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WARRANTY CONTROL SYSTEM AND WARRANTY EXTENSION
SYSTEM FIELD OF THE INVENTION The present invention relates to
devices for disabling an animal or human 5target; and to methods for
ﬁg%vidin%an electric current through electrodes and the tar%et in a circuit

REANTY SO WERQSYS LM ANDMARE MY EXTENSHAN SYSTEM

original stun gun was invented in the 1960's by Jack Cover. Such prior art

stun guns incapacitated a target by delivering a sequence of high voltage

pulses into the skin of thé&@&@ﬁ%ﬁiﬁ&ﬁﬁm flow through the

target interfaegsovith ihediaigetsld0neltemuscranSYBIRIR ah QWS NOWBEman

systems cause a stun effect. Hi h@r ower systems cause inyoluntary )
g A BRSPS B LSS B L UB A S s GUtAfe toreet in
circhanreieg amadeanivrecasigricdeditstadesigndigst electrodes fixed to the

gun. In operation the user establishes direct con pf th eﬂlée rodes to )

the target. %88(%%1%%35%?9%8[%2}%%8\576(%% lrrém&@ %é)r&g?' §§ g‘rl%’ﬁfn ych prior art
stupgine frdartscibBashadaryén by delvarnielecteodentad fyihihatlyl thiinehldse $rao the skin

arbed. point.. The darts either engage, the clothing worn by the target gr
ot B U AR S R R e
neuEbvsBtrosssenbotivetthe elecysdes andeesskirefitthelidaghet pecatisatems

cau erﬁ%\%h?&g%y%@s%%@%?%%% o gctt%hremictiacagegﬁrf IO&Q iri] rasthehrbys]asPun guns, have
penetratingthe target's skin. A’conventional stun &un may be
becimpideniarited dastorsling fosthdesignchionelk2oblos Kislagratieafulil Gnbpkration the
0 ' Swit L.con S a bajtery 102 to.a
o U SO I LIS PRI s on
rempgeéiy got frelavndlyngaaipnir StdstguBmicisstiecbidgiggeslsuitste SRtcapsedly

o ‘ R h
e BEERI 24 SO g A e
targghztskicolip lva e asrir g sk apaciionceos teathex 5 608 yaleponessephlyf the

elec_%%&%’é %ﬂh"tﬁg@ﬂﬁr M” ﬁf‘_eﬂ&lﬂg%t‘@é_@g?e%?{é) 5P Wﬁ%(f We%@t?&dgg(ggﬁgét ttlﬂ% target's

ionization voltage of air, a relatively high voltage appears across t

clothing erperiiuin gortrairechnéraos. skiansformer 108 steps up this voltage

to about 5@,000.xqlts AF'A%5 MR HIRAHAHSS ﬂ@@&%&%@%ﬁg%oaéﬁé'funcﬁonal
air gaps GAPA and GAPB atthe target, modeled as a load havirng an

blogkhaarmeaATCa helbivian sHgH YoleigEng sakasyvitehfddcrnnsats 2 baery 102 to
a miS IR HQUIARGE: 399T6aRAMIR 1P JaP Iy SEREasaROUEERLIRNo fire

through spark gap GAP1 decreases, causmg '
configuration. Subsequent closure of trigger switch S2 causes microprocessor 124 to activate

high voltage power supply 104. High voltage power supply 104 outputs a pulsed voltage of
about 2,000 volts that is coupled to charge a capacitor 106 to the 2,000 volt power supply
output voltage. When the voltage across spark gap GAP1 exceeds the ionization voltage of
air, a relatively high voltage appears across the primary winding of transformer 108.
Transformer 108 steps up this voltage to about 50,000 volts across the electrodes E1 and E2,
ionizing the air in air gaps GAP, and GAPjy at the target, modeled as a load having an
impedance Z1. A relatively high voltage is thereby applied to load Z1. As the output voltage
of capacitor 106 rapidly decreases, current flow through spark gap GAP1 decreases, causing
air in the spark gap to deionize and to resume an open circuit impedance. This "reopening”

of spark gap GAP1 defines the end of each output pulse applied to electrodes E1 and E2. A
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air in the spark gap to dcionize and to resume an open circuit impedance.
This "reopening" of spark gap GAP | defines the end of each output pulse
applied to electrodes El and E2. A typical stun gun of the type illustrated
in FIG. 1 produces from five to twenty pulses per second. Taser
International of Scottsdale, Arizona, has for several years manufactured
stun guns of the type illustrated in FIG. | and designated as the Taser(r)
Model M18 and 5 Model M26 stun guns. High power stun guns such as

%hggsgl tﬁﬁically?lirr‘}gor orate an energy storage capacitor 106 having a
KAC AR GV s B Bl e 1f FTESUSHE TRy HHR to twenty|pidses per
skesirdible to disable targets that may be wearing clothing such as a leather

or cloth jacket G lothing. ' taplish a gap.of about 0.6 cm (0,25
inch) to SF%H 2.5.cm (%%%ﬁ&%ﬁ%gr%%%%{?&%%%%ﬁ% AN Tt tured

Xip i BrstiBtsdin 5160 and destenainm isribe Lasce® MapebMbisnd
T;ﬁn@ﬁ\&@mml Highpewt sutifigiemn s@cﬁmh SEiSRe h!ﬂ@rig Y g&{%%%ﬂargy
r e ns, such as an ) stun
E:]urailg,é %%%3&%@%‘%%%@% fl cj;v%()alﬁl: foss 55% %’pagc?élﬂoaif?a‘?l‘%‘ﬁfﬁ Ylin
output electfbieliaRlecdadiatiemertiibaymapeorekaietibhingstes 40 leather
oigittith pokétaCléthing fueaais fa{;“%ﬁmg%wﬁg%%“mhﬁfﬁ]mﬁg &%&% 25
| in an erect. balanced posture. As a result, the 15targe
B R e e 51 Db 00 e BP0
Wi Bilbisrrerrpis e tiiriEpmdsnmootbutetectrodis it arddE? andoular
thenterat iomizesand Wi ghsdiaw
Egm%g%@dgl%%%oias I%Iffinﬁégé%%a e p%s\%m%ga VE\%#? gh fg(l,llgﬁattii{?e$§ %%vé L BULS,
impedance load 21 instead %%fﬂ%%[‘hﬁﬁﬁﬁ?ﬁ‘gw?ﬁ%aw gagpEodesanay
AU BURCET IO eiskelsmldroples t 2Qidignifitant)yFavwenyoliagede el stn
fuaroaxas Rt i e 1R 0e hansti t t e
f%%%%lgﬁisotg ?%%325 d%gn%%%%% ches), th%%%%%?%%%?a%eg g%@%éé&rﬁ%’ the

sttin gun might drop from 5,000 volts to about 5,000 volts.
Conventioné@@ﬂﬂ@iﬂ:@@xﬁlbiﬁbhi@wmmmﬂe@m herausg bHRRCEBEput
Qe i RGP 211 40: A0lA ARUGMPHEIR RN AL ISR A
%?Eglca}h%rlce ac %agsqaxery igh, near infinite impedance %\lr‘gag. AfEr 25

a low'impedance Circti TG SALLPIFITRIEh R Srektivdaonrimpsdepsp lond Z1
geipad of thehishdetn et fictaeos gansytie loactkim pegancaagoreRgas o a
Spwakdneldna obadRISARNES Hansrally %gla&) ohms onless,

t (R)ical h%?tﬁan ﬁu?t:(lef%?ma @rese%?gf%%ﬁ%ge an%gg(%?aé)bg@%}ﬁ%@%%r 2.6 to
SRR AR B AL By B BR e et R6 e g
BEbLEIARR0 aboHiSIANlivnizatioboaicsD8s ooles OUBAPERNGRY Mifllbuns exhibit this

whi Q@ﬁgg&}@' 8aR3RLIE R08h It, such stun guns have heen
Ig%gi%gne to. jJ?oduce an oﬁutput froﬁ%ﬁ?@go%g&?oma%n(%? é’(?,%%ﬁl %ﬁf‘é’
RAAFTBI ﬁ%ﬁ??ﬁéeaa‘ﬁaﬁﬂﬁéa%a%ﬂwéaééé@%@vémmemmhma
sl igundeorinvet tofoperaterindhtsalne RatRddeliya gAY EeRk Mroet, the
GRS LAY %ﬁ&d&/&%ecreases toward the target’s impedance, generally about
1,000 ohms or less. A typical human subject may present a load impedance of about 200
ohms,

Conventional stun guns have by necessity been designed to have the capability
of causing ionization across one or more very high impedance air gaps at the target. Asa
result, such stun guns have been designed to produce an output from about 50,000 to about
60,000 volts. After ionization, the gap impedance is reduced to a very low level, yet the stun
gun continues to operate in the same mode, delivering current or charge into a now very low
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impedance target. Consequently, the conventional high power, high
voltage stun gun 100 discussed above operates relatively inefficiently,
yielding a relatively low electro-muscular effect with relatively high battery
power consumption. The M26 stun gun delivers about 26 watts of output
power as measured at the 5 capacitor 106. Due to inefficiencies of the
high voltage power supply, the battery provides about 35 watts at a pulse
rate of 15 pulses per second. Due to the requirement to generate a high

m&ageemgéw%ﬁrequé% srert@haétﬁlbﬂm HR, 1
reIatlve heav bat ery p ackl naddltlon the

ARG BoRE BRGSO P SO porianE b Capagecla
MwwdgiMMMmeMdelm parts on the primary side of
transformeri:f?@m@%mrg%r@aawet@ Jﬁt@tiy@%@mu{r@t}é&e@%gﬁas%t%%%%the

(2,000 valts) and parts on the secondary side of transfonner 108 must

BResiie Winapiinaiisieseies rt the biehvalipse PovrageriBotboksteaovides
ahiith 86 el igespalsel muetti 06l puddehpep sesardt |Duentlma,réhﬁu@ﬁﬁn0fo generate a
ARG 30g.0BRIRINg clealanis diss V? geV' '“ % ge;'g%enaqd

Wlde?fread usé of these 15 weapons for la cemen

TELALYE Ly SeAvA FIsRNAG Bo R RE IR R F BN addmons,&n M@‘éﬁ‘@h@lﬂmaﬁﬁhg
gheviainaadiol g domporieats mgpaqtscn&thespﬁmrﬁﬁﬁﬂﬁoﬂ@a 1io¥, dispielings
@1%% J it @angﬁ,%%nﬁj 18?8{[ r%doeserg e 8115 h}{l & dct%gent and

second spaced’apart contact points on the target. and a high voltage

%M@ﬁ%@%ﬁ@%ﬁa&m&w&ﬁé@ﬁ%ﬁweﬁmm@w mesn pgterate
mmﬁ&m&b@m&mﬁm&mm&@@wn@@te a positive voltage
potential at egati voIta otentlal at the other
electrode. A%r?ﬁeht%&%g%f‘g? iSablir I’?éﬁ a arg&lt %chordg']g 0 va‘%‘?au%%% ects of
FREYrEYERE 253 RRSIBE cleetaaisHlinlingidryineswill firsttistoviddspreedgpe of these
wewies: dofi sk sigaldachadargabialioate an air gap at the target; and
providing from a second stored energy device a second signal to the

target to continue a current through the gap and through the target.

A device for disabling astafgeio, K)ASpects of the present

invention, lnmee&@xﬁwarmbterg%@&tw%J&Riﬁtﬂélﬁh%@fs‘s‘ﬂe%ﬁ%ﬂmﬁﬁ%k%ﬁt
aJérl to%l oralhto %%the(ararget od'e%%irs% alr‘gﬁoft thg target and a_circuit
or providing Trom & second stored enargy Gt Esoh?ﬁﬂﬂﬁtltgrfh%“
W%@R@W@WP@WWME@@&@ and through the target.
Puipetinds SssReringpo %@Q%aﬁﬁ@%ﬁt&l@]ﬂh% RIBAGR BvIERHB 4R first and
ya

moni orrng hatteg capa Clt%/ ora device o erate battery, includes:
sr%con tSAmE { poinits on e target fo generate a p sttlve voltage potential at one electrode
anda negatlve voltage potential at the other electrode.

O e NN

A method for disabling a target, according to various aspects of the present
invention, includes: providing from a first stored energy device a first signal to the target to
ionize an air gap at the target; and providing from a second stored energy device a second
signal to the target to continue a current through the gap and through the target.

A device for disabling a target, according to various aspects of the present
invention, includes a circuit for providing from a first stored energy device a first signal to
the target to ionize an air gap at the target; and a circuit for providing from a second stored

energy device a second signal to the target to continue a current through the gap and through
the target.
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operating mode of a plurality of modes of the device; measuring a time
that the device operates in each respective operating mode of the
plurality; storing inclicia of the original 5 battery capacity and Mdicia of a
rate of battery capacity consumption associated with each operating mode
of the plurality; and computing a battery capacity consumed based on
data received from the operating mode monitoring means, from the
operating time monitoring means and from the memory. A
warranty info{pafQ ing to variaus aspects of the present
10invention 9%or a dg’%?ﬁ%ﬁﬁ%%%%%ﬁe?o‘}%Qt%é‘@ﬁﬁé‘%ﬁa}éfs’ U IPation
BB RERBRTHATY PRcHY 15F abftins apstaidine Yekteno nandestymanitbangiouit
tperptingidiody pOusitidinp pefRsiRg df?w@eﬂﬁ?;- ﬂ%&u@%@ﬁ@%{a{%ﬁlﬁ(rﬁg
rator replaceable part of the device, a replacement
e B S e ot maighponeime

batiol iy arddndiriemhasuin v battarpsaratirovisingtivarssotiated with each
iptonmationita Ao pResse: AlAsepien coumted %L@ﬁywaﬁéﬂ&tydiﬂ%&d&?am

fé:t@e“- ndicia of a duration of a warranty, storing a start time for the
Warllr‘;a?%t%]?rgn Providit nbocg\?v]élro B BB PAtRG frRmdhe RRsating Hretmemitasye
%ﬁ%ﬁ%ﬁﬁ@l@ﬁéhsmﬁ@mg as an operator replaceable part of the device a
replacementiasiilesthatnerionsalaringok e nlinia, A0storing ol e
start time, an IfOViditIlg ower??ﬁs reby fac%‘%tjng an eit&gg waarr%{ﬁfjl?ye/r.lt

B S BIESE RARHK G toring indigiaed 4 durghomefrsusratme
predbRe irotraio stawilibe e Soribaduvithandference to the drawing wherein

; i ) i i block .
HkRHTHR BFSIBROLR NKLrG S RABRIS: ﬁfé%%@?é%e' ?s%%%%%gf Ei(:: rpvided

gia ram f a sfun qun of the prior art; IS a furictior
qIAG PR AFP SRSE SRR RS LS s ek ¢ e aecmrsh sys e nbiasing peerteoded
rrpr@sent invention; FIG. 3 is a graph illustrating a generalized

output voltageaRIEbRE S IEAHIAINN FAL OLLIG 12 SAEIG A 15 8.
. . > : t

raph illustrating a generalized output vo#tageO waveform gf{'t%ne i roviding

.p%‘ﬁ%%tﬁ g0 3-processor of a device covered by the warranty includes: storing

indicia of a duration of a warranty; storing a start time for the warranty; and providing power

for operating the device. The method may further include providing as an operator

replaceable part of the device a replacement module that performs storing of the indicia,
storing of the start time, and providing power, thereby facilitating an extended warranty.

DESCRIPTION OF THE DRAWINGS

Systems and methods of the present invention will be described with reference

to the drawing wherein like numbers denote like elements, and:

FIG. 1 is a functional block diagram of a stun gun of the prior art;
FIG. 2 is a functional block diagram of an electronic disabling device

according to various aspects of the present invention;

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

FIG. 4 is a graph illustrating a generalized output voltage waveform of the
circuit portion 203 of FIG. 2;
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FIG. 5 illustrates a high impedance air gap which may exist between one

of the electronic disabling device output electrodes El and a spaced apart

location E3 on a target; FIG. 6 illustrates the air gap of FIG. 5 after

ionization; 5FIG.. 7 is a graph illustrating the impedance of air a GAPA

of Fics. S5 & UG e B AT SR S S1C ARSI gAne of
the ¥ietiggeiyatsuisitimeetacshegayitecabiGE Pakd(. spdsed gpapndcehuiotiaticon a

versus time for the device of FIG. 2; FIG. 10 is a graph of time
QreEl the sequence of two output pulses of FIG. 9; 10FIG. Il is a functional

block diagrath 6fiknathes dlectiionip disdllingadeyicaiastoncing to various

aspects o resent inv FIG, 12 is a functi blo
diagram of yet ahso?‘r%aq? ﬁ:[:ro?ﬁ%m %Ilmé’ %iea\rlll%eeoa@é% (&%Oano 1gs. > and 6

duriagpeatspofithis pfédeist haehtion; FIGs 13-18 are timing

di trating th 151204 1
(2, and 1818 CHLIBIE AR TR e e Hlg E
table indicBtingPtinaffeghivé mipﬁ@daxms)h@;&ﬁ)t thedl@AR O Rtime
ntevals of 108 4318 o i 15, 20 SR H0CoRa NG ARAT GG, o

an alternative’ impie ation o CII‘CUI'[ por jons 2 n
20FIG. 215§ $thembticithagrainadfGeganllef aRteoktRIGoLR; dsahlpe idevice

acc&cﬁglg H‘@Fﬂ?o‘&ka%r sOSPéB‘é’ Fe3thR ?éﬁ{? OfFIG. 12; FIGs. 23A

orm a sthematic d agram of another portion of circuitry of the
device of FIG. 12:s a functional block diagram of yet another electronic disabling

device according to various aspects of the present invention;

FIGs. 13-18 are timing diagrams illustrating the voltages across capacitors
1204 (C1), 1210 (C2), and 1218 (C3) of FIG. 12 during times TO-T3;

FIG. 19 is a table indicating the effective impedance of GAP1 and GAP2
during time intervals of FIGs, 13-18;

FIG. 20 is a functional block diagram of an alternative implementation of
circuit portions 201 and 203 of FIG. 2;

FIG. 21 is a schematic diagram of controller 1214 of FIG. 12;

FIG. 22 is a schematic diagram of power supply 1201 of FIG. 12,

FIGs. 23A and 23B form a schematic diagram of another portion of circuitry
of the device of FIG. 12;

FIG. 24 is a schematic diagram of an alternative circuit for the circuit of FIG.
23B; and

FIG. 25 is a battery power consumption table.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

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

5
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FIG. 24 is a schematic diagram of an alternative circuit for the circuit of
FIG. 2523B; and FIG. 25 is a battery power consumption table.
DESCRIPTION OF THE PREFERRED EMBODIMENTS An electronic
disabling device, according to various aspects of the present 30invention,
temporarily disables an animal or person (e.g., the target) and may to
some extent immobilize and/or incapacitate the target while an electric
current from the device is passing through the target. For example, the
@I SIr dniccalisapling: e SRST20MOEF 1G] 2106t deis B RENBHSIPRY 13R%nlEs)
rgy.storage capacitars 204 and 210, and swijtches S{5 .
P Rl e S R
Rasplisb et srdch perapRief may Regucddp dsiptraan o oswacktoanticnssid herein. The
SIREREY WSy bRV NBIRAEAT P S Al sARAG s R AR IR P B SHESand/or
Oc%%‘ﬁg[ig,o“ﬂtgﬂ@’ Ié)e u&ed.%&)rl]:g\p ment a,ggnacifor as discussed herein,
ST DS KB fplerventder i %{n& SHOSHS AR CAMFTIed S(ETiteh S1 to
spRies apdtinhey S tridsronip el it Sinsayd spcondpisistodsy BT aphBiRo FR4-ddes
aejaetively GaRRGiRAEYSWtEltaRNMIRYE @%QBM 208018 are atso

ccocl)luglf&_tguf rst and second electrodes El and E2. Electrodes may be fixed

SPRR DGR e E TSRS RS SISR (Fskl Fis80) e glseErdsiE204 and 210 are
also coupledtizgsnghéd conarywitelc simtiectora ginc tribgee) wantydis siéetiattrolier

$12 that controlsHHS GG §&18suft %@aﬁé@?%g &Hg¥H iﬁ'@_ger) controls

switch contrgller 10 214 that controls the timing and closure of switches Si
206 and 52275 ouput V%‘F?@%Yﬁﬁuﬁmfﬁaﬂ@mg%cﬁ%émwé’wmmof
i lovile/ s iaﬁ:opepaﬁj:gsimﬁntﬁﬁwae@@ﬂmmm@rms oo tifaeiveltaess 201
Rroxige 3 rGui folek . | _operation,po
o S e A A 0 SOl
S PG AR VA TG TRGPRA 131 EiRch b shaolka g slases

shESEE oS dupie captpiec 2ptioitaliREnalupliagesn eiin lanhRS VG Gash
éﬁﬂ%?y\ﬁ?éﬂ %?@gé%MIEMQ i’%@e during period Ti to T2. In the

hypothetical_situation illustrated in FIG. 5, a high impedance air gap exists

between eleRtBaRyRIErirIbTRtioB AtREpetn EXG-and kikhimppianteaiisep
dxitw/bewelectadel £ and aggaionenrt3eiRain d Skincepiasta evides,a

AR ORS) Eﬂlrt%?gr&)contact point E4. Skin contact provides a low (e.g. near zero)
impedance. Contact points E3 and E4 are spaced apart on the target as discussed above. The
resistor and Zoap symbols represent the internal target resistance, typically less than 1,000
ohms, and may be about 200 ohms for a typical human target.

Application of the Virey voltage across the E1 to E3 gap GAP,, jonizes the air
in the gap to form an arc. Consequently, the impedance of GAP, drops from a near infinite
amount to a near zero amount as in FIG. 7, producing the circuit configuration as in FIG. 6.
After this low impedance ionized path from E1 to E3 has been established by the short
duration application of the Vigy output signal, switch controller 214 opens switch S1 and
closes switch S2 to couple capacitor 210 to electrodes E1 and E2 as illustrated during period
T2 to T3 of FIG. 4. Capacitor 210 continues the jonization and maintains the arc across
GAP, for a significant additional time interval. This continuing, lower voltage discharge of
the capacitor 210 during the interval T2 to T3 transfers a substantial amount of electrical
charge through the target to disable the target. The continuing discharge of capacitor 210
through the target will eventually exhaust the charge stored in capacitor 210 and will

6
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20 impedance. Contact points E3 and E4 are spaced apart on the target
as discussed above. The resistor and ZUDAD symbols represent the
internal target resistance, typically less than 1,000 ohms, and may be
about 200 ohms for a typical human target. Application of the VffiGn
voltage across the El to E3 gap GAPA ionizes the air in the gap to form an
arc. Consequently, the impedance of GAPA drops from a near infinite 25
amount to a near zero amount as in FIG. 7, producing the circuit
canfieiyationr as RGIG Rahfisutbision inpRdanssiapizag nabfrom Ll to
3 has b erbﬁtab@#ed gﬁhe short dégation_a lication of the VHIG .
OBHSTESIGnAT SwvirdH eS8 S SpERLRIIOETESr Sisl inpedangiiita epsing
¢esetigp lef capridifom2i®tehdhecmede SFEG s duiE) akultustrikecbttbging ross

R65RAE %191 di3:ghFHa. 4. Capacitor 210 continues the ionization and
maintains the arc across 30 GAPA for a significant additional time interval.

This continuffHfbE0BI ARt 2]E HSChaPREBIREIa Siasr sPitdn HuikRg the
prtdeicainii@daocticd trbséensishsulstiodtaivdttiosh ok eledttealinbbpatod of time.

through the tprget {g.dispbiadhe et sﬁpamw@&gg AR096.90 o factory
capacitor 210 throggh the target will eventually exhaust the éﬁarge store

et patsR s tion seisitts it thedung Seapmsiilige Raafold i
froltay eradetyvhishripaitationdsieintohe e & TOre U4 fitA R A& ARAvill

] -iqQi iah.i nce state causin ssation of
L e T e I e
el s ERRipReats DY TSRS Sep AR RSV tehes, S aust 6 iarhmeren
tondicise dwliigfhSTHow Tpreseiasminadusintoht MRvendiPEN ISR sired TO

itch 82 redetermin erjQd.of ti During interval T3 to T4,

%?ﬁ%ﬁ%@g‘ﬁ%e |sc§ﬁg%q%§ 'mAg%f%?rtli%]’ actory p ?3%@?’ p‘)’ﬂl}%ger’ée &Y o
e gesc apasiatad4 Ak & 16 ity armREsRPbf e voltagel 10, this factory
preset pU'%{ﬁ%ﬁ@ﬂH@ﬁté@ﬁﬂaI&ﬁgﬂﬂ%jr&gl?@/@&ﬂdi&Q;ﬂ&J fhithg 1'1!‘%%\@1 Alne
t repetitions as in times T4 10. T8 .correspon respectively to times
e SR SR e e TR B ckspocnene
fasarbarrbavgiten authyrdnelues ithird sanpeitor bhiditioh dedeglthBigi woltTgk power

sipayinteyaland disabies theorewer BRRRAIR rdesied L Pdaldiire
intervall%-u ttime T4, th

been completed. e poyer supply will be
FRBREtOE | cotnenladi sac St s ahsre Rt 46 AP UBER R
gionagtramh digdaldrnate implementation, the duration of the interval T2
to T3 may begittenseskdny @sdmidecalecironisdieabing devicrd09:0f of

Ie . %%AQCI%%%C%Q%@O SentsS ﬁ%e %gbed abagve and further includes third
capacitor 1118 ahd diodé® Dt ﬁ% VSIf’g&g%S{W QiBiratiesal pigediagtan
ebipatitdrsin davdran2Pd.tighinopaga helvet/fitpih2 62 porvitite tamnattpdts of equal
SAPACHRNaAJ ARISIEGNRRBIRIR AT, INERERIN T EHFUIRRLOT AARRE A5
corresponding in fqmction to first and third capacitors discussed above), and current 12 to
capacitor 1210 (corresponding in function to the second capacitor discussed above). The first
voltage output of high voltage power supply 1202 is also connected to GAP1, a 2,000 volt
spark gap; and to the primary winding of output transformer 1208 having a one to twenty-five
primary to secondary winding step up ratio. The second terminal of capacitor 1210 is
connected to ground while the second terminal of capacitor 1218 is returned to ground
through resistor R1.  The second voltage output of high voltage power supply 1202 is also

comnected to GAP2, a 3,000 volt spark gap.
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20 ground through diode DI. Another electronic disabling device
1200 of FIG. 12 is an implementation of the functions of device 1100
discussed above with reference to the functional block diagram of FIG. 11.
In device 1200, high voltage power supply 1202 provides two outputs of
equal output voltage capability. Each output supplies a current: li to
capacitors 1204 and 1218 25(corresponding in functior, to first and third
capacitors discussed above), and current 12 to capacitor 1210
]gcorreslpondkp@rkg&p?cﬁj@;l%%mmd&g&acmr@@@ﬁ%@wfﬁd d
irst voltage putput of high vo ower y 1202 is also connected to
S(SCA(\’B\éfy ﬁ?ﬁ%ﬁp\% ffasnﬁégﬁiﬁlé?%?\hc? & %aefél(r;i)%asﬁepvﬁ%ﬁ‘ﬂ& of output
transfonner Io&Bipmi4AE, slesecof svBmywiinh Biimablesoopetion afjigh voltage
poneineppiepop datifladReseconméarninal el caRE WAt At cdhfiguration.

connected to groupd while the second terminal of capacitor 1218 is .
O Rl by AP R ST S 0 e St
veliezg @qenamslypiZN21 20 fespcaksorsoven supely (3@ Atdates 8yRBNIivdpark

HfdPsing capacito@ﬁ&%?ﬁ%@_m&ﬁg@IQ%&%?R{%%EWOM gegiespith
the Brlm%r% and secondary v_\ﬂndln s of transformer 1208 having a 1 to 25

HRHP PAHE RS R OB: ARy b or e e eratiee
wirhig Hinre aghs pdWiGs sUinphyigddB.and places device 1200 in a
standby/reagy,{Q ORSAIE-EPHIGH RN ARI03Y6R R 599k igﬁgﬁ}ﬁ%zls (C3)

microprocessor 1224 to assert an activate signal to voltage

cause
DRSS RFT 265295 R g Rheut 2 000 estisdp P eBss 2o Rriarss fearprbigh atipee
Poeleasgiply dafhclpnk $2B8/0CHR] 121 6 APiremaie obélowithhelrandinig: impedance.

sapagiter &gmtagfm%f@dggamg 6?%&&1'&%\/%?%&%%‘@,%8 9&%%%¥%Etmg of

described with reference to the voltage versus time graphs o

fir8hghatse MsBUARY tREesrefvarkEaR O it paaroralh boferasy apposy GAP1
e canmhead @G}xemavgmf@rmh a AefsolagRanp I\mabmpt&@akﬁavalﬁ% T in
set . Nighyolta raupply 1202, Spar S .

e e R e B e
Vet SresfpmstdrOt | Branerstisnioamiomaey 196 vba itaaraewss
ehidngdef BIARIIEAthexdasaalidons altn g, 00 Gpak Sapdeh Riran arcmil

) d.the impedance of GAR1 will dr a
e A o P R s

ikl Tolaap e e hvarm BGiRdrsErrtrg sl iNpbLRIPTTE Y RIskiRe Wisrlidngrof
trelngtos A PZ@8G By operation of transformer 1208, the voltage across
electrodes E ecreases rapidly ta abayt -50,000 volts as shown in
FIG. 16. Theb\}gg ?ﬁ?ﬁ&%&%ﬁ%&éﬁ%@%ﬁﬁ@ ‘%Jié%‘%g%l e%? r%?H‘Ei%%rR?S

SR cleeidsh Blenddido Tt Ssnorsiranganedse slrtvels binlk wpdipesisBpplied to
iDerRAsen AR shevdly sawned thehreakaonyaiiagr AtGAPRI G, ma
%e%zind operating mode, a relatively lower voltage is supplied with energy supplied by
capacitors C2 and C3 during time interval T2 to T3. At the end of the interval T1 to T2,
device 1200 begins operating in the second mode of operation as spark gaps GAP2 and GAP,
conduct at a low (near zero) impedance. The air in spark gaps GAP2 and GAP, is ionized at
time T2 allowing capacitors C2 and C3 to discharge through electrodes E1 and E2 and the
relatively low impedance load of the target. As illustrated in FIG. 17, capacitor Cl is
discharging to a near zero amount as time approaches T2. Capacitor C1 does not discharge

prior to time T2 because spark gap GAP2 is open. During the time interval T2 to T3, the
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Device 1200 exhibits two modes of providing output signal Your across
output electrodes El and E2. In a first operating mode a relatively high
voltage is supplied to ionize air in GAP,, with energy supplied by capacitor
Cl during time interval T1 to T2. In a 25second operating mod

. e,.a
voltagg AGURSYy ARNEH a0 @18 SAARRSERIRAOHER LiRssiRanas s sistyre tibrough
the ngadl_&ﬁ iﬂgg%agn&@@dfgarualyjmg&ﬁmﬁmp@ﬁ therintsie/Bl Bad&ET.2,
evice egins operating in the seco de of operation as spark
s CABK AT IR LA T A S8 S GURRR PRl s E1
and BP @[léiggl@ﬁéﬁﬁi?&m d G A3is inniagdnaktiofeht2adowi g caddcithes G ge
an to discharge through electrodes El and E2 and Orelatively lo

w0 BEANGS [ouE B RS L AL RS i P Lo ABARABI 1
discharging 40 dgeanizedisabtioy dtas dimeoapiproachestig afeapacifchpresent

. does not discharge prior to time T ause spark gap GAP2 is o

e e L R L

inter€:3 TecocEB 08 4borerb asitresecongmaciiops disch@fganthtSughtisechguolode about
impedance (target only) load seen across 0 termi I .

002 SRR Nt SR e BRGSO fnfotok s,
El and EZwlutiry iinpéeintatatib@ othdisudatiimg arosised foe tirtehvative ebinterval
T3.the voltage. 5across electirodes E)and E2 I

T R o B s S T AR b el iR
various aspedisrihihkepresgiiinveheotyetipacior GEmiy hodidetapadtinterval

121914 IEOIIALSARA AReNAAc AR R URSIHENALILIOIR Rl A0RU AR
microseconds. apagltors an may each provide about 0.02

microfaradib e aisoherggetvairi) dotifledapenrdapT 2bwabdisr eberiversupply 1201
roseconds,-10In

to S\Jtrayi);f}acurrent su?flllﬁ%g?\t/%%hgﬁég’] ;%%}?&te}ti@@%ﬂg%ﬁlgl%ﬂ .%ﬁﬁ?oi'bs@qj,f@i and C3.

uration o his duration may be In the range from
For aboutle, 5 feeshbbatt@p I2idrosscddsn thoth tdnhpléme imtsisplsingtpaparison to

AR Al T oy oy
ambinte tealpE@tucTindg plepusio hatter abilpac iy podvaras ahistyinkpese the duration of
interval TO to T1.

It: is highly desirable to operate electronic disabling devices as discussed above
with a predetermined pulse repetition rate as discussed with reference to FIGs. 9 and 10. In
one implementation, controller 1214 includes a conventional microprocessor circuit
programmed to perform methods according to various aspects of the present invention.
According to various aspects of the present invention, controller 1214 provides the activate
signal to high voltage power supply 1202 in accordance with a feedback signal to control the
duration of digital pulse control intervals (FIG. 10) and consequently cycle durations (TA and
TB of FIG. 10). Digital pulse control intervals correspond to interval T3 to T4 discussed
above.

For example, controller 12 14 of FIG. 12 includes microprocessor 1224 and
feedback signal conditioning circuit 1222. Microprocessor 1224 receives a feedback signal
from high voltage power supply 1202 via feedback signal conditioning circuit 1222.
Feedback signal conditioning circuit provides to microprocessor 1224 a status signal in

response to the feedback signal. Microprocessor 1224 detects when time T3 has been
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15to supply current sufficient to operate device 1200 while charging

capacitors Cl, C2, and C3. For example, a fresh battery 1201 may shorten
the TO to T1 time interval in comparison to circuit operation with a partially
discha.rg}%j battery, Operation of device 1200 in cold ambient temperature

reached el rstriet AR sapatit anPmsakdindasediheomipsasrngnt time TO of
the %@@aﬁag&é@ i§ lmaa(;ﬁ,i ﬂbleigh&diﬁmm Haippeiate eleetremc disaklin@ver supply
. evices as discyssed above with a predetermined pulse repetition rate as
in o G OTA AR B GREEE TESio R HEE the G T i aHsisn: to implement
the meRstPgseld pétinchuces (@ ¢oNVEeRtDAl 1MNITIPPWELIBIBE Citieation of interval T3 to
rogrammed to perform methads according to various aspects of the
T R IR e R TP TIA8 re EBSIPoh o AR R i T4
timecioinirodlieto k2 ddnprivicids thesaopiviatadisigaatkia:high voltage power
supply 1202 i c ce with a feed ignal.to control the duratio
oo e B R B R s el s e
sumchargtidithe TénApdrdiRD o bFGA A DinDiGikdi npdibsm g ot rfohintelaraist operating time
._correspond ta.interval T3.tp T4 discussed.above. For example,.controller
e e e B e AR R U e stae
whiledhelitimfiggretronit &P22pidsenoptiocesspedl224 reoaiy e afaddizpdk sijdaivn
frorP1 high voltag% ower supply 1202 via feedback signal conditioning

VOlt%%recw 592 " Feedback signal conditioning circuit provides to
microprocbssorli@?4te dtatusisiglaténtatispotisevidttigesfeetiba tiesigriak are

o R S S TR RIS PRI o
insutiegT@isfitie dperetmynlycie iskiowenithenmisyopoeastegoitiulimhieaibaving
T
mayrtiten (ecdheistened ths duar 4)1twhﬂeltw$i uFati gnampﬂﬂemﬁhg@ mﬁmm aiycuit
o AT S O e e
tapped or two separate secondary windings. The step up ratio from the primary winding to
each secondary winding is 1 to 12.5. Transformer 2008 still accomplishes the objective of
achieving a 25 to 1 step-up ratio for generating an output signal of about 50,000 volts from
about a 2,000 volt power supply. One advantage of this double secondary transformer
configuration is that the maximum voltage applied to each secondary winding is reduced by
50% in comparison to designs using one secondary winding. Such reduced secondary
winding operating potentials may be desired to achieve a higher output voltage with a given
amount of transformer insulation or for placing less high voltage stress on the elements of the
output transformer.

Substantial and impressive benefits may be achieved by using an electronic
disabling device according to various aspects of the present invention in comparison to
conventional stun guns represented by the Taser M26 stun gun as discussed above. For
example, the M26 stun gun utilizes a single energy storage capacitor of about 0.88
microfarads. When charged to 2,000 volts, that capacitor stores and subsequently discharges
about 1.76 joules of energy during each output pulse. For a standard pulse repetition rate of
15 pulses per second and 1.76 joules per pulse, the M26 stun gun requires about 35 watts of
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The FIG. 19 table entitled "Gap On/Off Timing" represents a simplified
summary of the configuration of GAP1 and GAP2 during the four relevant
operating time intervals. The configuration "off' represents the high
impedance, non-ionized spark gap state 10while the configuration "on"
represents the ionized state where the spark gap breakdown voltage has
been reached. In an alternate device implementation, the voltages
within the device are reduced to facilitate the design of a compact
Riratonis disakling.deyice 4Ng SeRVRIGNALINGH A ,%‘@J&?ﬁj B battery
example, an implementation may use a voltage multiplier having 1 dualr
RS UTEPR R f%“ﬁgiﬁedlﬁé‘i?‘fﬁ%"%tﬁﬁ‘t?} I Gltage across
electrodes EAnatidE@nindisabitrg Bevibe ssuondbfpthevakicd soispaets wo HRg8Ssemor
syempienkpiate MUtRIRLGL cHb R L R0n0 BELISRIANSIONREL. 1nd
2008 having a single primary winding and a center-tapped or two Separate
SE BV aRtTadsr e tap Qb CPRAGIFRTR M bARIATY inmbain G- A8 euetafarads.
Aectmttancdisdiing Edidond® finkransovares 20081 sill aceamplishasntbeput
e Glj f ievi 51 tep-up ratio for. geneyatin output

o PP gl o
SRR Rf RN TR RS Breoad dbpReATOLPAPRTIR R eonsaT paratioppixet nftabivart 2.4
waimihecepitage appliegho Bach £a6e8 ea(;tbe ‘ﬁélﬂéi*g Ods a{seéiu&%g)afaéé}%nay

LSO si using one secondary win . Such redyced |
lé,ge%:gn é%é%v#mz ?P\%t?%%geratlsn% Potentia %a%}f? %gé’laee%‘fl%%’?gaacgc:%‘évgl’ﬁtlon n
PRYREFBSEEIIOB tapaarriiodhgilEl$ sEarewudisotssethalforener insulation or
for placing less dighoxidl taae1sE 168 488IeMe VSRS RIBE e present
ﬁrl@n%‘ormer. %Jsbstantlal and i ressgggogeneflts may be achieved gy )

0

USIg Arreleconic aiesBIAS Jeviees RGBSR prtiesrdgn
Hésérinthdedbe aumEorapsiersorceoremadetsionaligteranginag cenfieserited by

fhachaaes Mavelynighvb R dinapessstARRY g0 a&ﬂ@ﬂtﬁ@lﬁéﬁ’i%%m Tl to
ﬁuﬁ} %gneygtglzes 2 sq;}gjlg enirgg%:[gé%ge capacitor of about’0.8 )

micro arads. Shen tharg el Hﬁgﬁ%all%?&bmm Shng the low
ismsdarnsenerdiSe Fafg esadivgtintZeaoules of energy during each output
pU|SE‘_- For a@%@a&%mﬁ@ﬁﬁ%@l@e%@%ﬁe@?[0%?&9%@&@&615
LB wulesﬁgerlgulfe, the M26 stun (_i}un requires about 35 watts of 10 )
mpu% POWeT fhich, SQXB\%\H&H’%S RPIR S OnsT B Rte d BiRer S¥ gl clectronic
¢@@ﬂm|9m@awwmmwmmm utiliziply Scsbyiesrpannizsiod Ade
iatieniiaey HRKEREE Bllbodiment of a stun gun according to various aspects of the present
invention, the prototype size in comparison to the size of an M26 stun gun is reduced by

approximately 50% and the weight is reduced by approximately 60%.

According to other aspects of the present invention, battery capacity is
predicted by the controller. Further, a readout of battery capacity may be provided to the
user. In most electronic devices the remaining battery capacity can be predicted either by
measuring the battery voltage during operation or integrating the battery discharge current
over time. Due to the several modes of operation discussed above, prior art battery
management methods yield unreliable results. Since ambient temperature strongly affects
battery capacity and operation of electronic disabling devices is desired in a wide range of
ambient temperatures, non-temperature compensated prior art battery capacity prediction

methods produce even less reliable results.
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An electronic disabling device according to various aspects of the present
invention may use capacitors having capacitance as follows: Cl about 0.07
microfarads and 5 C2 about 0.01 microfarads. The sum of capacitance for
Cland C2 is about 0.08 microfarads. An electronic disabling device 20

using the B ARIEETEP CHLERPEMBHA IR E-eBtH Sy ide ‘ﬂ%‘iﬁ%%gisabﬁng
devil X6 joylesiatanergy storest estdiese canaciaspe Ny br thpwirsdierdatitaion varies
__rate of about 15 pulses per second, these two capacitors consume b%tter
with g 8 B2 IPHARS dP(REeCHEAERSREIE BRGRY S S s L
clockDg hatiemaAsRdasit ithadaatierorornifbeia sisglabsle sizadatibtime clock
This electronic disabling device achieves. a 90% regiction indo%/ver activated
may QSR8 R oh CBSEREE Y0 HHEMVIZE LR 5inS WikEhed dt UBISVe (P PO -4,
the rBlestpaniesdisabling deyikeagattding tatvarolitagpedfenitive predéithe safety

. invention generates a time-sequenced, shaped, valtage output wavefar .
oG O I S b G ORI A Shr SR Sy and
the siffereniitcal enndguiatitns i freagritedimcreiayiveiyn hibhevbEayBasbiight may

operating mode during the high impedance T to T2 first operating ierval
g eI o VoS gE S BU ARG B S i 1o S20 e
the devpedaiitdraactonh 2Rom F Jooptenatihgnipter¥hkrefore, thksnaniaduitionabximum
bengfit, the circuit element er r power levels and lower
Curr%tlfgﬁgll‘é”él‘éa%slﬂlﬁrrl%hi% ?n%rglfts}tig)b%@@?ﬁ? operation. Further, such
electronic ROfdigatlingnpivice suatty b ¢hpaekag doinl dhivuc hattenies packaged in the
hysically compact design. In a laboratory prototype | of /SYWRC 11,
sy G BN Tt e et S LT R ARl Suaic, e
batt&izensdoinparisdiveo dheusiz@00f-aecMEalschagareyslrsdubetBBYC, the battery
roximatel % e weight is, re approximately 60%.
mo R@%@?&i;ﬁﬁal %3%%%)91 5%%%&% %Cfofﬁgeraﬁ?(ésaer t(l!:J i%r%%%on, battery capacity is 25
predicted Byotheheonsrotkest. (5 uhther] de sieemotting tsatrerptuspeaige ansyiisen the
rovided to.th r. In, most electroni i %rgg AU 000 to 1.
lowg%ﬁ%gi’@ dghe %eﬁlé%r cr%éa ne%lt nec(lillgi/lsﬁr:%e%é%?#i ﬁg%ﬁ%%ga%@ry \(oﬁ\zflege’Eg{JFing °
operation Arlintilegy atipacthedssasenedisyhiRgemonding yeatinvs. Bpestioottse
several modes of ration discu RN At RAEYat t
presﬁ%rllrellvgeélqr%%rh rr%geltcl?gglse&%ﬁl U nr}%ligagﬁf%}?ggg/%&sﬁge ambientaté)rrr%/ p%lﬁgtsllj fg.men g
of caticaldiytaife pts Bocbattend cagidkitynaheh dperd o dibk edatieomieraisebtivngitions.
Thegee measute %%9 & %é’yt'd a él%%e?g ﬁ@g@@ﬁ@%ﬁ&[ﬁﬁas_a table in an
non-temperature’corpensated prior art battery capacity prediction
clecathaotmprokititeresmnriedsvietiahtdudesiitish each batterhmediter(iiondd) As

. onsumption (e,d. FIG. Ic di L i
I e o BRcssor
to cuaniesmivitte optrdingblodecs fitidlysstimedria theptetianmedw cthd08doipeedict
includes a real time clock r laghlight, j iti
S et R
electihengy stenvalafityrseitety idg hermaddirtdsnavihediigiteldipier Magazine (DPM) or
. rrficrg%{o%esst%%{ gr{geritsr%o Jmay draw about 4 milliamps. If enabled, and
SIMRHHE SATER SWitch 1s arme , the laser target designator may draw about
11 milliamiFbe Masnatioiteditel dbtistruni b datatables denibg batersmegdale were

facing low intensity twi i i :
coll e e e R R L e e
recdkittpetiebitewitletfanm froe addan Serdtalab each smpsrathis éftsieathe

minimum (020D BHESY Y HRMHAGER &1 RReked AP RO hized
into a tabular spreadsheet of the type illustrated in FIG. 25. The battery drain parameters for
each system feature were calculated and translated into standardized drain values in
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To further complicate matters, the capacity of lithium batteries packaged
in the system battery module may vary greatly over the operating
temperature range. At -20C, the battery module may deliver about 100
5-second discharge cycles. At +30C, the battery 15module may deliver

micrgneptBBUsHisED e wib endhgseyiile operating epnditing ofd i end or
exargﬁig,%E %ﬁ&@?ﬂ AehiRTHRBIAIES [RBY AR HOMIBesIavwecladi e igesber in pAH

attery drain functions, battery life varies from about 5,000,000 to |

that fotektibRcUEISAETGAHESA IS ke W5 Hask A6 haReM AR diRats s pda S ptelrain to
pow%%[}%@Y&@E%ﬁﬁﬁ!QE&gmo f H_t@iﬁ‘éliabgaﬁﬂﬁ%ldglﬂpﬁﬁﬂt}’lﬁm ffget designator
measurements 200f critical batte ram '
for Qggecandi e eRETTRISSRY SPRRLRE e %fk&gﬁéﬁr@ﬁ@@%ﬁy drain
requiRRAGIBHPRAMBILES alehstarach elpdkenieplasal iaplainbamks elegiBinit battery
_non-volatile memary device included with each battery module. (FIG. 22)
drai EejEsaie T FIEE I ORITE SBPUIHSBriate data interface contacts
enable therpigeppsegresesiacamivinic ampdthine talideteepiapicall of battery

_stored in the battery module 2200 to predict 25remaining capacity qf the
B A5 T2 G301 TROELIE S 9008 W TSRl S merta
tempaatvielatile mesasy. My betrefecgddivyas {heHDigRaPe duvebibagezinsogrammed

. PM).or simply as the system battery module. The data require
o 5 A STEG T R IAR MR O R The
batteyedlingrtheeladiconit disahingdeuices atese etjtetctbmpecadines withehe 25°C
recording the bat erformance and longevity at each tempera
ot i R P R R e R R BRI By
cap@atiesterhaddvasgasizect into appabiilantsi&adghbebofttng typeritustr2ied, the pAH
in FIG. 23, The battery drai r ters for each system Feature were
nu géﬁr&ﬁ%&%% nd realﬁns Qiqueié% gt/asr‘?d%rdized drain values in
microamp o adgijnik) Ibesérh on tensemsityl o per sag dsaiskshabpiednot shown

. . For example, the battery drain required to C Ve

i R e Sy S e TS AR A AN B murnber
(i.e thawldokatve feciapostpdelisboThe battery sraindttf fowefety ttlector remains in
the GO SSSERT A8 BRI Bt Tanb ol ST NG AL 1B ematns in the

oroone secon alye represente e entries wit

"safielpreastion/ R crtaén b feait clyad apeeyi redctn e pe i khidagedtin divading ghis number

de j ted b bers in R . i i ' -
oy R e skt e Lo B e pacpy ening

on dempéigituCesiraliidokeepiny Disphkof GHMely draincendderneirimeihedeyice is
arm%apacity, the total available battery capacity at each incremental

In the discussion that follows, device 2300 is referred to as the model X26.

Figure 22 illustrates the electronic circuit located inside the X26 battery
module. As illustrated in the FIG. 22 schematic diagram, the removable battery module
consists of two series-connected, 3-volt CR123 lithium batteries and a nonvolatile memory
device. The nonvolatile memory device may take the form of a 24AA128 flash memory
which contains 128K bits of data storage. As shown in FIGs. 21 and 22, the electrical and
data interface between the X26 system microprocessor and battery module is established by a
6-pin jack JP1 and provides a 2-line I°C serial bus for data transmission purposes.

While the battery capacity monitoring apparatus and methodology has been
described in connection with monitoring the remaining capacity of a battery energized power
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10temperature was measured. The battery capacity in pAH at 25C
(ambient) was programmed into the table to represent a normalized one
hundred percent battery capacity value. The battery table drain numbers
at other temperatures were adjusted to coordinate with the 25C total (one
hundred percent) battery capacity number. For example, since the total
battery capacity at -20C was measured to approximate 35% of the battery
capacity at 25C, the pAH 15numbers at -20C were multiplied by 1/0.35.

ifi location.in th ory for the table discussed ahove (not
R B e P N S e ko pvered
Hettonjcdsyiseityhirhisdhideisorigrerrensseph stdrpscut abiopssvided ated:orders,

- Rboptemieandiseaeas i) emaapl SRt emaIR J R rHBEic devices
: gositio&;\{)ﬁl{}? about e\/.e‘r%{éel nty-four ours | the safety selector remains
sa

Reently S abne varoul e operatpE modes Wiers eadh cneraiing mode
caemasedlifiendive offsattanrmssreby Ehectomplsatterlt pamaciec Tty dpviaes

slisplaym this Rercrnt Qéxbé}%@ﬁyuﬁﬁiﬁ%ﬁiﬁwfé@aéf'j’%gv%? @fﬁ’ﬁﬂ?cx%é%_cgs@w@&ck on;
formation Display (CID) for two seconds each time the deviCe is armed.
@H%é”%‘igléuss‘ éﬁ%y{%% FERIBIRAS: GRVieE Y35 etarneddsphen el amelifying
25 Figpived22diustpateigithe (4)ectronicroid getoeateg dn RiFl edhe: %2pubattafut
sodkiBwAR issiratedin e BIG 2 egshemats %@gﬁ%ﬁ%@iﬁm\@%@t on.

. ac
battery modgle_conssts of two series-connected, ium

batteries and &FBIFSI RS RS S Gat R r RelhBhons miodiamon battery
dedibeaming tak eotihet ibnswakaid 44 A28 Haslearaedewbiciiepriaineud2BK
B Rlamelntaas us Y B2 hand agu s legiicaland
%O_data interface between the X26 systém microprocessor and battery
DeRAEd LR s SBYeR L itaElC B2 schemiindirazem tomersirz@nskstone a
Inttsrforotstantamsnbissidhgtppdiesssed abovaMiiliedhe:-hatte B GapaCyes cell
itar] has heen described.in connection
B B e R ey orom o
BB AAHER SRTP AT TRAVEH thebr iemyreapenit rransintindowui iy the dbatieany
hadideyopibwpredre euisehiapdenyce which includes a microprocessor, such

FbAs. Ench o e e L e e ot
DALY hruesentrarention b athsamdisetions ek eschiprsatinyienetish
selectively switches between the following different battery power consumption modes: (1)
CPU on, but operating in a standby power conservation mode; (2) CPU operating in a normal
mode with the hard drive in the "on" configuration; (3) CPU operating in a normal mode with
the hard drive in the "off" configuration; (4) CPU "on" and LCD screen also in the "on" fully
illuminated mode; (5) CPU operating normally with the LCD screen switched into the "off"
power conservation configuration; (6) modem on/modem off modes; (7) optical drives such
as DVD or CD ROM drives operating in the playback mode; (8) optical drives such as DVD
or CD ROM drives operating in the record or write mode; and (9) laptop audio system
generating an audible output as opposed to operating without an audio output signal.

In each of the cases addressed above, the battery capacity table would be
calibrated for each different power consumption mode based on the power consumption of
each individual operating element. Battery capacity would also be quantified for a specified

number of different ambient temperature operating ranges.
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5 consumes a different level of battery power. For example, a cell phone
selectively operates in the following different power consumption modes:
(1) power off/microprocessor clock on; (2) power on, standby/receive
mode; (3) receiving an incoming telephone call and amplifying the
received audio input signal; (4) transmit mode generating an RF power
output of about 600 milliwatts; (5) ring signal activated in response to an
incoming call; and (6) bacldight on. 10To implement the present invention
in a cell pho i t odule analogpus to that illustrated
i e FIG. 25 SoU Al e U ml i =

HRIAmE W6 Greeningdbe sxpistiondaionydrisumiensaied acscordingltmerious aspects
désigpated: hyerierenaexmesResml birbiiedeltoAR-5ebematiceHiRd Rl ed
i a batter sumptian fthe t discussed above

e I e AR R R S B mne
BregiaT iR ducsaleiesiofir ansivierses thithtd yeersoibs inteorltiekpossettba
g o1 T poreatof s Caont Sl By SR TOA ey

odule or the per of used capacity. Similar analysis and benefits =
?6%%;% e %)p%ﬁg%%?b“r?%# ‘?rf%“’%’é}}t) rr?%a‘ﬁ%f‘?’rﬂ%‘h‘i ¥ SHTREqBReging with
e dntieresomibeesppiaiong Zitrrsoarapteficr dm @ syateinthRBeen
pelrsiiely: supehesPatweenthe following different battery power

consumption_modes: (1) CPU on, but operating_in a standby power
conservatio%%?é’??é}‘gemﬁbon‘ﬁ%& FTRCKEHEAPhs de v teeand Fgplaced
gy erimarrscemdcatdigbeaidnsy (@3RI bpeeatingainisiticdiatidmpadedaith
the:hais:dpiveeibienolisRnigyiation (AGRkLM: 2
in theg"ogrl\'ﬁzéﬁe.iljumi o e () i (?ﬂ%%%%ﬁ‘sﬁéﬁ%% TSR Racs
PP i 8h SRRt YRS SYBR 915 i P LSRR APt O st of 2
@yitmotdms orprersdighe vifrraaslespiid)iaptaalcivasrsucy waBYDmMIS Drhe
BEM Qi e tine playeac e {B)-0Rtl rives such.as. .
%V 1;')r %;ﬁﬂg‘%%ﬁg operatir’]gg;n lff%%gcotd Q%%glr%%rrgnlg g,graeﬁ%}@%gr ado is
Eﬁ%ﬁcﬁ (BSEIEMT ERRE AR SRt Bvdlipirathe pyaked radb ng
vaiftyoue svisiodie dstiemtdsigpal. In each of the cases addressed above, the
battery capaiy Jahie, wanld beacalbialen fQLsash ASIent BOVeL . v,

consumption mode based on the power consumption of each indiv

BPSPatHY &R RssRmL RS emedeity WerdGmeiere includtrrebi$Brdata interface
speoifiedcrmsonpehichdiffyeiobiimbiepitibinpliatiersHRBHE X 18RHAST
Riagting s, 1ines LRan30 phDeinanuiAhIens warant asuich 2%
updating and extending the expiration date ma e |mpSIemente
SLSrhATerS Basie ?%Fé‘b@&é%? %?é“ﬁ?é%éﬁtq}fﬁéﬁﬁéﬂ. ARk aypRatibe with

Fuibidinemtdibihie preXessysieatibiar:s ShipRab iR he:faslonwittaodule

intermnalb Q PM). having sufficient battery capacity to 5
enzr ize %%@%%géﬁ%&co or mi ‘éi?‘?é%gge?" an _C[%S? bes %%%ﬁffgﬁﬁgf JPlto

e i fsrEemt Wikt RSB inesaerifcrrimeln tehie (Gwiadinntemmabm the
(P pyi6h6 1 QIeSHOMGWA KA IIAEK HaRERNSIR E 0L AW AR GIACI N are
plesst %raré% fié)eérlgs%rosr glégtlﬁmgﬁg{ngn with the first trigger pull
occurring about 24 Roure or miore Srerthe 1B RREBaXs the X26
attars geadlsy iskepafan SR tedtdetorpnd@y/ufiETeebic reab Atteryeiochitd is
comgued doeimothi A6 USRI ERI A BEANE. Ao MRS S250 MlsIA S kiranty
the 3(26 1§1¥ste will |g11g)ler?e%ag lnltlgllzatlon procedure.. )
exiension 1nstructions, and pays for the desired extended warranty period by credit card,

Alternatively, the system warranty can also be extended by purchasing from
the factory a specially programmed battery module having the software and data required to
reprogram the warranty expiration data stored in the X26 microprocessor. The warranty
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During that procedure, the 2-digit LED Central Information Display (CID),
sequentially reads out a series of 2-digit numbers which represent the
following data: (1) The first 3 sets of 2- digit numbers represent the
warranty expiration date in the format YY/MMTDD; (2) The 15 current date
is displayed: YY/MM/DD; (3) The internal temperature in degrees
Centigrade is displayed: XX (negative numbers are represented by
blinking the number); and (4) The software revision is displayed: MC.

eﬂ@ﬁsﬁﬂ%@%ﬁ%ﬁ@ﬂéﬁﬁﬁ&ﬂ@i@ﬁﬁﬁé@@@h’y@@mW@W%t!@eth%tﬁétmt
orb chase of re Iace{nentekaa;[her

he
F’nceludes angé’ﬁr&a Kierace ute até%less% tﬁ%%{sr% S e
vélrewgenblee witrett e@m%pmoxﬁ@tswmmm@mmmn@mo the
e&%&ﬁét@\ﬂe@r tté% WOQHJ:@ tﬁe@ﬂa&a%%w@ iHhfoX 88 IS Eth

batter eptacle and includes a set of electri aI contacts
S L O T 1 AP R A A B Phlizton
Sh@@emgm@‘ melliSE disefoibe moduie anzehereiecitidally mm@m%d:ﬁomanty

RAMMHEI PR aarségat&méyaotra%p%am@%&&@m eBGA6 system
system. While the Brnterfacg%dg normally used to down oad rlng data

Fr RIS PR TR RSO TR RIE SUTP ) as HRkelt bR SeaimvA My ieMgRcor
wertoiyito &l heatsotusaddyntoditze Db anicrapmas sIOths yetammty e teipsiate
ARENATARY, ctt,t? u&@ysﬁ%@/@aé&?oé%ﬁe%mc%%%%sapa%ttattﬁhlé §1arranty

module connects a USB cable to an Internet enabled computer, goes to

6,07 dRe mOSHICVIRFERe TRSIBALA 2B SR GiskobbelE R R ity
mmmmlmmtmmmmamamﬂmwmmamm&@w
|

%rgstrrzxd%%@t%rﬁ@rﬂe wammé\l;gett tyeh: ttaag%rgatftﬂe al gg{;bgagﬁ

ended by purchasing from actory asp ly p ogramm er

%B@ﬁl@%ﬁﬁ%@%ﬂ%eaﬁﬂlﬁgfé isgtheerpeBprogram the warranty
expiration da@te steradyi mdﬁ@%&&mmm@mmoﬂ hanvaopntypieeent
Rl RO RSP He dINAING D38 SR DB E e ctonic
receptacle syste warranty perlo ot ye explreqc the
dexiee Quisten Bavipeh éemehkﬁ&%asc&gsrw@mlm@e @reelhphone having
auarrawaaaaaﬂgttﬁaddma biyciliesieitio doprat fregrasnad: pio the Ldeded

tter ule. Qnc ed warrant |rat|o date,
fgydl él{llv It?'] C%]eepl‘g (? mqge gﬁg one ba%e Xdeui(é) I}n E-%a&e Vgtl?latge

been stor system microprocessor wi

qaaﬁérytﬁgeww&waﬁﬁtegeqﬁew&mwmh&ﬁa@@wtmeoﬁéwmesent
mrr@at,yt@@tb t%tteﬂedaaaad\ﬁamagﬁtflﬁetsgmgaatﬁ;@ﬁaagrtlwr?etggw%vme
can be provided to either extend the, warranty of on ingle system
ar{anB'ro egv%%rranéllaex gnsmrq% aﬂﬁn Ig%?ys S ?ﬁ?g‘ﬁ Sé’@‘?’ 3.?8&’3’

thy uiteats we/ovsiemsty mmwm@mwédcwﬁmedmé Pulicgeplacement
wieRartRetndhe mamr eega@aa&tg fﬁé)@hhl?mﬁ? ISR b'ae%thm the cell

\ﬁarranty extension, the ‘éﬁ %‘ﬂ or will re gﬁthe warra

Ridaate dae i tie IS etr eh8§ ffore
mmemémdﬁm@te«wmmwmmtlon as a standard battery module.
AN X26 systgmmayde PRAIRNEIIQIBGHER @a&waga?&aﬁ&%ﬂé%

example_a one year extenS|on each tlme that the warranty extension
WS%E fgaﬁ% %,W?ﬂ% gygould return to a retail outlet, such as Best Buy or

Circuit City, purchase a warranty extension and have the on-board system warranty extended

by a representative at that retail vendor. This warranty extension could be implemented by
temporarily inserting a master battery module incorporating a specified number of warranty
extensions purchased by the retail vendor from the OEM manufacturer. Alternatively, the
retail vendor could attach a USB interface module to the customer's cell phone and either
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15The warranty configuration/warranty extension feature of the present
invention could also readily be adapted for use with any
microprocessor-based electronic device or system having a removable
battery. For example, as applied to a cell phone having a removable
battery module, a circuit similar to that illustrated in the FIG. 22 electrical
schematic diagram could be provided in the cell phone battery module to
interface with the 20 cellular phone microprocessor system. As was the
&\A/W@ﬁy@w&n&ay&y%w@@H%um}g@éhm%ﬁa&%@f data

be orégtqg%y ég rammed at the factory to reflect a device warranty of

h B R WP time that the cell phone was powered

up by the ulfmeketussr/destenwéiizBy pehanesirlg ispe pially: copfigssach as is
el NoRe JANIRGRIANT Qe@&e&agﬂmgngaﬁatg&# 2RI REHRANMNY Fhan

the warranty explratlon date within the cell one microprocessor, a

Vet driedinpoupritiehivaically pbaes Baﬁmgﬁ@s.ha&ﬁm%%fy
Rapsigtinephiacpaystanmtoarumiigations, melﬁmémfme&;oxﬂewﬂhwm@n
rSIESHQDIEAS) %amg%ﬁg;emﬁawam Qgﬁr{% “re 1308

resent |nven n could return to a retail outlet, uy or Circuit

setapeehngady Wé@?&ﬁﬁ}“ﬁ%@lﬁ&ﬁ%mmﬂﬁé’m@rd system
warranty eXEand@év%ﬂayaaefappﬁsamﬂﬁﬁlakmﬂhf?tﬁddeﬁﬁeﬂwatiEIaISfthe
p‘:’:\éaélérrl e Xte 1% ﬁvyelzdco%dlge]:%%vxg 0 ex¥e %oorarl VLS r&%g gvices such

master attery module Incorporating a specitied number fwarr nty

B deske P PY A S h P INEWEt MPRERIE OF ﬂ*@ma@hmmlhaﬁmam rer.
aﬁﬂﬁfdﬂﬁﬂy%ﬁhéh esealMandeictau d@t&@fﬂﬂ achiRBsRItass O tleutatha s

omers elllgho e and ethgﬁ rowdeawarran extenS| dlrectly
r ONILOL O utomo

com ro matew ext en
om he vpenecfbr S compu er sys em or eans 0 Sup %y 1ﬁ‘le

@RS B efermpra e Egsibach data cqnéﬁi béarergred whmwemmmmgoduct via
drmgf@ﬁa&!wﬁmrwa@wsrsw&lsy%mw&ﬁhﬁ&f@&%&t&bﬁﬁ{m5 ort,
€eQc r | ccurs less frequen an 5 wit
e T R VR S LR i nh e sl
soehtes P lnstehibey. iyowms wdivr mehar gestishatzine waappli catision tatadativeen a
ﬁwép@gmmmmpa%ﬁlagm@gement rechargeable battery
module inclydin arra date datg, and could simultangousl rade in
the customé%xl Bgrlglna E@%ﬁﬁr"d’é BB asye dﬁar?eé??é’?%%dﬁ the 226
pphicatidr sftiedariantpexensigasfentiedadftientMufpreBrth imbattipmodule

mtnsa%%@y dipeprevidaddt edenchihgivarsaphe A e HRYIRS Siill read
such a kto omsp r stems co uter monitors or_even an
RS sh e

H@@Emﬁﬁ BRAORIF S FStail
mﬁdmn@mumidshmp}waro ttbnap@ubtkmmbb ﬁmkkv:fpkmmp utegramaiiited mrthe

AHRRRR IS WER SRREARAAEAP AR SX GRRIR AAlRRRYENANIR f0LAN ity

appropriate fee. Such data could be provided to the warranted product via
o M P T R R o e ET OB S DB ERIE P BY SRS O PP ipRPERRIRTe:
"ﬂ&twﬁemﬁmmmmﬂmmxdaysmhaﬁpﬂemea&dlﬁﬁiﬂa{gthakmb)ézﬁﬁcﬁﬁE(s’bB@IG.

1 IRISFHARCE DO O M&@ésﬁm&rﬁms% ?ﬁ%ﬂ%ﬁ%ﬁﬁv OF DY,

er means of exchangl g Warrant%ex een a pro Ct

%ﬁwgééemﬁ%w & 2 TSR R O PO RS RRITARIIREY -

"intelligent” hasayemedeis iha&ébavxgﬁ)gxﬁxﬁy@tﬁl@smm 5lumﬂlﬁﬂemﬂ&
mware EéBQ tgx I%%éﬁ{ﬁ’ module. When module with
xEﬁmware IS msert% Into the X2§ sys%gm u’ﬁr ?g(% sys menr}l?g ce %I er
QoA esdide memory provided within the USB module. The USB module is next inserted into

the X26 system battery receptacle. The X26 system will recognize the USB module as
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several identification bytes of data from the battery module. After reading
the software configuration and hardware compatibility table bytes of the
new program stored in the nonvolatile memory within the battery module
to evaluate hardware/software compatibility 25and software version
number, a system software update will take place when appropriate. The
system firmware update process is implemented by having the
microprocessor (see FIG, 21) in the X26 system read the bytes in the

PaaHenEMOYBl e PRRARYRETERBAMERALI MIIAR RS AV IIAY dMfience as

ropriate software jnto t 6 system nonvolatile program memory.
c%%%l%{ eEovemconnech WI %2% s%ea} éerﬁr%mggmaaéﬁeg%@ﬂe,

11 S
6asystem can also receive B

interface 30 ThoHigk Yelteenhswstirdt it (/8 Behondtitelty iHiwsonalie FI6S. 23 and

oGRS AD6uRRNGPERGIFESD, HB0°HRRNNP RIS IPEsPYRRVSssh Wit iiber,
USE, module. TharzeUSE mo %Ix%lts next inserted intQ the X26 system

e YRR AR A BB SRATP Pe BRI DENIZ0 S i thatd K26
Syrtsvidting detliSBereptiep pativendgilieativroprodessilt inapheroinis el GRme, the

FBeAHERCEAS A83CHDAHARVRILEARRESHOR WIERS(2ERYSIOM, and 238 or 24)
re%r%%ramm g via pattery module. The High Voltage Assembly

SRR AR Hustrated in FIGS. 23 and 24 provides an output of
abogt 50,oomdmmlammummmm&dmm@m|ﬁ$)om_Esquid@e
ARHTER RAIE b G20 RIS, kaBeE0gh AR 1SS Sl e
X26 system could activate or sta a'ptlvateql'l the microprocessor .
SR GHATORLEH PR 30U BRI ESh5AA R SAVARS ERIbROGassD 0
diialGe @PYamdeher Y ATHE MoBag23Aranct33Bi(@IC34) ubasberhepe wialty
Sheaded. ('ﬁ ahle the. Id}/ﬁ‘,tﬂgwi?groprocessor must output a 500 Hz

[ plitude

square wave 10 with an am of from about 2.5 to about 6 volts and a
duty cycle oFB0ERSE3 serelmscsdrwdaaimge fhan abereorpiliseeend, several
fRulys spatifies tiket=NABL EBosigniat afitl Tsewitde ehargeapR-aaPeEHAL drop

R P R B R R o

afdboBioRBSHiR rbeEe A dretheiddeveb flhetidirsviserhabthet meimnt e a
toatnatesaff (i ENABIR &:Aeross @Racaroavill drow INa IveLWhe Res
i iaeene et e Nbie n o1 e 0
point repres8ftseEiH B signgbortick paitior Riaheferneaphe Tl dftlie
5 Ui St O o
S sl e loseent e U S URLE
discharged, making sure the PWM can stay "on" as the ENABLE signal goes back high and
starts charging C8 again. Any time the ENABLE signal remains high for more than about 1
millisecond, the PWM controller will be shut down.

The encoded ENABLE signal requirements dictate that the ENABLE signal
must be puléed at a frequency of about 500 Hz to activate the HVA. If the ENABLE signal
sticks at a high or low level, the PWM controller will shut down, stopping the delivery of the
50,000 volt output pulses.

The configuration of the X26 system high voltage output circuit represents a
key distinction between the X26 system and conventional prior art stun guns. Referring now
to FIGS. 23A and B, the structure and function of the X26 system high voltage "shaped
pulse" assembly will be explained. The switch mode power supply will charge up capacitors
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charge level on C8 goes above about 1.23 volts, the PWM will shut down
-- stopping delivery of 50,000 volt output pulses. Every time the ENABLE
signal goes low, capacitor C8 is discharged, making sure the PWM can
stay "on" as the ENABLE S|gnal goes back high and starts chargi g C8
C1, ggamdAnythirpecindiedeaBl S grnd et mmm &t Beos

contBuliaasand s the BWMucoaallqyuith BEDBOIQWN) to modify BR eRgaderhveform.
ENABLE SI% nal requirements dictate that the ENABLE signal must be
r

The giijea@idts trhguiatey BrhBSNEer MRSt hePrl A TREAERI ABGAP L

GAISZ%QEJEI’J sﬂ&;ﬁg %ﬁe?cbiﬁ’lgﬁ;{er?gg I?%%kgmll RWMle@ytf@ﬂemﬂbahaﬂdiﬁwrﬁrst When
stopping the delivery of t volt output pulses. 30T econflgu tion
GA R THE G, Rl A VAt S R R B ST St 2305

(szmﬁgﬁhg&@g%m@(ﬁ&m @aakcanmmﬁmgh@m arﬂlsapmgunﬁmﬁeﬁeqmn golts,
now to 3A and B, the structure an functl n of

A A et RN S ey
the OV, awo@baM\eH t@laaﬁg@mpz@lamwﬁel&e@ir Gah @dids@&iﬂpmugfmﬁh@ddﬂ to B2

brea 1. E%g&a? EﬁﬂgP f’tWH at di §gdf%§§%ﬁa{‘ﬁ e Iﬁ?an be connected to the

gﬁhy the output waveform.
The ratiosTbkthel thppiindacydindizrecenddayywinoingpasin tythikeshstkagapof C1

o A A 1o THGE JH1A BRR 1. 5 e 1 Al

Whactiessuihelptiveanyl ivgediog of thpaik gt (ﬁmmrﬁferozanamizmme is high enough

secondary volt n spark COI| ans merT2 I‘OXI ate OOO
© G R EnTiD O he I ip LSt BUIMEBh IR T ok ol 0AP2

throbglatid B2pihdsmader EietcalEZ\;albn&tr@iﬁM[éraﬂhﬂatbrﬁpgh %Immm Cl
baclg?e alr ad?h%‘(:gufn[j%%% 81'}” te&w&al%ﬁlpﬁ E% qr%@r? gjroue%i elpflvgcy T2, the output

Bing eve voltage in in‘the secondar
currenirsrtepaihdolyviié rdmahangmizézirtmma@try G%Palremﬂit Thesehsrgp lavel stored in

bOthcgrgnal%atlver(\)/iﬁt%gélegé%os%g et@alllfhgap;A (Ré}fgg“%]ﬁo E%s%éggﬁgg)wm not be
ablehnghlmnmmg thtooctugevtiage mmahmmndanyrmdmgstaﬁt floavimgdntbieeputput
o SRR FA 0 it e SRR B
charas dﬂ Ramdrigitheheudpetargrafitthis bgh Gl !tmdiﬂfﬂ Pvsoulhetdischarge of C2
and C3 is known as the muscle "stimulation" phase.

Since the high voltage output coil T2 as illustrated in FIG. 24 consists of two
separate secondary windings that create a negative polarity spark voltage on E1 followed by a
positive polarity spark voltage on E2, the peak voltage measured from either electrode E1 or
E2 to primary weapon ground will not exceed about 25,000 volts yet the peak voltage
measured across power supply output terminals E1 and E2 will reach about 50,000 volts. If
the output coil T2 had utilized only a single secondary winding as is the case with all prior art
stun guns and in other embodiments of the present invention, the maximum voltage from one
output electrode (E1 or E2) referenced to primary weapon ground would reach about 50,000
volts. Since a 25,000 volt output can establish an arc across a gap less than half the size of a
gap that can establish an arc with a 50,000 volt, reducing the peak output terminal to ground

voltage by 50% from about 50,000 volts to about 25,000 volts reduces by more thana 2 to 1
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current as described will remain negative in polarity. As a result, the
charge level stored in both C2 and C3 will increase. Once Cl has become
somewhat discharged, T2 will not be able to maintain the output voltage
across the secondary windings. At that time, the output current will
reverse and begin flowing in a positive direction and will begin depleting
the 20charge on C2 and C3. The discharge of Cl is known as the "arc"
phase. The discharge of C2 and C3 is known as the muscle "stimulation”

1BHG8R 1isk that 1SIGE SPeRiGhvaliaasomp ol Tas QH&%HQ%%QQ HLEIG:

24 consists of two separate secondary windings that create a négative

ol SO AU TS SRS Bl AR i SO P GRS ik ARG

2 weapgreak voltage measured from either electrode El or 25E2 to

primary weapggewae whoelesaoed Sbout 2n 00 RlIS el PRAlC
oltage measured across power supply output terminafs EPan Wifl
SRHABORTSHB00 IRV R (B BT E PP e o Mg abingle

rgcoprdeasyonin didieasyiddioartasmavititalb priospadi SO Juishand hethee X6

j ' At maximum age from one _ .
e et .

LAY D5 SHEBH RS0 chEral e QUL ube WERtbgREtcan establish an
arc across drbagytess phes helithersizenbiRgapdbat can-e s RRlshi R Aife-

i LY iQ thec salkjoutput ten in g voltage by
o B R R oY i B
tims psripdsathsreh hdking deskdba sulse rafsitoverehonpoistitd oxes vajste Thoyleset
\kﬁf@l&?ﬂﬁked dytrigee bf*ﬁﬂﬁ@%gﬂt@ﬂ%ﬁﬁ%%&ﬂis FEPERSBPIS A a police

| ety enhancement for a handheld sfun.gun weapon.
B et S R el i oL VoL =
SRORAIPEBIIhE PRI RsEY Eige pitriete BazAlefirTD rovitied tharfestranigreriod,
tfmrrﬁhft&olﬁi_t %saa;m@rwg@@maﬁt@r%%ﬁsﬂ@td@wm&mg?ﬂé%e&ttw

citor en ere system power supply is operating
pQﬁ'P g €I SECO! c? W%?lev%]r elals%?s(s é; ao i 6?1%?%%@?%?@“156 rate

within its puflse irmng sequence.
ikt Sp reeraEBretbie b teshaed towhsut PEIRRSrdp éittiarrate cditesystald the

tFpkse dote, TRy t*%s ﬁ@éﬂéﬂcﬂ@@rﬁa@a@_@aﬁs@&t,ht% R Mﬁl&ﬂt ! wﬁéi hgg'réxNQReéstg
varyin se rate [ micrgcontroller stop toggling the
R P i) Mo RePbA B bio e e
S Pediemabyedy vanmesrmhagst tsprodede vsrimedtfechamdsddetddnaniihe
deimaiiRanlise falRahelzexample, in a police model, the system may
be preprogrammed sucg)t at a single trigger pull will produce a 5- second
long power supply activafi ﬁeﬁa‘@%d. For th’ir&S2 seconds of that
5-second period, 15the Giitsepmasessor mal2 B®frogrammed to control
(pull back) the pulse rate fo a0t 19 pulseg pgpsecond (PPS), while for
the last 3 seconds of the 5-second period, the pulse rate could be
programmed to be redulett 85988t 15 PP@.InQﬁae operator continues to
hold the trigger down, aftérlithe&sicond penadhas lapsed, the X26

system may be programpeg o coutinue diﬁgpgéging at 15 PPS for as

long as the trigger is held down. The X26 system
18-19 seconds : .1 PPS,

18-23 seconds : 9 PPS.
Such alternative pulse repetition rate configurations could be applied to a

civilian version of the X26 system where longer activation periods are desirable. In addition,
lowering the pulse rate will reduce battery power consumption, extend battery life, and
potentially enhance the medical safety factor.
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20could alternatively be programmed to produce various different pulse
repetition rate configurations such as, for example: 0-2 seconds :17 PPS,
2-5 seconds :12 PPS, 5-6 seconds ;0.1 PPS, 256-12 seconds :11 PPS,

12-13 seconds :0.1 PPS, 13-18 seconds :10 PPS, 18-19 seconds :0.1 .
PPS, 18-29 ssebrigiooppaiiopel s SRArmsiNE PHseaiepdiifidHatd -24 in more

detaSORIGYRHRRS SRULPEaPPliadte BCiniiasversigi gblidey a6 siateperiods. Ina
where longer activation periods are desirable. In addit'(j?n, lowering th

firs A QBN FRd e BHRBAP o CORSC BEGHESRe BRI, R POwer

suppiietantialbrakassa therpedicalsrigly Gar. In a second peiqldtaih@] to T2,

operation or the X2 tem, jllustrated in FIGS. 21-24 i detail,. th
AT RTINS O G R A OE LSRRI S 1€ O e

highpeliads spark firgisperiad TOMHTEN takes dapacitaraGly R gnth@3saiel to E2) to
ISR S 2 ooy SpRIEs e e Reni e o
throgh (1l pwiting Ok dasfiasser witidand thilbuglséheprimaryaliodingabtisdSigR, across
1 0 g poss AV MRS R B ek RS 05, R RA RO YR, B Rurent
path, allowing output current to flow. During the T1 to T2 time interval, capacitor C1 is still
passing current through the primary winding of the spark transformer T2. As C1 is
discharging, it drives a charging current into both C2 and C3. In a third period from T2 to
T3, capacitor C1 is now mostly discharged. The load current is being supplied by C2 and C3.
The magnitude of the output current during the T2 to T3 time interval will be much lower
than the much higher output current produced by the discharge of C1 through spark
transformer T2 during the initial T1 to T2 current output time interval. The duration of this
significantly reduced magnitude output current during time interval T2 to T3 may readily be
tuned by appropriate component parameter adjustments to achieve the desired muscle
response from the target subject. During the time period TO through T3, the microprocessor
measured the time required to generate a single shaped waveform output pulse. The desired
pulse repetition rate was pre-programmed into the microprocessor. During the T3 to T4 time
interval, the microprocessor will temporarily shut down the power supply for a period
required to achieve the preset pulse repetition rate. Because the microprocessor is inserting a
variable length T3 to T4 shut-off period, the system pulse repetition rate will remain constant
independent of battery voltage and circuit component variations (tolerance). The
microprocessor-controlled pulse rate methodology allows the pulse rate to be software
controlled to meet different customer requirements.

The FIG. 10 timing diagram shows an initial fixed timing cycle TA followed
by a subsequent, longer duration timing cycle TB. The shorter timing cycle followed by the
longer timing cycle reflects a reduction in the pulse rate. Hence, it is understood that the X26
system can vary the pulse rate digitally during a fixed duration operating cycle. As an

example, a pulse rate of about 19 PPS may be achieved for about 2 seconds of initial
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increase rapidly. At a certain point, the high output voltage caused by the
discharge of Cl through the primary transformer winding will cause voltage
breakdown across GAP2, across El to E2, and across GAP3. This voltage
breakdown completes the secondary circuit current 10path, allowing
output current to flow. During the Tl to T2 time interval, capacitor Cl is still
passing current through the primary winding of the spark transformer T2.
As Cl is discharging, it drives a charging current into both C2 and C3. In a
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produced across the corresponding transformer T1 winding in the FIG. 23B circuit.

Another benefit of the novel FIG. 23B and FIG. 24 circuit designs relates to
the interaction of C1 to C3. Just before GAP1 breaks down, the charge on C1 is about 2,000
volts while the charge on C3 is about 3,000 volts. After C1 has discharged and the output
current is being supported by C2 and C3, the voltage across C3 remains at about 3,000 volts.
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10 optional, enhanced function, only one of these secondary spark gaps

(either GAP2 or GAP3) need be provided. FIG. 24 illustrates a high

voltage section with significantly improved efficiency. Instead of rectifying

the TI high voltage transformer outputs through diodes directly to

very.high voltages, as is the case with the FIG. 23B circuit, transformer Ti

has 15 been reconfigured to provide 3 series-connected secondary

windings where the design output voltage of each winding has been
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S&%%Iﬁara%afogﬁ de 49 wmame memory set aside for logging the time, duration

of discharge, internal temperature and battery level each time the weapon is fired.

The stun gun clock time always remains set to GMT. When downloading
system data to a computer using the USB interface module, a translation from GMT to local
time may be provided. On the displayed data log, both GMT and local time may be shown.

Whenever the system clock is reset or reprogrammed, a separate entry may be made in the
system log to record such changes.

It will be apparent to those skilled in the art that the disclosed electronic
disabling device may be modified in numerous ways and may assume many embodiments
other than the preferred forms specifically set out and described above. Accordingly, it is
intended by the appended claims to cover all such modifications of the invention which fall
within the true spirit and scope of the invention.
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5merely act as conductors, The X26 system trigger position is read

by the microprocessor which may be programmed to extend the duration MCSLLP
of the operating cycle in response to additional trigger pulls. Each time the

trigger is pulled, the microprocessor senses that event and activates a

oL gﬁjg time period operating cycle. After the gun has been activated, the

L.

ral Information 10 Display (CID) on the back of the X26 handle
indicates how much longer the X26 system will remain activated. The X26

system ey UGN BRI MAY ReIaRGEIMWR!d i@cfiafaqgmﬁ@;mgo@g%&r,for

example, about 5 seconds. Alternatively, the activation period may be

congyggRammed to be extended in increments in response to additional,

sequentiaj {HagRy timlsoEashinad ke tbgaendsiuded:the G Dieadauter's
will update the countdown tinier to the new, longer timeout 15The

WartdBRementing trigger feature will allow a civilian who uses the 3(26 system
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qunfor a pialgngad-neriatnEARlng asRer IRJahaoursiann and he

ground and get away. o protect police officers against allegations
of stun gun misuse, the X26 system may provide an internal non-volatile

memy\/&@&ﬁ§igtﬁgf@1 @g@m%ﬂwlmﬁmef@ﬁ@mm&?@bﬁi@ﬁomﬁ%%@sets and
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system data to a computer using the USB interface module, a translation
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4.

that the disclosed electronic disabling device may be modified in
numerous ways and may assume many embodiments other than the
prefeeachianmsopacifiicalrset Cuinandvilesatibedradropmcéssoointingly dtddendar

intended by the appen %ﬁ claims, to cover all.such modifications of the
date t1me(1<ee 1\}v¥ﬁi gﬁ%%ﬁvg\n © Wﬁ}l‘léa?}ﬁ gx Yatod dRrqe @spgﬂ/ﬁ@ asaca en&? based data

inventio n pirit and scope o e Invention.

realtd@SLLP CLAIMS 1.A warranty control system for an electronic device

5.

including a microprocessor, comprising: a. a lookup table for storing

data representing the duration of a manufacturer's warranty; o
The warranty control system of Claim 4 wherein the warranty expiration date is displayed

as the month and year of the warranty expiration date.

6.

The warranty control system of Claim 5 wherein the display includes two digital display

segments for displaying the month and year elements of the warranty expiration date as two digit

data elements.

7.

The warranty control system of Claim 6 wherein the display sequentially displays the

month and year components of the warranty expiration date.

The warranty control system of Claim 4 wherein the warranty activation means sets the
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b. warranty activation means for setting the device warranty expiration

date; and c. a display for providing a visual readout of the warranty MCSLLP

expiration date. 2.The warranty control system of Claim | wherein the

warranty activation means sets and records the warranty expiration date
warkPNedpiaaina e, inifialalivaliprial {RaAeui8tion dHRGIVAE r&HI:Xn?%QMfPAar date.

system of Claim 2 wherein the warranty activation means sets and

records the warranty expiration date upon detecting the initial activation of

9, theTievm&lytﬁcbﬂﬁ@haﬁﬁénﬁoﬂ_ﬂ&i\ﬂﬂl’FQBEYeﬁOﬂdeQﬁﬂﬁiﬁ@d@@i@éﬂﬁ@d@rglzed by a
%reulgéé le micro I’gPESSOI’ |{1Ce%9es. a ndar e time kee

batt?u%c ion and the Warranty x| ratlgﬁsg’é)te e&/ %yed% erﬁ%&f‘é%%%?%é%%d

eleciatdcréedouby BoWewalrarinjecntrobgystermof@rasn thevmareinythetension

battd/@ RN EXRIALOR daisisidispiayad:as g monthaed year of the
warranty expiration date. 6. The warranty control system of Claim 5
wherein the display includes two digital display segments for displaying

10. the ThoRtrang yearelementsrafithe wemaew BERiEaR datR AR AV cludes
&gy nents.. 7. The warran contro 1%ste of Claim 6 wherein the

e G, B Sy s AP IR aRaery modue
andweaettingytiexpination dateat®Tdmebasednty thomtuoksystatansioe titn 4

wherein the warranty activation means sets the. MCSLLP warranty

expiration date by adding the stored warranty duration data to the current

1. caldihgaraaatsy oomhel wisteaney eisimrdl shsteimtbe cirairanioreesiinghees a data
1nteﬁ1&‘étE@Fiﬁt&@&ﬂ&@dﬁr&ﬁﬁé%ﬁ@ﬂ?bfc@s%@ﬂ housRehil BEEBAVERIR wherein the

‘Warran extenS|on battery module imerconnectable to the electronic
R BT B T FARRP L R AAREERETY FRETpeaty rom the

ext@xﬁéd&n)mbﬂﬁarm readhite ihelualesmey datararion digcthakstoses theookup

extd@ Sk%(IJ% dlcg The warranty control system of Claim 9 wherein the warranty

activation means includes the capability of receiving warranty extension
data from the warranty extension battery module and resetting the

12. WarfgRty LxRAlgR: GalRRASGECOR e WA HE I 08 & cludes a USB port.

13, The warranty control system of Claim 11 wherein the data interface includes a wireless

data interface.

14, The warranty control system of Claim 11 wherein the data interface includes means for

establishing an Internet connection.

15. A warranty extension system for extending a warranty expiration date of a provided
electronic device, the electronic device comprising a microprocessor, the system comprising:
a battery module comprising a battery and a non-volatile memory, the battery module for
removable insertion into the electronic device; wherein:
the battery module stores data for extending the present warranty expiration date;

upon insertion of the battery module into the electronic device, the battery module
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11. The warranty control system of Claim 1 wherein the electronic device
includes a data interface for interconnecting the microprocessor with an  ycgp1p
external data source and wherein the warranty activation means includes
the capability of receiving warranty extension data from the external data

proi@M R and fearting dhr waisanty expiration date based upon the
warranty extension data. 12. The warranty control system of Claim 11

wherein tHE BAEEPRIRSAEE IHERRIBS AU E6H WA trh exRiEHigAAtoNttending
the System of hiaion tdsherewitie datadateyfaselingludes a wireless data

interface. th14' The r\/g&rsr&)r}t [ con%gl s¥stgrg of Claim 11 V\{hergin tthe dbata .

interface IMCIHASPhISanS for SetaBITaRAg ar AT RN Hafs (bpebY making
the ewéamaertyventatsomisysiedrfothexterding aniatiendte Lpitht cledateiofavice; and

prPV'ded ﬁlggg@é}}fﬁ@’i@% equ‘?g?) ?&{5%@1%%\6%%88@%%%&9&% the electronic

microprocessor, the system comprising: a battery module comprising
deVIﬁeoattery and a non-volatile memory, the battery module for removable

insertion into the electronic device; wherein: the battery module stores

data for extending the present ranty. expiration date; upon insertion of

e DL OO D10 SRCAEOHE Ao Ve RO AHEIOP TGRS detemines he

warfCSix piripoo vide giiloe td atdetsitmeupic dytratessoinitial actithgon of the electronic
deviicroprocessor determines an extended warranty expiration date by

extending the warranty expiration date by a period indicated by the data;

the microprocessor stores the extended warranty expiration date thereby
17. makiRguhe.axterdas onasaety ExpiRtovdRISI e MAHAPIY S X ALRMHALS the

for the electronic device; and the battery prqvides energy to the electronic
WargaiN & Rg %‘881%%@ LR S SRR BEDRR IS IR AL AR atam Sighe device by a

purdpstem of claim 15 wherein the microprocessor determines the warranty
expiration date prior to extension upon detecting an initial activation of the
electronic device. 17. The warranty extension system of claim 15 wherein
18. theThicroprate sssntletaimipmofietawalfanbpreipiration date prior to

extensiongypqp.deiectipg amintial Raialion @kt device by a purchaser.
18. The warranty extension system of claim 15 wherein:,
the mictoprocessor includes a calendar date time keeping function and the

warranty expiration date is displayed on the display as a calendar-based data readout.

19.  The warranty extension system of claim 18 wherein the warranty expiration date is

displayed as the month and year of the warranty expiration date.
20.  The warranty extension system of claim 19 wherein the display includes two digital
display segments for displaying the month and year elements of the warranty expiration date as

two digit data elements.

21.  The warranty extension system of claim 20 wherein the display sequentially displays the

month and year components of the warranty expiration date.
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the electronic device further comprises a display; the

microprocessor includes a calendar date time keeping function and the 051 p
warranty expiration date is displayed on the display as a calendar-based

data readout, 19. The warranty extension system of claim 18 wherein the

22, Wananiaexpirafiensdaie;isdispiayad as theeie b angopesie ot termines the
warranty expiration date. 20. The warranty. extension system of. clajm 19
el TR SO IOITEEL KU A ICb ) EeSRES 1P AR
the month and year elements of the warranty expiration date as two digit
2. SARERMERID cadm TRSNAPOR EICRSIAN AHPIROLRL I RYWNEHRD
the display seéquentially displays the month and year components of the
compraseandpeipireienimreercopnaag fhe iR RIRESHb Y S s brisy Aiaduls to
recevBerenthe microprocessor determines the extended warranty expiration
date by adding the period to the warranty expiration date. 23. The
warranty extension system of claim 15 wherein the electronic device
24. furthier wamaptysescasitatayistenfat dfon Bieooninabtidgtihetenioro indlcgssorprises a
UspViththe battery module to receive the data. 24. The warranty extension
system of claim 23 wherein the data interface further comprises a USB
port. 25. The warranty extension system of claim 23 wherein the data
25. interfRcefuResGaBHSes @I eless thalm iniRr (Re Qat2 Bid NRINBHIRABOmprises a
. extension system of claim 23 wherein the data interface further comprises
wirglessdlar i d@Shlishing an Internet connection. 27. The warranty
extension system of claim 15 wherein insertion of the battery module into
26 2 S5ROR4 BIaVded slectronic.daiee eUENAS G TN SR AR I8 orices
of the seconéyeﬁecf}onlc evice by the perloé.
means for establishing an Internet connection.

27.  The warranty extension system of claim 15 wherein insertion of the battery module into a

second provided electronic device extends the warranty expiration date of the second electronic

device by the period.
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