxlrtc'::t)modcl

angﬁnv rterl 04 (as shown), oramlcrocontroller com rising AID, D/A

andfo? comparatot Uﬁét%'ﬁ?d)( LI TS Lireli %‘fB%{ﬁ’é@%&%‘?&ﬁ%lﬁ/"”d“‘% of
Iow‘*mftaget (eods) havintp papeako/Oltage @amplituge aflessdpar aboutrdiOO the

volts, predsrably-less shagabaut SQ(Q,M&CSMsﬁ.ﬂ%a%?%&'%% yQls) pulse

of current sufficient to activate a conventlona Rﬁ/rotec nic ?S‘rlmer
(mfOaEIRaraS & bR iR RS g FFRAI OS] S i reEorei g circuit 804
aboweli Frodessimng mr:c:duts;ﬂ:él&hwel mdaneﬂdenmamtrmb@a aacbtmim@;rdéqed in

thrqugh EMG P}&R%%?%'U%S'E?g;'ég ou ch]}*totﬁ D & resistange. comg danu, signal is

primer, for example, to distin |sh whether & particUlar primer is re
whatKer ¢ bs‘%béﬁtdé*ﬁélfbﬁ%"?dér*ftlfyba#uﬁ@t?éhal capability of a cartridge

(e.g., an electmallﬁw@@xansucmammm ANiIGAIQE (hden d@mlmﬂgxm% the
cart nd [gj]lscussed her r&q@:n anot?ﬁ plementation gcco

dmied 0!10 <f1u nee and ¢ Baign laﬁmta\éigs ? L&Hg ﬁf§{>'&§ﬂ“5’

various aspects of the prese
offﬂhevplrﬁﬁemebvesvbmh [émnmbdd imdid2tof mmou@ﬁszoﬁos;@mamptemma!s

RifRimERMmay ll;;@ o] mg@glgtqg‘e“@pgﬁgqm&[havmg electrical properties
that serve as an jndicator (11 2) as discussed above. Electrical properties

may be determ! Bﬁém{jtlmﬁﬁ%‘@ PRI SHEGHEHEY C SHF dURRE TS ccording
wavedormsisparys ob rivgntienahdebeoton (i) aiiamiplitude | phasedan FiGs. 9

fr?%@@ﬁé“%ﬁ%p‘ﬂa‘%ﬁm SIQF%UWB?c Fﬁj Ei'af)t‘?)ctf?dgsé‘gu Ig,%tﬁmghun 702, store
function 704, and discharge function 706. Discharge function 706 provides a plurality 910 of
pairs of conductors (911, 912 (not shown), 916) that are part of interface 107 to one or more
deployment units 104 discussed above. In FIG. 9, store function 704 is implemented with
three capacitances, each having a different plate-to-plate voltage. In one implementation,
windings W1, W2, and W3 have respective nominal voltage specifications of 2000, 1000,
and 2000 volts with winding W3 in an opposite polarity as to windings W1 and W2,
Windings W1 and W2 in series provide charge pulses having amplitude(s) up to about 3000

volts peak to charge capacitance C6 up to about 3000 volts. Windings W2 and W3 in series
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101,00183 with the cartridge or magazine in which the ZpiumER
impedance is located. A memory 320, 326 may include a table
cross-referencing an electrical characteristic with a suitable description of
the cartridge. A stimulus control circuit according to various aspects of the
pregém’ﬁtventlon 5may provide relatively high voltage compliance signals
as directed by processing circuits 130. For example, stimulus control

cirtt ilid 0fefetalsl KespEaRIie & RIUAIM Ofsimyles 99@@&'&}“@%0

on ach of ter inal electr es. Stlmulusc ntrol circuit 11
inc?alg?{éﬂs ":Ecﬁu‘ﬁ%{%‘}’ ! @o?lsst?%{tql‘é?g Scw%ﬂ gé”%é(‘?l’f"s%bﬁéﬁm{f?)ﬁ%]ﬁé fagine
terﬁﬂhh‘t@%bt@dtmbmé foP @ ldtabok toremete stundfurnciidnp Esdfout 1000 volts.

stimudateqiscuit; b +d06has asien meQUPs'i{ﬂg@zp{mlq{&I%J'A\Dt@’proccssmg

103‘1}&61 hﬁ\élngla E)‘rlmar Wlndlnlg and a pair of secondary windings. Each
primary winding s s CaHsE it Hﬁ’mﬁg‘ﬁ‘éﬁﬁ%‘?@@ﬁ@lfﬁ@“@ﬁ@@mu”“ 130. A

opbratingds brewitcht Fhei gateOreactt BORy iscdnivendayba ihecssing circuits

respectivesHmui U6 I ! lif PV rt]‘!lt imulus
oy consé’nng‘ff I o) At Ot NG

’i%lt‘bro‘iﬂaﬁ?\ﬁ’%f\t}“ﬁ&&%é’éaﬁaawiéwc’uwwﬁuﬁ&tﬁa&lw ¢ made to
sesdndaify wikdifijaafthétiansfermmencoupladiiiom poesidepaiay SQW 6€ oflowed

sterad,gnerdy, ﬁ@rﬂm %ﬂ@ﬁ'@p%‘tﬁ GRilQ8 %hacr%}?;g%?tg Igad)i frontlc‘:twgeg ern the

side to a terminal or electrode. Consequen hen, for instance,
stﬁﬁh‘iﬂgréﬁﬁ%‘iﬁf“éi’g‘ﬁét?téqﬁlﬂ@L?)SCEONTROL) is asserted, SCR QI 106

conducts to allevizanthikdsen e af &i&iﬁ%gn@@f%c{@ Qspé@ﬁ@ﬂ%t $ent invention

digcharge;frouah primar s resylt or the init
Oc?g@harbé ﬁugﬁ&o aé’éL%L{Fse (eOr o %{A\%rt?’t 6y's is) 98 a’\t/’ap Rl 2 digital

acruss th@t@ﬂrﬂm%@rﬂev@emé@mn foor ioizini Biriehanytwirigpiin 000 of FIG.

serieisanithstheiteaminals: or @l&ﬁtf@QﬁSpMﬁ [QDiZatioR, CRRACIANAGR G N,
and 06 pass a{ghschar e cur nt tlgg the ionized air and through the

CONY ntmna ?)Cl}é%%w BEY &GS é‘&dfgr’)é%“éﬂc launch data

target. Note that'the 'Same et
st givelis sighdidekired e gs, i9ditiantiod BL6). iGtnseguentlyarator (c.g.,

praviding sinulus.to.sevaral.alaeets is aseQnRisDErbY @SSEtng &

stimulus cc[)fggol signal for each target In turn, Com (pllance signal groups or

nucrocont F 6&’%%‘%%’8[ rﬁe&} ézamp'xrator W}%’ﬁ&ther stimulus

stimulus's
control circuit, Gobakdihy tirudripusidspaetsiotihp presapt na\g,enuom,g a peak

sexmrataﬁtﬁ:athm@@'&M&lﬁFétﬁ%%%?%%t% ongluetn ueﬂﬁﬂo‘ﬁs,, such as

stimulus S|gna s simultaneousl Y. For exa e, sl US con I‘O circuit

1288 PRI D PSS bR %%ﬂ@émﬁtﬂuﬁ%ﬁw@gml ISEEAIC primer
discusseti-abovestacsi Mulianaonsly:Provide.aas discussed above. Processing

circuits 130 have independent control of each primer A through N. Processing cireuits 130
may monitor the resistance of each primer, for example, to distinguish whether a particular
primer is ready, whether it is spent, and/or to identify a functional capability of a cartridge
(e.g.. an electrical characteristic may be an indicator (112) describing the cartridge as
discussed herein).

In another implementation according to various aspects of the present
implementation, detecting characteristics of the primer serves both launch and indicator
functions. For example, Rppiner may be an impedance (Zppiner) having electrical properties
that serve as an indicator (112) as discussed above. Electrical properties may be determined
using impulse, pulse, frequency, or frequency sweep waveforms. Any conventional detector

(143) for amplitude, phase, or frequency may be used to determine indicia to be associated
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electrically independent stimulus signal to each of N pairs of terminals or
electrodes. lonization is accomplished simultaneously for all pairs of
terminals or electrodes from a single source of stored energy (e.g.,
capacitance 04) in series with all primary windings. Each secondary circuit
incltic®s3an independent energy store for supporting current through 37
101.00183 each target after ionization. As shown, the secondary circuits

of | rs 01202
I(ﬁﬂ%f@@l‘rﬁfdﬁ@ &%Q%tgtﬁngtﬁgfﬂ‘%ﬁ E Ua‘e‘ anu. is (())rcsatzﬁz%éncmé)rv 320,

secondary circuits of transformer TO! 2 inc capacit

01274™K BBt SHIRGIOS ChtTBRiBRenit catia digresr Uaiows aa pet of
thelpreipent binvendiafygaperation of terminals and electrodes (910) may

be independent, (g,g.,,@s N circuit 11 r simultaneous (e s in circyit
1200). For exam ie %ﬁ?m? hps?‘c%rﬁtlrto ](L:%rc?ut“igfobqI ?‘Elzépc% Td bed {gSgNt nvention
p|ureth@i%3trzfrhuaﬁm§r ) 6 taginsomarbasire bits 1 804  tisrduidghy PBBRseagivircuits

responswem@respeﬁmvsecetrmutu&ﬁonwolostgrtal SGAHHAUEh SEANi(RSe
%?lijm t%dcg'n ove wrt‘rltsrgtzer nce to FIGf.I Ié Each's |mul te CII‘CUIt mcludes

a transformer having & primars 16 Windig KAd & § C(% RAtFary WiRdifig qaprol cireuit

eabHJ%f'tér*ﬁﬁhér>brfféléctrl@éef(tweté@e@ndarresashewnﬁ)rtEaehxeemondaryxm als or

cirauitinciides p&aRasIanse for eant rawnga@hqrrmmmrmh foe tﬂr@set% 2 step-

after |on| ation. former ma pport one pair of terminals or
il %w‘r?‘?h@)g%%ii“i%“éﬂ & P RAILS SErRPOr
Clmutt%“aacébl@lm’glt@‘\Y&FIOUStEEp@E}IS@Mh& dibipregenteiniEmtign | &6, Q1126

transianmers Mayi RUPAAH & rRlralily o pairg Q£$%m| Rl ?e?gng R%tgﬂg\?%t LBntrol
aflrst ﬁﬁé ple, tr nsformer T1) 1402 of FIG. 14 may be substltute for any

traHER AP SRR Lvh Hﬂffé‘rt‘\étf‘rﬁ’diﬁte‘(& FGbsaordsting of @31 Qg 81602 to
suppurctireeigaitss 6ftéaninaladR Bledtrades fgistitay parctmwanﬁtim ut&t@tr

cirguifadr A0SIOMEN TRAA22 MRS SReen ng\%)r%élg nding stgf 402 1o a %oug:e of stored

on onc side to a fII’St storage capamtance or providing a curr

thFBEI§H the-tor et aress %ﬁfiét@ﬁ”&ﬁd’%ﬂﬁ%"@tﬂ’é@éﬂ@él‘éﬁ aOfrrétrtermmal
orcilaeitod€otsansformetdo A ttwcth ehingludes seaendanswindigLus

Wa4Q4 gapped.to the, ra% mrn rele trode of the frrst a|r9
and cou ?e thogé""i’ﬁt}‘é‘ tes§r(?1{|i|’ or ele nctur%de r[é\r”tér‘folr‘ﬁcte?uﬁ)cf Li‘rlfﬁ‘é‘r&" (e,

|ntrr;reré§t§e&fﬁdary<r«)mm@rvvgme coupledtodnouithaemminag e initial

elestiode of the sergnd, pRirO12 06 souBled-ie AfifthiteriRal Qe terminals or
?gtrodeé }'ﬁmsformer TQ1402 still further mclud&s secondary winding

(Sgcﬁavmgtcé’ firAPSEE LB 168 LT EsAnihd i"é‘?éb%%f@’éf‘fﬁ@‘s After
thipeli praie'9 t@an thess PedntbC secantssherageucapabitanbatieioniEb)ifand

pr@Vé@!{’rgI@ cereenkthiraughntng, %r&?BF‘SE\%EéﬂB!%%IR%JQL%@ ?&“A% mmuhte

shown in FI? 14 may be extended to support moré than three pairs of
tetHfitATEs? é‘téét?éé%& AY é“é’é‘tfo(’rt@e%&?ﬁﬁ%‘eﬁ‘éhét&r‘rh*ér%‘l‘sm rseveral
FI&eds 1m”aydﬁeplebﬂtliyteﬁi*mmﬁ()ﬁhwl[ﬁrﬁafﬁfm§§§,|€tﬂ dNeparticpdan trn.

Stt{@y}@tg]gy% an E s 40,1204 L3, torgl%% port tt)\ivcl)] irs of terminals or

electrodes for tha icular stimulate circui ns ormer 1502
includes secorﬁ'dé??‘{)\?“rﬂiﬁ’glwwwlddtfﬁtédi%ﬁfé'm‘é sidertorafipst stofalgepresent

capaciiancev@q seQQ)ff@hﬁ)imWdm@&ﬂﬁr@@ﬁmﬂH%hcmﬁJ@tr get ﬁcﬂt%{nt stimulus

opl%%p)o‘\rlln%md on the theer\s;‘r]de to A fir first termr al or.e g@é ,ﬂ? |

Transformer t‘&fﬁﬂé furthar oL 4 SHGRt o%‘r%t’ s Efinlddesponds to
one stimulus control signal, SCA as discussed above, to simultaneously provide an
electrically independent stimulus signal to each of N pairs of terminals or electrodes.
lonization is accomplished simultaneously for all pairs of terminals or electrodes from a
single source of stored energy (e.g., capacitance C4) in series with all primary windings,

Each secondary circuit includes an independent energy store for supporting current through
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101.00183 or electrode of the first pair 91 1 to a third terminal or
electrode. Transformer | D1502 further includes secondary winding
W1504 coupled to a fourth terminal or electrode oldie second pair 916 and
coupled to a second storage capacitance (e.g., C5) for providing a current
thrﬁﬁﬁﬁ'fi‘le large( after ionization, The technique shmth. in FIG. 15 may
be extended to 5support more than two pairs of terminals or electrodes.

In aamtitaagesymumﬁmet{?h@wmtn afﬁfQQGE’éH@aP? m&myﬁﬁ%gﬁxﬁ #191202 include
present inv soyrces of energy are available in rimary

circuit ESF ?3%8%]5 éél?r%:‘atu'[ %g BFRIE Y S TR GES REFHE férng%?o‘?‘m“k
an@i!@m@&@k@rigedi ol a2dommon voltage (e.g., about 2000 volts). The

primary circuit fygharipgiudes spark Qﬁ%t%@@%%%%ﬁ%se\%?&m of the present

IDhavmg about 2000 volt break down vo tage When the capacitors are

chiP GG YeERARGEA! ap BAe RS FRIES AR VBt Lerdesnt (Whan in circuit
chatgédbeyohahtheslirenk dowicvoliage) OfQMMﬁ@%tﬁe[mm&Stﬂﬂ cireuit 1300 of
equﬁog?ﬁgé‘&@{%@xcﬁw ltfbfp(* LA F\J?QHP&% QDJ,}? grgﬁ»l g p?ﬁggcach

stored in capacitors C1614 and C1615. Immediately on conductiond

01685 o gEcaLro sy :EB’G?Pu§é§f*hﬁ%f§dﬁ%ﬂéﬁu‘eﬁaﬂw&ah§e§m abmc with

conduetiencfigap 01602, Gnukk epadusiioraf.gap 0602 Hermingisly

el t nt through the et front char

o A I Qé‘é‘t%ﬁé‘i?cﬁl‘i"iébé“gg‘“ )

thAPEHATRATS Sraleersdes 9B ditnshirmeen (angineffeetiviéragelinkt @raet after

tatgebatasubsequent launch or use of terminals or electrodes 911 will be

unaffected bec}gyl se. Oh%[ %lfiorg%he) cugrent}ll‘or Itermgnz?fs or electrodes ]911

rovided by a paif of capacitors (G 16187 ET e 14) Hitfeteff Foaiy s shown in

(f Kted trdm vrblkitore o161 G1rer8yortetminatsioreiectrotdos9i6s of the

A BRI (Rii0B, We‘rgroﬁwmfyFrmlsfﬁﬁm t%lﬁ)lméyoh@ﬂmnl&”a?@f&%deq
for o ation or.control b ﬁ)ﬁ |vely8v<f;1é voltage (e.g., spark gaps 01602
r

gﬁzi:vanrn}fib(ri%«) or wgr \%Iof ’@d‘l‘f&g‘% W‘P%&l’ﬁéd for any transformer of
mfmtemémémﬁ@lséﬂmwnduﬁtbl(svwmhés aeld’ opepatedt foycsignats S@Aals or
SRR FRIGS h RrRUSD drh MY Re desiiadfok P‘i’ﬁtt%‘? R%HQQQ §¥cond ary

goals, a circuit 1700 of FIG. 17 may he used as a switch in place of any

smtef’f'b% this Lhreotrledier aas sldeHare st Mosise e BIifeEe A0 providing a
capaciothGigiORdsachargeditaianoftage e o 1IRNiuolts) greatanthanthe:ode.
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%r volta gaﬁ%nal the gate firing voltage VF (e.g., about 10 volts or

SRS ih AURsp ft%}}gbi*fdé’ erbAl B PEEL Wis CHAGEN D g i FIC.
Ioéﬂ rRebistorsaRd 7l 2ignat RbZIdaredives tiapged mhargertwiwaemhe
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leakage current of the VET. Any practlca combination of the

StIOEHREENE Rlethods isay B i siretedtita devidefsr lléé‘amww (wo

fupgtiosisenitinalybremeatedstun: crpabiias: Fonexamipleia devies et the 502
Shigle e aving negremoie stup fynctions. Tuay include all functions
dlscusse with reference to launch device’ 13 With tHE tSifg iR g Pac ance (e-g.,
ornfsdiamse THeccbrifigutabionateporting fafrotion 24i2remd authelvibortidl to a first
fungtion ktdimaybeomiigs irom deplaymentunit.contral k4, It}@:ond terminal
indicator 112, memory 114, and propellant 116 functions 10 may he

omitted from cartridge 105. Interface 107 inay be simplified, keeping only
signals for terminals of contactor 118. Operator interface 200 or 250 nay

be implemented without launch state 208. And, launch control functions

may be omitted from deployment unit I/O 332. An apparatus, according to
various aspects of the present invention, produces 15contractions in

skeletal muscles of a target to impede locomotion by the target. The
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apparatus is used with a provided deployment unit that deploys an
electrode away from the apparatus. The electrode conducts a current
through the target. The apparatus includes a stimulus signal generator
that determines the current; and a detector that detects from the
deplbiEnt unit indicia describing the deployment unit. 20Another
apparatus, according to various aspects of the present invention,

IOr%@lu&%ﬁo‘a@%ﬁfﬁ@tm%%rsﬁq'ﬁi@'tﬂl‘dﬁ@iﬁﬁu‘?f&@J&%JO 'WQ%q(?rmer TD1502 further

Iocon;lo ionb %he target. The apparatus is used with a provided
deployhidtcan f"théf'bﬂé'&o%% &rde ?%féaa(waﬁ)*ﬁ%m%ﬁboaeﬁafa@wfﬂhéccond
elgetrddé oohauptsiaccustentthreughcthectaiget.c thecappanatusdnghcdesa
termglh @\rfptq\l‘fgg ”Qzép%"i\‘?z?uf% p'i?@‘t‘&é I %e S%lgx%{ llcr:t ?fg‘ t?‘iw%{)nbtp g&gr &‘ {o

without conducting 25a current through the target; conductlng means for

coh‘ﬂ%’fﬁ@ofhéhE‘PJH‘&m‘rﬁségri‘e@‘fﬁ%lP@ﬁ’%h‘é%@ﬁn|nal and through the
target; initiatingmeahs tominitiatingseplayment of thealectiede;Ard Al prc'%cm

opg‘@{g(a!pg%(fqu The operator !nterfatﬁ facilitates, prior.to de loyment o
the electrode, repbeofg{éolq operation of 5Hy%ﬁé'}6r%Iom’n%f"th”w déiRg™e i
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fa@ﬂiﬁ&t&ﬁﬁ(&f&ﬂl’s@l eployment,ofi the 30alectioda.J eperiadaperesion of RDY cach
means, each

or bath ing m s and the |n|t|at|n
o o e LB WS IRt ot dsbsogrec.
of %Wé‘@ib’)&lb%ﬁéHk‘»uhﬁ*ﬁ‘}AﬁéMrda@pm‘atuﬁwa@mrghﬁ Gevovdricusabplests voltage

of §ng-presant invaniion: BrodYeeseeRHaLHRRS. b akelelalMURLIESH A Elarset from
tar(%et to im ! @Fde Iocomot Qn r[;?/ the ta et The 40 [01,00183 apparatus is

used with a provided 8 ep dy "ﬁ’ldtfﬂl af'dBj5EYs! ér‘f‘b‘r@&ﬂ‘éﬁl‘@%\%é’y} g0, the
theBpparetus £Th éﬁéPemp@decmhdu@t&t& currentthdougin thicetargesoThon
apRAtRLLSREUGes 3linMHs.aigPaLasNetasr %@q(&‘l&é%ut& IQ%‘ﬁjiJMH%ugh the

signal generator determines the current. The stimulus signal generator
mc‘flﬁfé%%m PRSI SEEAFARERER CTRIE airdGit Ble |ﬁ§‘?}|@%}‘lfﬂ§/ﬁ$§ﬁf B ¢hig 1600 is
eldotrodewithiout dearedsingamnenergy Gtoraddiy dhe: a@ﬁlfqustogagaz subsequent
d8MIEeh or use oFANRIRRL APRAAIYS:AGFUIING | m\f WOHR S0 e }oﬁ i current

present |nvent|on produces contractions in s e]eta musc ES O a targe

imipEtE BEbROtETIBYe e taigub s Apparitaseperisus fthoa2ofoNiddlifferent
deployment il tapideploys @ plunality of seisinhil Oelectiedesaway from

the apparatus. Each h&t of g{g tro%%d ?JHLQS é%liu?%“g ofr S‘rﬁg’c 3/?]?8’ e for

electrodes, Each seto &ctrodes conducts
th%&@ﬁ%l@l&qlﬁh%@léﬁd% dplﬁa‘raiﬂuselfmmgl b@“@aé}g@ﬂéwr@geéoa of FIG.

cineyiband aidischarge siage. Eh%xﬁaﬁﬁgxf%@ﬁag&ﬂqu1&&%&%9&&1tmeg (g,
prgwde first mggggt& aﬁi@}ggnd current, and a third current. The first
a

ren e S Braeige ERICYoalE hshdrinaues berssssdoner cattand

5 |5rph@mmledcﬁt9aax5$ecdﬁd%@ék woltageyrhagmitude: gréatemthiat: theafiystvitch of

magnitdae; dhestirdeurent 50 5%!9&%%&%[@ RERINONAYR MRGRIIER,
greater also than the first magnitude. The seco
voltage (c.g., 1000 volts) greater than the break down voltage of gap G1712 but less than the

combined break down voltages of gaps G1712 (e.g., 1000 volts) and G17 14 {e.g., 300 volts).
Spark gap G1712 will conduct when semiconductor FET Q1704 is activated to pull voltage
VN of the node between the gaps to near zero volts. As current {lows into that node, voltage
VN rapidly rises sufficient to cause conduction of gap G1714, The energy of capacitor
C1702 is then primarily discharged through the series circuit of gaps G1712, G1714, and any
series load (not shown) such as a transformer winding. In effect, a relatively lower voltage

signal, the gate firing voltage VF (e.g., about 10 volts or less) controls when capacitor C1702
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and third voltage magnitudes are of opposite polarity. The discharge stage
provides each respective stimulus current. The discharge stage comprises
a respective transformer for each set of electrodes. Each transformer has
a respective primary winding for a primary circuit 20 responsive to the first
curlef?'Bach transformer has a respective secondary winding for a
secondary circuit that supplies the respective stimulus current for each

electinde LG Selh AR QNGIRPPREIVEREFANIRTY ICWE CRATHSES tae‘?wecn

se¢ nd current. At least one other respective secondary cwcd} condue
the' Rl U PAYHIS RV RAG S BetwRk Ay vanpsmém&ff ‘éfédﬂ‘oﬁ&%ﬁ‘o‘ the
thelédt responsive to the first current is sufficient to ionize air for

25completing %c;rbeaﬁlm%mf%% Lh%'fg'etéé.}g; YeelRs. Al tMPm?%m.> be

between the particular electrodes, responsive 1o t second current
5 the TRIANEURERE FFSIREIEY TR stidiS Kasraiibav stgprse s erasibienittar

a voltage: |essthanfthe foluth yeltagig no rs,mm%r‘lQﬁhﬁm@-ﬂﬁ@rﬁ«tl}&m lude all
aceQrding: ttﬂs‘g’?@@?&'ﬁ ﬁf © RS PJ tthﬁkplc%sf e 'anp o

contractions in skeletal muscies to impede focomotion. el% O“mIémi“““g“ The
usé%f‘ﬁﬁthaé%ff}?@viH%é}‘dépﬂbyﬁ?efwﬂdmlmhatmwlbysfaﬁpliﬁ‘iallt%dffnsetsn@ﬂ from

elettpgesawaydsonsitheanpaiatusdEach shefeledrades MelBdes1d functions

10 Py of respeciive clectrofes, Each sop f electrodes conclucts

respective stimulus curre hroughLi it efedmphiiedyisspatggnly signals
mc‘ﬁ?fdé@‘a‘@ﬁ risedasignal @eﬂeframr nanrﬁnIe Pleter tts theagepl oyphemtrumityathout
detegiar staupamanqally araraiad cRRtRlss ARd G’e%%H&“%J@&EEm&hj&m /0
&g{é@l generator provides the 101 00183 stimulus current, The interface

the deployment unit includes a respective signal for launching each set
of electrodes afd apwerissicecodipling théostimpbus sighapgeneratentiod produces

15 lauached aet RLIRIBEH AES:d b, QGE%PIQWSJ&CF§L5}Q&?§§:1CH AERP
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effective dlstance for each set of electrodes of the deployment urg a \ﬁm
thit BPARE TR RS T i B REFI PR\ ey R LYEinitptalsp B’pér‘&ﬂéﬁ‘b?‘iﬁé‘mlsf rom the
contrelaThel bontraliedcseledis vaset .o alestinnes todepioy ipREOCOLJARGE:s

W'Uﬂxﬂﬂ%@&%‘l @Erﬁ@ﬁﬁ?ﬁﬂpgeﬁgﬁ l Q:q:xgpr%n ee;[x? % ;1cc?ICI f?]csl%!: S Pxom the

signal of the interface is asserted |n response tot e con ro
dePelgmstt Btithe sirgiass g drdsdeones wiaccordance with operation

alike third conmbﬂhe.;qmér@laf;&@mwk‘é mﬂ&I&W&Lﬁsﬂgnﬁl]ﬁﬁnﬁ(ﬂm&ﬁ%n

pr yg l;\g% Ius Si at least oned t of 10elec odes in
ac%gr ancénw Smélr%%%?fg‘ huscfguﬁ amr fof impede | locoRmlignay the target. The

acHOYIiY t%‘\?%hbllb aﬁﬂéﬁsctxfemeypmssntl |ﬁweﬁdeS|stp@t:Mdedxw &om the

am@@a&twg thas a@da@@@ogemr@@m@& Qlﬁ&%ﬁ%k%%@'eﬁﬁ ﬁp@ﬁaﬁt Riudes a
tpede Hocor?otlon b ?8tar %%[ The apparatus is used with

depi'(’)}y'f%éht unit'that‘aepiaye %f@c‘fpo‘a‘é’%i\ﬁlév ff’o\*li"fhg“aﬁﬁﬁd‘tdéO*Frf@"d“"“"g

elestrode bongdihicts ar@unemddmm@heme targ@tdidmegﬁmﬁhad inebuidehibugh
arlMcQE@ﬁﬁmﬁa)ﬁtt‘ﬂFm%! R RERANQ ngqnggp Jasing t'dt,}: (fémcnt of ti

g/ment performéd by thé ap parat ). receiving SS sig nal
mali: Mg a%%m@?f’igiﬁrfﬁiﬁi E’bﬁqnﬁtm}ﬁfm@‘ rawge&éﬂ@twélabﬁaﬁa@w dardoyment of

(e} xtratasmlitl,ngp\ttas,a wireless dink ponidentification efdhe Apparatlis:iNihe
as&(?\ﬁ ;., me'grI In? %I%pocl:*} 0? 1§|1Wr(?a9£ mﬁhgre ﬂI{,lyl’ltCS afler deployment of the
electrode, repeated operation of any one or both of the conducting means and the initiating
means, each operation of the initiating means being with a respective further electrode of the
deployment unit.
Another apparatus, according to various aspects of the present invention,

produces contractions in skeletal muscles of a target to impede locomotion by the target. The
40



Another method, according to various aspects of the present invention, is

20performed by an apparatus that produces contractions in skeletal

muscles of a target to impede locomotion by the target. The apparatus is

used with a deployment unit that deploys an electrode away from the

apparetiss. The electrode conducts a current through the target. The

method includes in any order: (a) storing in a memory of the apparatus the
tim e ent perfar the appar nd (b.) transmitting via

e S 0 S Sealos RCGER B om0
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co }ractlo in. skeletal muscl S of a target to impede locomotion

target. The Apparatis is (St Wit énpci’g\‘ﬁé'eﬂ’ﬁ‘éb@r‘ﬁeénir%ﬁrﬂﬁ}é'tg"&'”s

> deftolpy iaﬁie@é&mtﬂefmdayﬁm therapparaiuscEheteletirote congycts e

15

20

30

cupemnt.through the target. The apparatus includes a bus; 30a plurality of

ports, and a contro|ler. Each port couples a module to the bus. The
controller is col SR EERREB s s BSHATOnRIRES RABRCERH M BEsa iy vention,
deberthine @desoriptionsioledchumbdwle: target to impnathen appasatise target. The

ackoy! ding to 1\@5‘ QU ¢ Q?Pﬁﬁﬁﬁcpécﬂhgxlﬂ(&ﬁ‘?ﬂ I[N? nct*é dogip WSS 1 r(])%su tshof

CO tractions in ske etal muscles of a target to im omoti
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unitdhatideplayss @notldcirodes awaydromdpe-apparaiiss Jie:eleGtodeskeletl

co I t. The a us in Iu es a stlmul
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S|gnal generator that determines the cuirre d'a"Contrd
thé' SHATNS Lilrargam &t atorits bufdfwéra»‘%tmmm%@nahbfaadfrrshwmnnm The

actiardanee w.thaadéepleyme@;wof &h@g@'ﬁﬁyﬂﬂx@@nﬂx@&%ﬁﬁq“@m is provided at a

stimul i f a secon e to he trode alder deploym
Ar?[g]‘t%}éf §p%a%a‘% s, a ’(':lcl)trl(? é%?)u{;e{rllfghs PSR p?rP Wt ﬁVéﬂﬂdh

priduiiskss #ritvist tiersvirl sienaninds cles afastatgetito fimpedgitude. The second

Ioezmmnﬁl@molwgﬁ\m@m&tesﬂﬂ@@%9&@?@&%&%%‘3%’{%@@5@@(?@% provides each
deg mentum that deP CM |g((ﬁ%zelectrode away from the
a cur

aratus.
TR BIaNr e LA AU HROOGREBE T BB forcah
m@mde@t?alm@noﬁyglatm@mphohe arpuiput peviee vénd e coninalienthatcuit

Drﬁ‘!ﬁféﬁ?&ﬂéh}% WP ARYIEE A RIQERRLIS AN, QRESR QreLIne. app G Z\;i/for a

and reé%rds in the memory indicia or an answer to the prompt receive
nE TRIERBPASH PHG TErGITig WBEEHSTOMEIEEAEes Bremsirelyeirode of the sl
embidiments pfthe:presentlGvieatiomwhich smaydae ehange kol one other

m%@Hé@RW&U&QR&@ B WQJ&?&M h RS u?r]:,xtxklef{){om%l voltage between any two
particular electrades of the set responsive to the first eurrent is sufficient to ionize air for
completing a series circuit through the skeletal muscles. A fifth voltage between the
particular electrodes, responsive to the second current and the third current, provides the
stimulus current through the series circuit at a voltage less than the fourth voltage.

Another apparatus, according to various aspects of the present invention,

produces contractions in skeletal muscles to impede locomotion. The apparatus is used with
a provided deployment unit that deploys a plurality of sets of electrodes away from the
apparatus. Each set of electrodes includes a plurality of respective electrodes. Fach set of
electrades conducts a respective stimulus current through skeletal muscles. The apparatus
includes a stimulus signal generator, an interface to the deployment unit, a detector, four

manually operated controls, and a controller. The stimulus signal generator provides the
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invention as defined in the claims. While for the sake of clarity
oldescription, several specific embodiments of the invention have been
described, the scope of the invention is intended to be measured by the
claims as set forth below. MCSUP CLAIMS 1. A launch device that
imped@ssiocomotion by a target, the launch device comprising: a
detector that detects indicia from a provided deployment unit, wherein the

de al 3 AN glegtrode to provide a current through the.
o o AV RrLAGEmbth hay o

pe RN Fafctd R (SieHe s Aeh Hevie v ardortin eémyits shenihdiomat@ (o a
Thenlacirechdeviae:obalainmtl: fierther eaaprising A HisRlay¥ Nt FESRRIS @ance for

i i i ircuit i rdance with the
pr‘%ﬁ%ﬁ"é@?&’#‘ hccetr%[ eslnF 1eb et‘)l‘ll(g" nr%?%rsst! 1((%'{]%“( :é%lﬁ%:l qgr%b(i%xﬂf éu&’e no eftect

indicia. 3. The launch devic claim 1 'wherei :
quitlity ofigssisn af frhErtagpetolelice oftclbinsdewhereim thiénditiato deploy in

compsigenddangeRfeifeclive. distances o a;mﬁul%{&@a@%\@ﬁ%ot\q@ﬂ[&gd signal of
whgreigctrtae indicia idF{}}i,f,}{qa manugacturer. 6. The launch device of claim

1 wherein the Tanction COMPYSadEhSTHYE HEiHER OF R & seteqtpeset of
lautesty esvicersfoctainns Mitherein thedlhetioni compliseseconsetdng hattenye

POWGI I sThel |§é~ﬁ@ﬁuﬂad%v;iﬁ;§vchl@i R Q;rgwl the delesierR [)%lylg(? Set of
}Eloglment unit to be stored by the deployment unit. 9.

information to the deploy u t _
Th%“?gh(’ﬁ@ ’33‘\7?35&% EI%IA PHASIBR theMoberiih comprises an
identity of the ldunchadevicerdit 1iTheitasagh devick:gf elaimSavh@raiperformed

the iormANeR eampHRRS. AN (ARGl Ateel flelaun p&r‘ﬁé’e‘?}’éﬁﬁgg; "

The launch device of claim 8 wherein the information comprises a
of tHEHUIRRIGitsech ol PerensEHsdsAcs Brclam T WHerdinedeploys an
detectoridetevtsthetindigiahysddatecting af-lgComnagnesic Sigagh the target. The
method includes in any order: (a) storing in a memory of the apparatus the time of a
deployment performed by the apparatus; (b) receiving a wircless signal indicating a reader is
within communicating range of the apparatus; and (c) transmitting via a wireless link an
identification of the apparatus in association with indicia of the time of the deployment,
Another method, according to various aspects of the present invention, is
performed by an apparatus that produces contractions in skeletal muscles of a target to
impede locomotion by the target. The apparatus is used with a deployment unit that deploys
an electrode away from the apparatus. The electrode conducts a current through the target.
The method includes in any order: (a) storing in a memory of the apparatus the time of a
deployment performed by the apparatus; and (b) transmitting via an optical signal an
identification of the apparatus in association with indicia of the time of the deployment.
Another apparatus, according to various aspects of the present invention,
produces contractions in skeletal muscles of a target (o impede locomotion by the target. The
apparatus is used with a provided deployment unit that deploys an ¢lectrode away from the
apparatus. The electrode conducts a current through the target, The apparatus includes a bus;
a plurality of ports, and a controller. Each port couples a module to the bus. The controller is
coupled to the bus to communicate with each module to determine a description of each
module,
Another apparatus, according to various aspects of the present invention,

produces contractions in skeletal muscles of a target to impede locomotion by the target. The
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13. The launch device of claim 12 wherein the detector detects the indicia
by detecting a position of the electromagnetic signal relative to a portion of
the launch device. 14. The launch device of claim 1 wherein the detector
detects the indicia by detecting a current. 15. The launch device of claim
1 WHéP&Hh the detector detects the indicia by detecting a voltage. 16. The
launch device of claim 1 wherein the detector detects the indicia by

detﬁ%mgsasmﬁqulmlc&rbrgw MWQ%QQWQQ@JC% NN W&?&%Q amﬁ from the

detector fur |ses a source that provides a signal; and

detBtSH et E&% &815%3}3&&%&?[}%&5%&8&%%@% .rﬁb?é@gé@‘aﬁ mé‘des a
sighaluby Sfﬁlﬁgplmymemdumtu d8icT He tauach devicenabtlaimaldivheseid: stimulus

the; Q@J%M iqgtgcﬁ%@: &OQQKQQ QQ@gxﬁngttbﬁr%%§$%t% a%om&u %e% ﬂh c, )(Fc%f'}xlerlt

that provides the indicia in accordance with the coded signal.
|aﬁh§)h Heved ardianbicanaretin s fiédh‘c%f AesheRdrinpér @smmgé@ after

conrbiyrand. the processing circuit performs the function in further

accordance with t & COnt 20.. T unch device of claim 19 wherein
the control pro{\/rlhdgs ar gﬁlgle‘%r?éﬁ’t@%ﬂ € a a‘Hcﬁ'ﬁ?aé:!v?ée%f tﬁalr'fw“f@m"
wRERFFiHa EBREISpro e aridenafy éﬂacuébrwmﬁﬂqétmmméme tap!. The

A methad pesarmedagy ailauneiisierice thatinpgaes LQ%JB&QEIQ@ AR rom the
ta&% a&']? ’P‘% Pglroqmgm%llr@s a currenﬁﬁtt,!)rt]l ht d{(l(t:I'a fror{]i}? de brsgglg udes a

unit that de yS ane ectrode'to rowdea rren Arou
impede. Xo&‘:bﬁﬁﬁﬁ&‘ﬁ%yﬂh@‘tﬁﬁ@éﬁ 1an d"pbfff@rnnmgndifun@nquméltaumn device

devieip &Qﬁodsg@a@@ Svigh: thdndlisiand 230 ARemethed af ¢laim 22 Mrih&ter o
cqr@prmﬁjg dis Ia ég presen tatlon in accordance with the indicia. 24.

V] cro
The §6F claim ™2 Where F 7the indicia comprise a quantity of uses.
The foregoing description discusses preferred embodiments of the present

invention which may be changed or modified without departing from the scope of the present
invention as defined in the claims. While for the sake of clarity of description, several
specific embodiments of the invention have been described, the scope of the invention is

intended to be measured by the claims as set forth below.,
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25. The method of claim 22 wherein the indicia comprise a range of

effective distances. 26. The method of claim 22 wherein the indicia MCSLLP

identify a manufacturer. 27. The method of claim 22 wherein the function A

comprises denying activation of a launch. 28. The method of claim 22

wherein the function comprises conserving battery power. flArt:-"1P 29.

The method of claim 22 further comprising providing information to the

deployment unit to be stored by the depleyrgent unit. 30. The method of

claim 29 wherein the information comprises an identity of the launch

device. 31. The method of claim 29 wherein the information comprises an

identity of a user of the launch device 32. The method of claim 29

whe ewigform iotn comprises a Itoc ion of theiﬁa F gha/ice 33. The,

methooa Sim 22 WheTein detecing om%ﬁ§%§%ie iy @ evice comprising:

electromeynetictsigeals Blfiiﬂhiememhmd\maaimiaﬁwheueln detaemimge deployment

0 r eti naI tive t

s B S A TR oy e
targete¥tthg comprises detecting a current. 36. The method of claim 22

whergipodeiasting campiisesroietieatingcayolage 13 hhe method Qf: G1A0 with the

22 wherein detecting comprises detecting a modulation.
indicia.
2. The launch device of claim 1 further comprising a display that presents a presentation

determined by the processing circuit in accordance with the indicia.

3. The launch device of claim 1 wherein the indicia comprise a quantity of uses.

4, The launch device of claim 1 wherein the indicia comprise a range of effective distances.
5. The launch device of claim 1 wherein the indicia identify a manufacturer.

6. The launch device of claim 1 wherein the function comprises denying activation of a
launch.

7. The launch device of claim 1 wherein the function comprises conserving battery power.
8. The launch device of claim 1 wherein the detector provides information to the

deployment unit to be stored by the deployment unit.

9. The launch device of claim 8 wherein the information comprises an identity of the launch
device.
10.  The launch device of claim 8 wherein the information comprises an identity of a user of

the launch device.

11.  The launch device of claim 8 wherein the information comprises a location of the launch
device.

12. The launch device of claim 1 wherein the detector detects the indicia by detecting an
electromagnetic signal.

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

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

current.
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38. The method of claim 22 wherein detecting further comprises detecting
the indicia in response to sourcing a signal to the deployment unit. 39. Thﬁrm,l_P
method of claim 22 wherein detecting comprises: decoding a coded R
signal; and providing the indicia in accordance with a result of decoding.
40. The method of claim 22 wherein performing the function is
accomplished in further accordance with a control of the launch device.
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42. The method of claim 40 wherein the control provides an identity of a
volifgsr of the launch device.

16.  The launch device of claim 1 wherein the detector detects the indicia by detecting a
modulation.
17. The launch device of claim 1 wherein:

the detector further comprises a source that provides a signal; and

the detector detects the indicia by detecting a modulation impressed on the signal by the
deployment unit.
18.  The launch device of claim 1 wherein:

the detector detects a coded signal; and

the detector comprises a decoder that provides the indicia in accordance with the coded
signal.
19.  The launch device of claim 1 wherein:

the launch device further comprises a control; and

the processing circuit performs the function in further accordance with the control.
20.  The launch device of claim 19 wherein the control provides a range priority.
21.  The launch device of claim 19 wherein the control provides an identity of a user of the
launch device.
22. A method performed by a launch device that impedes locomotion by a target, the method
comprising:

detecting indicia from a deployment unit that deploys an electrode to provide a current
through the target to impede locomotion by the target; and

performing a function of the launch device in accordance with the indicia.

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

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

25.  The method of claim 22 wherein the indicia comprise a range of effective distances.

26.  The method of claim 22 wherein the indicia identify a manufacturer.

27.  The method of claim 22 wherein the function comprises denying activation of a launch.

28.  The method of claim 22 wherein the function comprises conserving battery power.
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79, The method of claim 22 further comprising providing information to the deployment unit

to be stored by the deployment unit.

30.  The method of claim 29 wherein the information comprises an identity of the launch
device.
31, The method of claim 29 wherein the information comprises an identity of a user of the

launch device.

32 The method of claim 29 wherein the information comprises a location of the launch
device.
33, The method of claim 22 wherein detecting comprises detecting an electromagnetic signal.

34.  The method of claim 22 wherein detecting comprises detecting a position of the
electromagnetic signal relative to a portion of the launch device.
35.  The method of claim 22 wherein detecting comprises detecting a current.
36.  The method of claim 22 wherein detecting comprises detecting a voltage.
37.  The method of claim 22 wherein detecting comprises detecting a modulation.
38 The method of claim 22 wherein detecting further comprises detecting the indicia in
response to sourcing a signal to the deployment unit.
39.  The method of claim 22 wherein detecting comprises:
decoding a coded signal; and
providing the indicia in accordance with a result of decoding.
40.  The method of claim 22 wherein performing the function is accomplished in further
accordance with a control of the launch device.
41.  The method of claim 40 wherein the control provides a range priority.
42 The method of claim 40 wherein the control provides an identity of a user of the launch

device.
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