[rishee € ool vl Lot TR T e - . T T M e L e e o

L EP 0315 368 Bl - 2 Description

Princi pal anong the deficiencies of the Kerber et al. system is its |lack

of control over current The present invention relates generally to the

delivered.to the patitent. Qur worRPOM53A¥Plated field of 2cardiac

defibrillation and in parti-eular to an that defibrillation success as a .

functl n qf..current is apparatus for applyi t.o, the

6 |rr°199ed' in humans about a narrow rap qgi";f;ﬂ; amongQﬁigeﬂQan%s PﬂLT %fﬁ to

i nduge H‘h& %Eenpﬁl%ﬂt erallf ?J‘ﬁweval Ue%e|§5}5d % e &fi‘enp u? S ﬁéQQnd 2|

puI Sé\ﬁél@&tclgﬂhag %ﬁb@uﬁ’aﬁpﬁﬁk “%En @it @R CUT I G defibrillation success as & Hiéioh BtufRint i gour
|1 S giparads for tapBlyiRPlol 3! Bddy 'hQﬁﬁenAa deki bioptldiab & hinfansalsdBVa RdroW $ge bfur-

adm Ni 6digde ehlculatod AP MHGS iNRaEbarticollr BRPET €S renfMdilie NérSa Gidnypuise siiplo] For il Eikte

vol t aggenséassitedstiifiatiohcwegh a pair of el eduration ob @uDllisbosidsy thb Wptinkuav&irrant TUC h

poor er s uCdtibrilatorcis @.deviceOgbed to adminispaaldl es, 'is dpprotilatelg B arhpedds. Gurpats brgyndlightin 10

The nabiph velege stock palses thivoghag ipeir bhie@dance below this-valoahaye acnuah p@gdr sucbess rate.

sel ect eatles.dir S'padgies” duthatchesy obd pdiant in t e roe d Thexmagpijtiude af trapsthareivtimpedanraenconn-

r angescidiasnareag- Aselegted, disatete aeartity af et capac tarasy in migali patiantsehpwetes cengpe dm go-

pr oxi neeelsytosey ip 6“@50‘%?“433 th%i‘ olegtically 1 r at PEximalali-15de dehehmsed 1P in b raipden-

pat i eng's‘{hﬂﬁfﬂjpﬁ ‘?‘h?f{ﬁ my rp\;d:ée%‘"é’r ing t H%""és'ﬁ ‘JPé‘ ?f agrﬁ’ﬁt' i réhe ?qar;%h'ifgﬂent
| k IS

det bﬁv pely lopa < <Fh of S B afsori el ae,g%;u o

basi s & c%ﬁs a%a.év%a with Such| 61 §0sener gyoruodabm i ht

and Geﬂ nfél,ée%?aﬁ p an

e While an energy of 150 '},] shold
aut Oma-foblgs i h?§ ces Myﬁm%%ﬂa figaved Wit atﬁh'% trzplgth&ﬁcu@-f 5 and mu

def i br hiolnd iteniby R pelignEMay?ibt RPT | BUMGMI 6 fhis @asmﬂbyvar kRS - pe h he an
ener gy sihd datiPthe enerdyhé\eﬂb fisdd toBee jouisd. Peak ek Priel tahaforaeid résibiah&@b obtdineady -
j oul esThe GiRtor 8ahkege S5l Imlydcafbitivl fom ladgat € 0Nt iHeGBtage astols dlebifidesddt the defibril-
t r anst begib@ation rsBkstdides awtl dafibriltatioh | ca- D When a 108 brapltudb kytreatis pEplicaitd te
pat i enshoutel\berattémpted withi2iBe lovesd Pnepdy firk-S r S ielbtiedese Fibther nirclia mMparsarg@ovidat lar
spond tiwablel Haweeer cdelayg) pssoeiater] withscharging ed2st 0 1B @Scontinué the .charging: bioth¢ capititer when
t r anst the rdafifiriteter ds seccesigey highepbresdyried by Tithe actwiulalsll clizramigesutficiont boedeliver the
myocar e ifriever gnpargyapulpes fail incregsel theyriskieé  vol t ejectasicqupent teh gatiepidhteing the mepgured
def i br patientdeain dgmiage qyeiteryoeserivalion)i ct at es vensHieragieimpedantd at j on | ator when a
| ow anpl i e, Jiferingrpsppnses of pafients 8 d ¥'8nt he shmﬂ%”ﬂi@g"atat teé'a‘s\m't%d‘tf'ﬁ'@'a'f%v\est
ener gy 'P%ﬂ?"w" p"'sél'%Ef' e%t" ot Be¥9 % ¢ P tsﬁP a gdglermined

ticabl & fo patiog e wi t h cu"e B JUEYt he
char gi: ﬁ. '(‘fﬁ Fo}’% séé?%é J e%'s t%l;g ef i br| the ma@"'wss ve‘aﬁ}ﬁfﬁnt [E'a"'
Ener gy wl Shddie i t| s su b] ld YGho ;Br&%nt%vﬁntfo& '
| ower mﬁw thQ § &Ho 5&%%& f“e L ore, ssei’ Sl 1 HIpERR a bilibAlation
patien halSs Qa@aﬁﬂﬁ QP! tfdpa- Pr @l n Wﬁ'\g Ufa &d@&ﬁﬁﬂeﬂﬁﬁﬁdw‘!@ﬁ\' on.
t r angy Rk amb eype IPGERNESRbrRS:, SHod RIUST Tes %fl%ﬂﬁcuﬁf' aaratl £Qbshod QofrilbtionSdur-
Accordpag{ty432@gﬁgaagl Bigl ﬁt&mfpgg the @ad-1 bril lguk.i on deP brillation pulse is

bel i evesoradid inipbdtingddbfethe ipatiestl iiping ddfibril-appar at Ushothbrabbidee bimtht Hrasait aivbition isofo a

det er mamadromi Mmexsaad pakbd pdsbdighdrgecpd-S' 4adi fchadctariep hrativeatehairdatitiritatioma patient's

def i br rdmetets. Jhisciniometidn fapr bea ugsdt byelte | N anecitreecia impedince praicka Rutersatically tailor

Tr anst hesralati & ampe daselecting the hamerge ohre thermagsipide ofi adsfilyfiation pulsgmegerdngtie  of
t hat p&ecoethdefibrilipyion pulseif \leenfirgt [puise pravesr esi st anf &riherecbiepl @ dheppresgntypvention s gt

st hor a¥pfeciepedance. the paddl es during d@favidp iah [Peauiaisrmeasomut e fansiagacie
The pr| ne? ya’bb?”@t'f’c |We Ksrbet 1R ES'r clled | r'ﬁ/erﬁft‘ﬁ’ﬂ?ﬂ‘ce UPRNeyfhich [aj cqmpytagian ?fraaéf"?"(’)n of

%l}; Ener d]uftﬁ)él?t pnat shpraged@pa%rch r P
defl br @' °'a ’épe f'at'f"% act ua c?fg' tP%H“"T“ ° H‘éed 9’°"i ﬂa

havi ng 'Q Huce | car

SCr n ex enal an ﬁna r m atl %)r g’% nrm arlacrhythm
defibri Fé rgnstho%fﬁé5 ce |s arts tac| t i ccu atmg an elec-
defib rIv c@to QA?MH ion r apply-
rent. SIUGRAGHS) HDad a%ﬂf% erB @ve@ firiinbe o ot agcfa a6 the

obj ect ffed QheOB&%(fd? is hW éllyoﬂ\cﬂe%eﬁ 0 | at tignt; Qﬁgr AAhE Ry Q{a%mg% apacitor;
post - digsfehdf 8F a Rdtor ofdRo, iGhPdRRIE bR | N AWSRBEEMEIns &R fdeldEtink |1 dhe¥de dccumu-
pati enﬁmgsedér@awxeereas 78 hdhfns AkMRGGHBAT @ Cad DAed By the kiipakid means for bdiefigt euraci ¢
i npedaperendntl oted phickt HFBINE,CEE IKgrbbradtl Ar  Operrait GhiclBs dasireditChe dein@@b &Cthé paiedthe
ener gy sgdtenastill suffdré) @omagmuimberdee deffcieaciadef | br iimpatince nmexsirihe e riati tgdnyiining econd
def i br imakiag it povripslitsefor éiinkdiepdiicatiot pul se pricustwracic Anpeadarich@f the Ippteait subdequshie
present invention is to ineffective.

provi de an accurate neasurenent of transthoracic In an article by

Ker ber et al. entitled 45 i npedance upon which a conmputation of an
appro- "Autonmated | npedance-Based Energy Adjustnent priate storage
capaC| tor charge can be based for Defibrillation: Experimental Studies,"

b




PR A

2 3 ~ "EP 0 315 368 Bl ) . 4 to

sél’ecting the desired current, the inpedance Fig. 3is a flow chart

detailing the sequence of neasuring nmeans including neans for sanpling

steps executed by the &nbodi ment ofPRI363G8BIhe patient's #ransthoracic

| npedance periodically; andg=civcuit means coupled to the aforesaid neans

Descr’i ption of referred Enb drrre t for di sc%ntrnurg the charq of the
1

6’ sele a’Eﬁ
capac.t arge g fﬁgre@ '&B“wr"-rgeht to a

9
f m 55 c:l

e e .ﬁ@@a LT g S
pat i ent 5 lrolid érfent  Bbeclbofh b bR 2RgA G |1 |-
measur e orhg Har inb”a itor | ccordance
Wth t hﬁheWt Qéewﬁ a o Iis EEifidien oOEe det er M 1HigdNg i$ B Rngdrdi %cl@&&giv'ﬂ'hl@énhﬁﬁ
ment  of jvbh fhe NeR&EN burteMVRIN pdlibnt htih@ fppar at ¥ vablc akdPgotantst 4 SurndMivedear dotidht
desi r edmeastre@ Niradstho@ciP alirgdaénce, 1 Oncludingdes  aRitor NE irJabesriambagith He piefarred dmbadeh
as a hambdng for Hétérmining Olhé Chatgd BRRGIAIARAE € (U aimehtOof tilee prosnt invedigha Thd epparap@dd! €S
14 for mQuiey itcdplivan trel desitedicodnt @sd paiarit ue 100 cludes et érergy Citarage nqeeida e ssushappled,
t he shbaykg ftremsthotacic degedance equakto the Igvat | ent cdp@citan chaddiesd &4 ifar cabpiging rap nelecliieding
del i ver e valjenof iraesthorecic dmprdarnch sempladinthe gy soshogle rarg thepeapeditr 19 petieMel6 and an
capaci t dgsiredreugent bejag ealivesady B dse. irepReEYBr aci c onaigYesRiise el8 for charging the @pasiigrof 20
det ect soithameagye @"ﬁﬂ‘l!?ﬁ'ﬁﬂ"ﬁ?dé?feb t he In aéﬁ‘ﬂ?‘?ﬂé’ﬂé@eﬁﬁ ‘f'?lc’taﬁ?é ;?"EP@PF &y the

enbodi n n ageg rda gnt tffl scaqﬁt(:j{ gf to a
present ;’fr tPi‘?/B’l’? "bﬁ Vi deﬁj ?Wﬁ?h‘é B cgitrets
circt | Eﬂn QR?: 5%?" ?erIZI c'?‘?c' 5’98?°° rrllq.“

respo e_of. ef' bri atlon use capacrt r co nues_un
t he ?p' [ mﬁl

drdinal v. g
]
def bri ﬁﬁn e dgqaareglaa 2 ey ﬁ%aags @ﬁé’a Hnﬂlé&%y‘é {@%
determ {.J}\chh&]ﬁ kS Hidw? Fﬁwé ﬁle?{tg rbpIfe §t t«rhr multtplueé’ fdgRingdé opaﬁreh sired
capaci t gdrpfifaiin e ds kibrdd@lized AyUBpeaBp| | €d tdbd difiveRAlid eetpateat I, Vel GEnoPnalized
desi r edsiiingahé bationtd PansthBiadic irpb@Rte tyal Ue | fmpb@ines AHBICE, Y saicBbd by b bfdratet4
| ati on gmalrerhatig clirteat\excitdion gial. TR8 in6 I €SPQAKELa s@ecr switth 8. P trbtfidvb® Gorh lae
magni t upeiade sap® aavingl @®i Iowat ehaghittidel is| ats OfMvolbup Bblei28 it aspansé & iranstiorbgic im-
r epeat etiken totreprémentcitd patientsdrub arabdtferapiat i ent pedaacer ineasinbinerds maderhy ian dipedance
sanpl i nigeedepce aith bigher valuesabririghaliriutadcto i nped avesrementaysteammPldance factor,
[err] i wardng degreesof pgtieptrrontagy easigleepe- snal | al t erfepddanpe gogepusement Rystemu 80 ingludes
si gnal . TH&e flawest seroplechimpedanpesistngrmalizgilt ch 2@n iMeernce jsensing Cfrgull\ B dhdt (atiieg, the
pedancelostaieinto pReounh dher shapg gfyibetex i t Bide Pptignt wilh a|leyyeurrppt ALk |excitoligni signal
r espons #avelem iR swhieh - the storedn ehargg il beo rep %“@'h?a‘tdﬁé‘ é'tdi %?f’(“‘:%‘ a;?%résm"dmg

t ranst hS‘?"’.!t‘?f?‘{: In E'Ei‘é{ﬁg{?e: a\gtsr% t%' aFrade b)?“tﬁ 5 3’8‘ \? t?é‘% P"%

hi gh o X lon

o:‘ gp:t | %.‘T’é%' g %‘F%g o yield a targe ga eérg'g é% pr? hgh&it %:% as a
h

i nel ude§ el o w g acrtor st be i 3 Ué cy ich the

h t re oracrc im pro
Sené\uag fort fgﬁge?hgﬁ t g@rgnlo tak a't ttﬂa aﬁlﬁrng p eStQaapﬁgho ur )h
RO T LT N o AT o B o el A
W th whiygh t& %teséaﬁﬁ'n?ﬁjnp SRAEOS eMdrgy stdfye thbﬁé%l@&h&@%ﬂﬁt@ﬁ s@ﬁ’a! ﬁél{derl&l’e@déiﬂ%s a

cor r es pakGiegntsledHatgmt el thel dapabibr desitablyat @ S uEdHPANG Ythe) Bondlin€aR [RSr€dshadbienas with WHepU't
si gnal bpejirat isstbré Ghel easp@inb@ Ndf' tandtiiopdeist hor agkipntshesener gya Higlo rcagat defibrilation

t hi s noimpetdnzeds Eangietad argl contnpesdamit theat t heulex cart bd refiectsi nthé séatedgingerzyce | N
t he mul terget iveltdgdbyeveinis wached. elischerge ehie t 0 yifastods storaddn (geit-up taiedter r ed

enbodi mespecitor e ceaxgedt caudes rthes fegited cuvand a vol t dgeedarspedonsing GiviICI? isipennected to
capaci t 8ow ¥iough theepatiods  frequency of 314ki [patiliast 14 by relave gantsRs a/eeatThMP'% St he
char ged t JMPSecRAE ether, gbleriss feaiueps 0F POAT t o f 1ABRNIPGHSY U rel :fpnt@#t re closed when

t ranst héﬂg%?fé“q B‘dh‘@é"%l"‘ﬂ%‘& °’§ iy - pdPPereeH 68 ngethe ppergy storage

di f f er eARPEBY FITS ‘H'B‘f" t t°a re Opﬁ pd Y
sltorggjg d;é‘?f? ngbfé '?ﬁw RipRee aa: IGE é(‘fwar;afeg are e t g ﬁﬁf:::s
pul se. I AR n M e 0% r"reg npa oy °apﬁ%8d'3ﬁ%% i gors

h F\e patient.

energy S RIS ool VEY Blawi Est er excitation sr g ;,g Cct n2%n in more
requ Hceﬁ-es——aaa-r-gmg—e#—t he capacitor degjg )5 Ve peak -to-
non- 1 i NearsE Qs §SMRRAAMRK Waldin 118aRRYI NS DELOERBNE: g%&ﬁ anves a
tr anst h@Hedfdidred embdtfthdntét theSordserit HIEHEEH. t O 52 Niohe BMitdr RBhprEd b édrgtclr@'}?.' 4 74 to
i mpedance fig £ @RI i@icBshaPMBcKkC R WESheUNt i | drddBce a 25 PHIVEIE (Pedko-BEuKY Sfrariiced

i n the shRdedes cAMBRIERCEL ihdkide®in FLOL.t age | evalit nsder BaThiess miivaIC SigHaDR aPplied to
factors stored in | ook-up table 28. capaci ties priaancliadiged ac &daia tiahdordesisl ed

current | npedance sensing circuit 32 is connected to flow through the
patient. 45 paddl eg, 14 by relay contacts 66. The relay
i s These and ot her objects, features and advan- arranged so that rel ay

contacts 66 are closed when tages of the present invention will be nore
readily relay contacts 68, connecting the energy storage apparent fromthe




-;r" T RTINS - >PA I I st A T MM RGO g ISR

the preferred enbodi ment of t'he present I nventi on. 55 wvoltage divider
corrprr sed of resistors 72 and 74 to Fig. 2 is a functional block diagram
of:.'t he produce a 25 mllivolt (peak-to-peak) signal at cir- inpedance

sanpling circuit inclsuded in Fig.ER031536&BIt node 76. Thbs 25 nillivolt
srgnal Is applied to the per»rrary wi ndi ng of an isolation transforner 78 3
8 the secon.d

vvhr ch ¢3¢ Lﬁi i °'i'8° t?f’%?'@%“ proc f’f° r'%/ gtep
| S tO |a8 ' im cqu;w c}IIe%hMr elay c vorl‘t‘.a‘;qvae l::e Zoatoszo eo'; the
di gi {Tg¢ B‘cho @”ng%" ff’C HRLE o DI € m a.r erﬁ" iy
paddl efe am %ﬂ HAIE Qﬁrg arr¥ O [ eMisfoal Biitzed Joﬂag rdﬁ‘al Js't“ s%d

reflec a@ranam Sing V- DECONRGAR first 18RS Sablo 42! thalEbrréMles the

| pr esgd f@ne $e_1§loenarespeme erh@aawt of  bilsut @6 VP EdnbdridOaeCio Mt ipalidry's 0dn- 2

hi gh ge¥iamplifiePso equalé 1280/4.6 -le,QWﬁdre?-Z‘.ds vol t agiRorsdicdmpddancs. t hen used to

anpl i f #hemaGftude\dt the impsiarkb esfisctddroavtte 84 havi Fastvedk-up tablede2 togethdr rvith teodher up
t abl e geliert babsstrerprimbgiwiging.ne ues of 3106 nidupliadés ibisratedriee Bip.cic b inadlementeth e
gai n  oufTpatutdut oframpliier 8in fedita the inB@ of 0 t heusingt thenROM rhercomy agsbciaterp Witlf isiagle 80
equal sa band(yags3litas86: wigtch) extictsy and 2mplifies st hobeaed eofﬁ'meéan'@é'e Lrie amgeged Inue of
t he i neduderesniab frpquency Fompenant; ¢fdhe 31 F| rst 9‘?95@1{‘5 up“‘t HB| second 399'6 t’ﬂ@i"gvﬁ’t h

t he ot Heherts sayapnyavacyiaiding § pge pave #h its srgna from ND 1gprvert gr

il ust?"é‘t“édrhisrrs"]?r ve f“‘péﬁrs@“?' @‘i‘ré'r’ft ed’sThBe ffied Jy t' ek PC‘E’O fIfg“"ft%d to
the inf L'F; cf assocr B'PE ?ﬁseg u °" gd E;&"é‘;""

fil temwg??"t k ?%“atf’ ||(es 's° gﬁarefé’ﬁ' ¢’ st
arrangﬁ °a c. gofun R SIOFs) °fpre§quency c Caadds value SEUAENE S,
with the's rrremfpr'd rgag e klioohﬁsraﬁsgau%eﬁ - o S 5% @ik Ne
Wave a&us'Joﬁage s QQQ:oﬁ conve GHiHsP B tmininkdth S

si ne V\Gafient'® thrthb raéié $m§1Fbra€6ﬁ§mp I'S bﬁﬁ g Pdulef Qéfediﬁ\ a&dﬁiét&rl anal

fact or s Qbn-fir@bH anl & &hﬂlﬁch\@%h%dt&ﬁed pra f UnCiHeQﬁlchfrode&Gr Wﬁpﬁé%ﬁﬁﬁ ifhRlly lofde@Vi de

| NCr eagam #phMbhititioRNin e tiRbtakedOdmbodiPPI OXi with Wil F2ds bfifs (ER hex) Thetfends Of
filterm8f, b olth@rof fomtwoltsy cirfdbpopdi toSa Of 2senbdchad thy @npedmive dakibsiis rdtlieved from St
out put pdtient dmpeeiance Ce t e obniy a@Banvibutait oft Or es tablea2 pia kompagdd| with the negister vahel fle on
a capa@izasowitD@nresponds to a patlent impedance of sampliegicimpedaegesyalye g liwer thamthel erec e

val ue 285t ehmsy Ekis Tiiptiorfshjp by deriyadenent Vipysinstatessmipimemnthe register i ipaded it
first frasokhe gsingchppelerigtcs| a@B‘ Alefitepy a nihej newomisimyum)| Yalge Asihg pad of the two

corr es?ﬁ)?'i'drpﬁ%f deitier8el y to the num i nffedsereRd Bdintervah thisiZpma PIPRSEMEINGIMR| num

pati ent' "¢ pagegtsigne! 2t the %‘Wp‘éﬂéﬁﬂ?@amﬂ'hr s ré?l’"&?‘r"B??é’Fﬂc ""‘"i' Ee'"eé'r%' or-
[err] g girquiy 32 r‘seg‘P ?@ 948" | °ﬁhﬁ bit non | ¥8ke ?‘tnp c art
char ac%’@i"? oedipital ?°"§?C afso?) ‘j‘ﬁ?' or §t es t‘a’( drﬁ m # Pisd ded
g ven PRy Bordbectl T PR 7 it i e b gﬁgm@hms
(FF hez,ﬁ QTHEE PRIl the el BiDfided ) eiut put_ rorxg e&%er Gk
25 eg ?@a e il {ohsi ! oL 1 eareq e Bt 8 ok el

an additiordd | (Eott f 1t &e%&ﬂpe%raﬁcﬂth%étrj@nt e register

ohnms ap e@,ﬂ, 18 edo
val ue. ol die ficifoh tp$ovraer WS B@idRa L O 3 PatA: QWY condRRA N8 1 secSiNGaMBIhg

| npedaggag bHQ'oﬂ@rgitaﬂ rbSdWBdn {ohddw BRRIGE ©- 4025 ntedalBhe GWESE trirRhatbdidinpBdafceC@lieal SO
be dergigm@d. viously stored m nimum the degitatieusedas bondeadniok sdtond ivsakampt he
gai n charrae trequbry iaC 8hien ABOgIvérfer 88 saB, fi | table mbihery regwienkiup nieble 28| pmwidesAa t he
end of pibdithe touiput @6 ingpedane sensiatetieat 32 is 88. normalized impedance factor Z3& itssmtporitiat PCl

i nt er veictated thy san[agsocipted sigole theard comiutel ns  t hés UShetoambuigyths capacitor cherge hesderliioput
of i mp&B&he and dsneproximaisty i derts &l the s#&npldeliyerdte jdagired (serenhta fhe patiank jtaido

ci rcui prefgyed an F'B‘@i‘to%QSF‘PP'G' 3is byibeungi ¢ nig acc"-l‘ﬁ‘F @ershape&&weé!em'aﬂ@ pusesent

to a sét ! %ﬁf“d“"&ﬁ?&? af‘?)B'élP f°&1at°€onver fwayefosm su

recor dBPMy '%%% sarrpl edt ¥ LFBEI ?ﬁ\e
V\hl Ch 8Fq58?ﬁ tlf)ly T ﬁeﬂ“ne a- bt al E ‘Coaé ac’ %arjglllﬁ's Ca a(:lt‘a‘s:‘::f):eé rrB‘ es
the an ”f"b" Cl c%ﬁﬁ sa% ) ?

here ed fo . The peak H e\{l to
ref | ecf, %&g’ﬂr GO, ) fondth b hiiﬁ for gy r ?or?a aﬁné ﬁf L o0
true t r,@g Al fi6nin e o
of lesg &e 34 h.y rlod s fy%;cally oD el ng wa J«rr.hmrh Ghich iR rs aemreacrrhe
bet weegedosusd§ Jeficblodg i8¢ )ﬁgd larypnﬁ(p agdi tsh &k trieavﬁbé?&mq;epenh Gntd? gl loR theand
t he paHa@@tmo fn%&ancegéﬁ\ el 1 fication prohshefantsMhddititd hr@rl'aérstance ofAﬁe sise
concl usi Orhe @mpidtCoulpRONdREAD RENVERAPSE bBg dat andihd patfThéliGistatde of @R Qfisdiiargdpafhor

| ow anplovitietd® sing®Oboatdnéompitad 34 toh @wth@west tidcRiass hdroaklgithe trafe@GHadIC Bnpddunte of
signal s. detected is used as an

i ndex into a second | ook-up The frequency at which A/D converter 38 sam
table nenory 28. Look-up table 28 provides a pies the output of inpedance
sensing circuit 32 is normalized inpedance factor Z as its output that
drctated by an assocrated srngle board conputer is used to conpute the

VALY =N



TR TRSHTIREC HEAIPPRERONOTI bl 2l o TR R AN

er ement period, here terned the patient contact formula E = 1/2 CV2. The
peak current deI i vered indication-(PCl) interval, the | ength of which is -
set to the patient on discharge of the capaC|tor how by a software
i npl ement ed decrenentifg tiner 36 ERRAREI/HIends in |arge dart on the
shape of the in conputer 34— This period is typically about two waveform

Wi th which 5&:.9&: ?Jogl\ﬁla |§ssg.f£. hed &F theThe Se‘fs&’”d§ nrdt 28 Blidd % &lm%Q‘? ohO
yi el d i bt or m (e 2 sle Cloalel Yol bl e
nat e 'A(J 4! SRRERBRE TR zed impedance sampled capg Sefuals op%g&é%e
and res'f&k@%?o@ud&ﬁ b} rh"okd;& $able IREhSARIMRS OUt Rt vBI{axgé“cl%@quQi%Hﬁﬁ dal are
char ge [R{ daretdiiof bétRéen PoakHofverll clrtft £iaSChar ge PRdxpedhb ivdrdiRibt biBragd SghcRorear d
conput efundtbnf & pdtisht tilBédandeniel w@egertidGilr ONl Y i§ henelalhyodStdbRIE Gbdin th oal 4
7 characteristics of thicldefdiletod6 disthdrge path. tion before the patieft'st thafistiiprdcicampedante,

al so t hahis asgelatiers cst ben establidhed lampirically orc har geand osrissqubntfy Fheclinhicinmtt veltags, Gavebown Ce
18 t o cdmp-resortcefmdskanaticat owdaling aif fthe dibout el deteeminedhics agcamplisie thid, khepatient isrinie
char gi nghargeecirdipaci t or . \Wien, however, the tielvassseneasiniookbveran tarbitrhye transthoracic
nor mal i zedTherfigewplized dmpedance factor 9&9&5”‘@@ capadmeegiance and ghasgingnly Hegundiowardsce eatts
the f actse‘P"‘ibPB'WRj'é'de BY is| rseyided) |9 & fEg ineut2g ¢ hugsppr&fnpelelfage limit.| Ip thet preferred di-

char gi n@f Bsmyttinlier; slagecest. A pignal mspaasive oo het Pk rfh'Eé%W@' yeliage, ikt s Prvided BV 5 4
5 To ?' j‘”t 'bﬁsallsgﬁ"ﬂﬁdeﬂfmﬂeo?‘ﬂweréapam t PttabfeH?Pc'P 8?1° ‘}'ﬁil:r %e»
ICEE.?S?E gnﬁ:rctor svgé cP b?iﬁ S{{ :%rtetr%l gperaf Js?zge d%:‘ :l citeq‘g‘ S r%sultant ﬁ; rr p is ;s red in

ire i hic 2 for
tlon\aﬂ g B e.ﬁp&wmﬁﬁ 5 ‘ b

Bhi@i C | 9 ﬁcf? ﬁswn fiei e
establl idoﬁ‘e Meeémnve?@ ea‘ﬁ%equegﬁfgeam@ ffaaaﬁf ;ﬁt B coribbd 84Fhe RAVE

been by of ?vﬁt@l‘i b6 info ARBLORAPRY sightl reBi'aﬁb?ng' NGo Ofnaf PRaddl fmit has beeH RloRFrThddC that fhridi
acconpl igfehselobibd curfehito B8 dbiferbd toSthd Ptient.C har g6rakib isCdibstituted for the initial value in the volt-

10 ti althiyg inseUsigael dppricdaw Ghedsbedhidngut &'y t I aigs liidregisteils. The nornal i zed

i MpedanewitibiRe 2IThe diufiplication @Mhe 8-bit cindedance amdceftiid uglista) insBnddegMe chayapes a
cor- secgna flomothird fook-ap ltable2 D ith (e Biitded t Oridad ftd sterhigd ¢capatfitor t2edapingtie mgp sec-
vol t age nbinalized impedaive faatefsignalddomesdoodi - 20f @d (AP fritqoval evay Skeege tR4chare Shay il

r esponsilapirup table 28 yieldp & 16-bihpulput signal sepre-y ol t-acpiiniatelyi detemingsi to \pe desitlirdgy This may be
sel ect orserding theHinglgarget \@Fasv.tru which eppediier nul t ithe ¢ase fgor expragie. the R%‘ks tigystherprice
60 based2dsio ke ﬁ?a&%‘riré@ siztger; bitvesi w,sfpmjt impedance is on the order of 20 ohms, a value

15 ohmit ‘r‘f’ﬁ@lﬁlﬁ‘rﬂ&’é’°‘§ﬁ€l '"B'h'eﬂ'ﬁ‘éfs 65 P"tsP“délSqdar c ur'this twodld corgspon i, relafyalycipw gepaciyyy

whi ch t Adh %ﬂ slage 54. r é&u It?'a‘ﬂ'?'g? Uk tsf‘%h ingJCe: FYELSE icharge § may

stored in Yaeagter f%és 991’ é‘ﬁl "Zfe’l’q!t?ﬂel 'I ati on %@ %pgm' °'t 5 '§s' ‘ed

m cropr ?gs'Bsr'er%s‘ e®) PRy ?°§e(i ers 5 97‘3(5(’) ‘t' ! 5'2 0

' P S L 94@%" ot Tl

the tabl Qr%ke lt Qq aﬁsf or}yerct,é, Sf REL é?tgr arld'Th @gﬁﬂ hen the
o 2Gabifeh Sola ris Bk réabs@h! 2

Mmeasur efgfing! aﬁd ﬁﬁ%ﬁ&ﬁ Sﬂi & tmﬁin ga‘tedo SW de6i
si gnal R Miné AT | gAsind. Siklable BrdtgeléOkd @ge |1 nit Rgs .sbeeﬂwqtﬁ rEASTAINE Ghe $aRélls so-
final theiselitols> Paeits 284,650 and@,168dos v er ed duenced6r sipé bRBlted by\fls alfdvé-described
subst i t womdiof Mikiet i@ asBihddalo télptsRert st he v dnibodithBiit 5f theprbodeat itetidal appl i ed
to the sgeand i nput of age limt regist er swhenlie jpbtrueient2ié. acivaed, capacitor
mul ti pl i catriechargd ort ¢epacBeri2 iis sampledihtough | N Cethtrge ortriUZRUak violtege Aimit elicuittH4care
char ge pr $000stp ghaditage dividerhnatwbrf 8dlendifs t abl eedsl reseitity é eap@eifor imit voltage @tored tirp
st or age ceavpeas intodigitd! fefartiyraysecend angigg-tgec-  novoltagh ilimé dedistyre 82 frc eerd- dbhen seledtigall
from secigie coneder 96, Feoay AlhCRWR SFrify ex c cMich 36ds enprategdo inftiate ciroyit prerion, g
tabl e 2@cypl¥agecond ghanpg! pf tb%‘t‘i?&"ta' %ﬁ"?‘?‘?w reprigilial Zyyw YalyatoB PS5 efEnseis deadediingginipe
requi r ed"CYhARC PaA 5‘&’” pg fohérst ARa)l  t ar et iMRSPanSy, @Iielr 4Ane YOk ?Etl "E‘?fr
the cas é’°ﬁ“‘|°"°rfaﬁ A 'sf peteefie s t raﬁkf“ﬁﬂr%{scls ini§ajizqds toy *b“[?e

Thi x"f‘ %@hv nd danc¥ieds fryqat ! P‘a@ > '"928

val e i nr;a 'e"ee Wﬁ? g StEPS R oty e B oy 1°a~h rﬁé*
ggr J SEPO (g Rcr&st% utl fylo gKa 9%995?0' Wt hfovad|¥ {f‘l% Jﬂél 'Uoﬁ ndmg
to the vo mg&mlut %Jn second%b tebrﬁ%pfsé st or a% ﬁaﬁ‘a& ﬁm d;u e%mtnag &Qsl n

a St or etheliddichRIstSb® inS a 24pabior IMaGd REEYr SOUT C2. Efpacitor compaFa?o‘i/bt%Fd@rcoﬁt?el tieegh
a rel ay g8idngw éonfpédre8 P RERIRRLIERAEBHGY SOUT IS thed-Sctivalgy. CONPri se a

convent i el 22 against thd Kt Sditsfea@Re 6BRAGI L OF . Sepod firdl SRCio Me@Fihay phbeskihy/bat K
char ger vottagétiim@ hegistékdl 58 0Ast loddCasomé capayi- secéndd AMNPabab@s/ char gaovigent el
22 noni ttafs voltigs isdes-thadaiis Stered Bmiapipacied t 0 Ocenparadrdbirg@cdniralcisdud 12ere Kigitad tepre-
charging of the capacitor and interrupt it when the wi nding and the bottom
end of that w nding gated desired capacitor voltage has been reached.
on and off to ground. Suitable chargers are de- Fig.3is a flow
chart detailing the various se- scribed in U S. Patents 4,233,659 and
4,119, 903, guences of steps executed by the above-described both to



N st tim e 2

converter 38. Again, like the:first AID converter, the wval timer 36 is
initialized to a two second tine anal og voltage appI ied to the input of
setond A/ D peri od. The current EE’EH.IN] 4espond| ng to li({m sel ec-
converter Input is rru?trplred by a factor four if its ion on switch 26
is then retrieved fromthird |ook- magnitude is less than 1.25 volts. By
this t eedation obthe capititbradlifyeSthicigle 8 SENt t OAfBE Mo Bhaifeasr the edpacidetias 4@chsdque,
I NCr easmebdIirecaphditor mmagei-egistww&midtragms i S prige finaf eoltaghi niil, ahe. prddess bscaries diom

vol t ageaded mith the dimitorsifage eliored) inyvo imit the charging loop at block F. The apparatus then

t 0 t hid—épistersc 52 ds dlustrator tby iblock Ataf iFigvdedf f r om skl L 1ekdy] indidetor Tdeawsily p dischiarge 1ve-
second e Expecipr ¥qlteger is Sessi than this limity et g5l e qgest.dhany ichargy ig fasfromthe gareeligedusi i t
regi st ®rosessProcerds G,Oa‘P"P Bs*f’ shasty whetheg theapaci o @°\R§P3t°%§e‘“?° engl leakage resisiance while
Capaci tie# ‘?."GGPd!EP‘dF?)Y ’"&’E?ﬁt'r'b'l‘ascr r cuiawaling a discharge F%“@bridﬁ?k@d’hﬁ’ ge cir-
conpar #Pb P PaMNRan  gctGH Qpihown e

a as ye! ; g: i 6 retla
Ry { W é’rfrfe?aiacte Pregpiny agvffi
Y

a sthora imp t The
second

a g ch nf 12
takenC TH sz@l{ant i dancep\yaﬂl\él des nta Ny ct 1
this s ﬂfvﬁ@h i'rﬁrsrt loo‘ﬁ-%ﬂqgﬂlé Q% is COfRRkAL or/ @Jngﬁ d@t@&&f &hr&rﬁ‘ébrﬁph lo@p (not
di git alagiu%?fh@ previously stored minimum rmpedance EP Gy, arP the Bbsociated energy delivered and

10 senty@ld 2f),0h bioBEDCRRAS idsd thal Mol RGE. 15T higatiohlitbdhrike are calcdMtéc lusihd kndwipar ge
on the vrbaéwaetb.b@rm.n.a&n vaias; NBsl Rt MikiRdmi N Capedhhibues. Vikd PIAMEIEE| Hé @en 5s%ntand i's
com  tvliGe fsi iBplhced B tiiwOmew vallls tand tHeeprgd! OC €S Sstriph@ecrder eaforiispgl Wi t h t he

l'im t, vedsing@ep sdpadts; dormparingthd expecitbrivii-t  t he CTrariguentign lcarole @bdiflall drcirahgemblite
apparatégswmmﬂmBQMb ers 52, as ill ustr at eud dstaib foo edample ofhilé-thg crrent deliveragiet s
a ready i Thdi abatectescibadi awaremataltaéﬂsachar ge rtethetpaientin fediusicated\agibodiment jscohes s
t han t hi#te of snpfoximately 240 her untiifhreto. se¢-f  any fofig byeliniting] thes chafgecagsumwiated dp dhei t or
due- pr ®e@8€! ‘ﬂ?%é@@%"“ﬂ% yt- At thispoint theheck \faeaciier the rfame resufy °P'hé°° a‘@f’t'?yr S

i nt er n&rocPss brag g@sf'% PlegkAnand dagimines fhen 5 vcﬂ"f"!? g 3 pysiept Hnifing yreql “’9 ca-

det er m"ﬁ'@&"z"‘Ff' a'ﬁ%?ct \ﬁaP?"ie " T°schar g@@? ’?"‘t 'E Ve "”c’ eprﬁ'r r-
nOt 2;? Yﬁ& ?E) nr@ t65 & mé{#m’ GSI
WZLO; J E %r rovrg\g ?hpt% é@%:g;ge ﬁ\gloa% ggeﬁsut aAb Pe dVba drs

itiplte o, detel ar acitor do to de | will
interv Fhal i? @}ﬁ final l}b véd ! Ct S 66a| % ﬁ‘t %ans
cl ose, s%sﬁtmaﬁnr rtéb@%ﬁ &ﬁ‘éﬁéé%&h éac '3& | diifoyéH Yekd not beacapa \thl?,g is
capaci tishleonlabHe i it PekbdeS Nt . The SanlgGany SppiedtRNto .mawsesmi b ahdia, .in
| mpedanceTnéaqdrdiBss then chBéakin bide BWhaMGOUS  CUiich HefibAfidiblnbrobay GEbtbrd® l'n%jmﬁgheﬁohe
provi dash vaNagh abcanulb8@iir éPacit@nb Qurihg theS CONMIAIIEENd to supBRbridBdihg isforage trasafal th DY
a CUr T awd seaaiiinpdagneh @RBsuliOibteRg W dgicdt- t he paraMi dafitsillaiors bridfgyds Blodd a1 continu-
| npedarse éhan the fRbICvIR )voltael whiie haaJasD bbeht eds enmsigyirctieingearead and val ue [err] in
bl ock [Qetetnfined! i so,| the Scaplttor tsheompeated 15 patient inpedance are cal cul ated
usi ng Kimongh relayoeeplagts 64 ¢ disthargenloadiPd wal ue, @dmsol d m ni num t echni ques.
These™fhiaed it the Pxepse chdrgon Whentthe ghagel ue is repl aced by the new val ue and
t he pr Q¥eeds d°‘"§t*? ihp detirad fing! yelggidle I8 for dbs Id8§5b"“9&§ §P Aiys 95 slelivaring ap Slec-
corrpar Kilo "Pt t?é?f? ™Mt or vol t - The i*ivent 58 @ oite reé'd“’r'ﬁ""‘a' car-

it trr°'taﬂ o A Fargelr 5 diac my uasictain
g(ri‘{ gr‘?eﬁe aggrsﬁ_f %,' 'gﬂlg}? oggf’g:ﬂ'g% te del i ver 5 étor A2 for aﬁ’é’s"&'?""ﬂ eaa e egop

; lv I
o el gty | B S
limti IxPishe ond P&E pgﬁegpr 36

this fr\ char of Ea%?(ﬁsr' ﬁdlscg fusgdme result cary n@ﬁr‘@br@v(%; f&%hﬁ?r@&%%a—
branches ﬁ'r,,gm n Kinde tﬁ@d,,. ﬁ{,.mnnﬁ@ t he phyt ding a current Timting
resi st aesd ih Noita mﬁ.aregia@rsrm i ZasheliBpedance f actdfecte miehnsC @Of G&Pastebiting thed
paci t orford ittCinarveiage Rhihihas Desn debithivied. Whi Ise t he cirig-acturlaled VR b capawdance
val ue [tais kdseschamingds dwemiptgt and e précessr ed enbodi madahs 26jSorizeledting h casetdvhich is
terns dfops ldly thyangls blocnl untittesr tral voltbger mal | zed desirpdtddn delivered to thedatianyi ng a
capaci tlioit isigetermined. ifealior thelfiraheitage fimitise f act or [ eémpddancs npﬁawnajevdartsriiio) for de-
mul ti pldetermiged. ittefaund gt bleck A tmbe pieglerl t can bdermaiping e wendthprpcielimpedraeed gg
fully dmnttgzr"i'eddlbgﬁ imitevhich &ipd already begn | &p r] t ey sehspqvpdo selectingc g d cur-

capaci t'échefogirraing Wik gosyrae ppti e gisvniinal |t wi | | r‘hfl"“P"'ldﬁ'?"P ’W?B?uf"&jéeTéf:’? 38rhi s
final 'A% "bIEIRGEY s  al so be apparent that™ifia é’r‘?é'r'sg " SPHPH th‘i’ré%i‘f'%‘"
substituted in voltage linit registers 52 \/\hl"ﬂ'ﬁthﬁ'ra‘éc Impg et 5o e eed not
be a capacitor. The invention Is viously contained the initial limt

vol t age. equal ly applicable to ithductive storage nedia, in The
process then checks, in block E, whether whi ch defibrillation energy is

stored in a magnetic the voltage accunul ated on capacitor 12 during the
f|eId and to superconductrng storage nedra |n tmo second |npedance

o oy o o, o o o



S e

final 'voltage linit has been deternined, so block B tri caI charge

causes the process to |l oop indefinitely, conparing :

second el ectrodes (14) for apply- the vol tage on the capaC| tor ,m"ﬁ,m“"”"l,””m
final limt 45 i%hg an el ectriB4 3t3R8BY rom t he capact® or to vditdge®

until the limt voltage is reached. At this = the patient; point,

char g orl? t)f fh@péﬁécft&r e' Thid'! ﬁ&@ %t i nued. After the charge oﬁ%&b%o%@%c‘eﬁs)

for Qﬁgg{ Qfadtblerokags rjo PR&A t hat {5 8inY Qok=30 Fimit! # tordcBdst dsBdpby from

paci tgkd wit @b Gifhitivoitay® EIB@Q(?n dniget lini€ Q1 St ehs chatgihgS 1066 ACHIRR FO@he apparatus then

det eCdgRiers"8228S ill(skded b9 roiddR aest trighg it he f Osels & Ready indidbtorvanti taRgies 4 tiBdnbrgBas been
det emai capstitor] voltageOis 1683 AhEthBCIRtitHeat el byuebthe atyagags inbst folni tBe Capaditor due

char gioteys pocdetl$ @rblatk Betdl chatid whétier tieOCESS to the capacitorydatersal (dakdge frexistaped whitei Ng a
cur r @ voltkgedimitihgs yeb bgsm detdtmyinedhif ®bagh bl océwaRing atdischardecrequestak trickietchayge cir-

desi nedthe prdgessdudopedsrie dlotio Ctidiexapinei ent ;  ¢uitrinot stiogn)destasesithedeyi charge. after t he
f i nawhatesr theglwo|seeand RCE intqryeh Basayat @reasurin én@scf‘!!% reaggst dfe receideFalaYned,
it i 8iredodfritihag nay| Bf!iinterval Jimee 3§ i de-er 70 confacts defe'PY éﬁ%‘f‘%ﬁﬁcﬁ' e,

i npe &R 'ée"of’"q )‘?ﬁ "a't‘ﬁ‘f!gf‘i‘c‘f’ H@"?‘ﬁf“iei al vofi g&‘"q’ c °been

55 - ﬁbeg |s mﬁy’dt he deg?a oeus Cgl%é\g:éc(?:a gbn?le ng-foo Yl
resu rgﬁﬁ plelgn us}y oréd mml um r(r:t:eganceent gh wn) §§bzé§e%sme: %aﬁ%@?
ki

¥ it patient Egedance are ca culat

. means
f or s . @g: R Dl e ordrhnﬁiﬁ.or A e e e e

is B B4 by the new value and the pro- 10 S&RY @it Rdodr 48R asgACI tOr Vol t age.
Thi 3"‘%@41&80& fapeats, comfai®f thé Bpaditbrvo@e on t he Tﬁ@-ﬁﬁ&h&rﬂéan b8 Snddfiad [Aedrasdemiemd 1 N
capaggd vith theQinfitagiBigé.egi ster 58 and i s coMind delam, fbri exsrhplel Ghitetfie cirient delivetdae
pr OC€es SThe sbaeemsschibaMofa Fepaats\itiall dthe |20 M fo theDpdtiong @ thé dusreted Bmbadirheny®d con-m t
t he edasfgippgximatolp 240 héstzook the twbhec-appar atelisd b dimiting¢fiesthage abimulated in the
i |1 ustd BEGlgitheh$6 basotihed/ub At fhisgnoBt, thef  set eapacitpre dwby samed resilt oan hecichigvadl thy a
di schereye brapches fian blogkde pndeletermitasdpe | s | provdingharsurent dmitingryesistapggein thes ca-
ques normplized ifgpedange fpstor <o persePondiog it he cagﬁﬁ‘?’t‘éﬁ"hﬂ% P o§'§‘§%"¥ wilee®a Pre-o
bl oc kepovast iiedarcarae Hpnin ﬁq'np'ed duting t 178 c Pmkﬂd@%'eae gl P'rfesaﬁapefms of
resi $eaieesefd| @tef"P'nzﬂmWeF eqaf‘?ﬁ t has° @E“gb’e ?lé’ ire ai"qe

{3603E, 2 SGPeYided s
g\rNglc gf%'ef'@y '3 n (5'? i '“° the CUI t g §?P3 ?v;é'tﬁg Qﬁee :'gg@g}% g:":

f‘ al ta aren tha
char stlt\%‘g m vot r?imlt regg?ster H ich %}a I nt er %aloye %P ca acug '[ |o is
r B ay i

di sc zgr ! iy #pplidabl 4§ ) v & é%e@f el
timer i t “then ﬁn cks,cif?'ﬂ Eswh@ﬁ'uero pen aW { f?éjr}flaﬁbﬂ %Q’ &8 iﬁ(%srﬁag?\etlc

cr emﬂ{gtvga uRUIREY ot ERRRENR dBfgGnd NPEJARGE and to super &fcb@r %Jage @ieERc inl OF
12 t Iy (Péégtgldt MSodBRb infBduring BrvEaIdSIPLA- | S talﬂﬁ&h defibMlafidASaabigR M stbrBPaslaneminyal ue
peak of Mhad atima Rkt Sokeds whidh h@sclwabbw dgl i veslyastcdidting ety ovi ded by first

| ookgeprmiial) & 42 in6 &dpaardaT @d connecteddat i ent i s. detected by a current sanpling
| oop t{réugh rdfyadontatts Biao fischsrigo Wad B2 && or ed GiamsTum .i npedance 'shown) and

t he apsdoeffahe dx@secprgalWVhenathedhaged val ue [err] in block D. If it is |less

t han biehds gome-to he Slesined tiinab iyoltaperpledamce ar elcah defibdilalorianpeting fk dejfixpring jap glery

st or eessetyrniaploglafue, .the ol d m ni nune tt“@bﬁﬁF’qtﬁé’sPa“emé?s@s‘Har"a'm &'s are
then seMtbleds Asafeaoliage 0B dhey caracitsy iy he new AacHY i epmPHel f‘?gr 0- 2.

char @93 @Gtined. His fime "H?‘@RI‘ l00R 8% ng | oop_ ré%é%‘?i‘f‘"‘?’ &y 3?°F'ﬁljfatt"ﬂ€" ol

capaé‘Pi‘d‘P“a%'l'"f“ has b?e“'l‘f?%? ' t?{’e "i‘f%an be no' “& o%rlarl%ge 1298 i t h
t he [CPYFPS the SroFessde oop indefinite comparm t%aé\g? ai Shom{ gg Ap 2o to

the & ?’e'ue| | v aaoT é“ f'"” cr| *bed Igi)
t he g)gbg ﬁt;llr'gﬁf gcutb ?24?6& nbOd ment 1s gl%?bmgﬂﬁ&a%s ®fe) %?Qhé??hfﬁﬁeday 240

hert Sita mﬁ% ‘%“ l'i m tigngid:ne charge accunu din the
ond Pgedtlh WBifage fim ‘EQ?S%IS Psn@aus Qakbnad te- )pt his point getbdi mbaHRaRbf Gr. ddtétlng ane
resulge %ﬂ.nh%@aﬁéﬂuﬁwﬁé ﬂ%h'n Bé&mRSS 1Pr apches éhﬁt@@h&bﬁ@k{e@byalﬂéjcﬂﬁ&ﬁf m nes the
ProViglt Bgse Acntding intelriigidd 4idnd Biodess ance i Nt henoliid-(26) @ BBSHAE S curiFREAhRNGE

f act agopk &y Ihratgh HREK B NEiINGe iMal voltagacCi t Or  ddesedaas Bedqiakda. to Bierpatieat; | y, whil e
t he pima-is ddt@mineaMESittet 1P @ckhiditegevialiti€® [ err] sanphgedandel friesgring @Bans f(20) fae de-
enbodietsBwitedn & Ss e aphibaksAdo ba greatens of t hetetmivingsaetapstboradivt iepedahce diithermt | zed
i npedeandie initial voltagehlamigivhing has depdycheeor p t 0 endebiqueeht thsetegling thé desired car

[ er r Jredckedp clopndingedi!! resumvel [ubt! el mew. Aidal wher e i t reptsthe gupedance madsuringareape(Caci® eved
by divstdeafgi geaghellul |y nul tiplied by the nelgsiidngdessss fos seaplifatBe mafrets he
charged capacitor down to the desired poi nttranpthorggiqimpedapes pefiqdically: 39| t age
[err] This final Iimt voltage is also be apparent that the energy storage
means substituted in voltage limt registers 52 which pre- 30 enployed
need not be a capacitor. The invention is viously contained the initial
limt voltage. equal ly applicable to inductive storage nedia, in The
process then checks |n bI ock E V\het her V\hl ch def| br| I I atlon ener gy IS

Y 1 I T o o M. o



.‘.@-’-‘-—Y- i Wﬁﬁ;ﬁ/m‘” Sl B L T R

bteeds down to he desired final voltage t he pro- 1. A defibriTTator

appar atus for del i veri ng an el ec- cess returns to block A

40 trical shock to a patient to restore-normal. car- At bI ﬂ'ﬂﬂ 'mum"lll"ll
vol tage on the capacitbr is ERYQ 315 388Bhm conpri si ng:12agai

This tinme through the | oop,~the - a capacrtor (12) for

accurul ati ng cﬂ&:t‘#a%ﬁs oglepl,ed\(ooéwg gfgre Limt has Eg m‘ne ben Se% ker_B

trical cha | oop ind
firsti and gggﬁfgla é&’ﬁt gﬁ%mmf@a‘:app | y- t%&*sﬁﬂ" @rg,g‘mg enten .git ei: _

with the fkdigk o doier the4s'§lected Aot o glpRCt ri cal SR Wortf déPEBgB A
vol t age Untidnk héving tel ndaburetiiiahsibfacic fmge@aChed.  Aldarzlbkisrderlich idtUd R3bdi e&terwun&hm
char gi ng ObnceamaRilibg 'mebids i dbtemfining iteued. to Strom It Bty ALY Sor( de )gel OF
char gi ng t Bergsaaccirhulaiay réupipgaeto deivet thiehe Vol t ag@sdendii Trahsickaxahpeganz abgegeben
paci tor; stesiret currenty &d taogpdierit ihavidg a agnst ers 52wireé reached be-

det ect or nethavaric( idPgdahesr eqdat tethe jowept vdk® fore the final voltage Iimt has been
det er m nedof ¥asstharecic ivipadagee saswieduthaded b9 te Enrghtung nagh; Ansprich | sievelcher die

char gi ng i grep euEant beincodplivered. ip yee. fiegreers s Schafiyeg n@4.( 28) Verapeitungsraige!i 7w a
current whieipt the MegsyEsd tppaingreginimpaGERCa| ock F uestimmen derfeldympiione) eding aufwelst,
desired to be deI ve ed to the patlent li mi ‘"P'Ehed%’t 'Pn‘??é‘!f"saf"lf 9"%[1"'}’@’?‘ #the
final vdttl 'a'"' by ‘f‘f@;&tsurl ng mg ?ﬂff'\e ,
it is founfod 3" f@fgg ; e;;ﬁswa ek L sl

| npedance R rto Tﬂ Itage whi ch has al ready been
55 tient Hﬁgth&r % desi rgd Efﬁ h{uné Aah e dprudh 2 G Wik W%}“Jd
resume unt n{ pedi @e new | na rent, the I BB uRgsWRARhY Milto e
38) voltage | imt is reached. 20 stellen eines Anfangswertod)Gdr GidluREliehBANS
for san i mg dpb@atdaésicRind 2 f vihicA B HROSECI C | NpedafEurivas Rfdenadel KondéheslorGela-
11 ing means indiidedmebhd (6838 eBtdblishing den werden kannC witRdhi idie/Mapuasnz{hid)
coupl ed t oar initialakios efsstunulated dhiigp tawdrasei St ,  We hvéarfichiturig) die Altapetharax-ihpiaes des IPRANS
for di sconwhictuthe gagehieor céralsegchaigedivhils e widrdsntbegimnt r ons zu ei nem

Pati ent en mpedapte nwapEay Mmeans\ib detettiingaceeinul at ed charge is suf- ner

Tr anst hor athe lirensthdearie impleddancenof dwmpationiedr | g- f | Revendicationsdel | ver t he sel ected
current to a pa- sten Wert der abgetasteten Transthorax-Inpe- tient having .
t he meadigtestpnepriieha hor acr C i rrped- 5 danz® er”f‘GP'?j’éﬁ"lde&‘I“ﬁ‘%'f desrm& ULYET U er

erwansch- nce i ncI u means for,  determ ni gpgtrique 3 un patient afip A8 Hesiaprpr
Betrieb Unéﬁ m ébgeﬁ?ﬂ’ale %9 acunul é{ rY8W‘°r° f‘f"éﬁr mal °°H‘8 ?7"% t he
nmessenen TEg 3)?" ﬁ en desi re 2) ROU TORHTRUIN 408 ng
a tran- '%l Py oin ? Tack ce'zrrpe Ace equal emué? s&ne\@_‘x% cctrodes
transt horag, $ AP SEdkne rh@ﬁerde phg Ir El %’2

1, bet wel ,szgj?a% Z‘é current el ng q ggj e,l.s t5{;\,spec-~

Schal t ung E n u.?@}we\(&{ asﬁea&trm%m bber) zum t ' Ve i m&y@ﬁ dORRSALRRR (18) pour char-

t r ansy' hor agiden B EBMReSRocks ausBRRIKoRABRN der  aklgprbibdn@snsRurLadung auf wei st
wel che an efdnatiapdearabqr erforderlich ist, 2. Tieméppasaduip (Bf psk aétddtsk 1d N
whi ch t he eihérc Lidevorrichtungl ign8gl @m etadenn aesht en St I ehargsl deaumuléa phragtaabens@ans (24,
28) incl ud&sndpmseosssi ng neans for 15 nwt der genegee(ESNde choix d'un courant que
Tr anst hor arinérrijsteifqiverrichtung (A8 mrifliessanglet he accu e seulwile erfveyegeu paientii r ed
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Ver ar bei t uﬁ'g%'v'ﬂ‘P?‘?aeﬁV‘ﬁPr‘f "‘N?M"? &0 ('GE)Bezurf’F Her - hailg. le ”‘°Ve§ I8 | pasyye é"’ﬂ@ga"°° (31,
Anf angswer 2 3’93 e appar F’LI%" "G’Ft ?ﬁ deqhopiillon a@ﬂdp?'l‘?e
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i ncl udes (I\ﬁt b4 %gct é:l}» den Wer nrbe dcoqll)lg auxdits
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char ged wWhiyugy tah@eschlossen&ﬂ Safihg P@HL bt | nped %ﬁ'ﬁﬁ&nﬁ@@@nﬁﬂg 18E8trent Ehwisi & un
det er mi ni n@nterb%‘éhénh&s 1adéhs LdR9 kBkdehsatortPedance QhichiGéRabdt Sitdpsdance transthoracique
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afin de restetr eratidntenDeinit Drdet | géridssdnbmr i cht uN@nayiérie Abgmb eduh®ts as paBéht dontin
rythme car draagiheaxriopevahz istowgbeiaieasthaitulg ekt r osclriopkédanemn teracigue Pstt dgalat2mma plusn
W e- Mittel zurqi rBestivmebe rdsa eisumnuligrieR) Lapour  ac C bassk edesu mateudse dlirepégianed | thavackuee s
nor mal en Her z- Rhyt hnus charge 6lectrique; mt:

une prem ere et une deuxi bme el ectrodes £i nem Kondensator (12) zum
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eFSIen und zwei ten El ektroden (14) zum Ober - un noyen de

chargerrent (18) pour char- tragen eines El ektroschocks aus da m““i
S B L

Laden des charge aceumrrul ee par | e condensateur; Kondensat ors;

40: - JEQQ/%‘ s&ﬁan t'é%g(e,g un courant que einer

Detektorv‘;g{,g |eg ,gg}gn' gg@,i gh-der | ' on souhaite envoyer au
patieQl; WBMbrddRES Med sa or gespel cherten Ladung; un noyen de

nmesure d'inpédance (30) Mtteln (26) zum Auswahl en ei nes zur Abgabe

pour del ardppbsiélr solh fa loVERAGICEAGE € dinsddy@éinorsaci - an ei nen Patienten erwOnschten
St rones; le moyen de circlit!@4028) et @ninoywpr es | e choi x du courant sou- einer

| npedanz-deetraBeroent ipolnt détegmiod(0d changnadde- 45 haits, | e noyon de nesure

d' i np6danveul§8iécesstirerdansie dendenbateun podior ax- i npedanz des Pa- 38)

i icl uant eavoyerols espurafit souheilétd b oslietged-pdri o- tienten auf das WAhl en des
srw( | nscaeetent §mpédance tfaﬂiﬂ%falsuwuﬂa“é%p&tance transt horaci que du pa- nmes hin,
wobei die | npedanz- NbCNorrlchtun tient; et (32, 38) Mttel zum

per i od?’sdﬁé’ﬁ"'ﬂbﬁ"!?gt"’e’ﬁ"‘iﬂ@?a"'°" 2 dans Yo yen de circuit (34), coupl6 auxdits

Tr anst hor%&"ﬂ’g "‘?I%g ib‘ e%rfeﬂat und 50 noyons, afin do
di scontin HE an_di e genannten Vorrichtungen bzw.

n ensaeur
condensat& Eega‘ht &'g ) anq Ige est Mttel angeschl ossenen
Schal.tun IE U en train d émﬂe MApd-€ pour envoyer | e courant choisi a un
Unt eNbre i ,ﬁ ondensat ors. patient presentant
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| i npedance transthoraC|que wenn di e gespei cherte Ladung ausrei chend
mesurde, incluant un noyen do determ naiion zum Abgeben des ausgewhilten

Stroms zu 55 de |"accumul ati on de charge necessaire pour einem
Patienten mt der genessenen envoyer | e courant souhaite a un
patient dont Transthorax-|npedanz ist, wobei die Schaltung . | ' i npedance
t horaci que est egale & la plus Mttel zum Besti men der akkumulierten La-
basse des val eurs d'inpddance thoraciqee 7 13 - _ . EP O 315
368 B1 14 6chantillonn~es, |e courant souhait4 etant en-
voy6, en utilisation, quelle que solt |I'inp~dan- * \.- ce thoracique
mesurde; 2. L'appareil selon |a revendication 1 dans |equel 5 | e noyen de

circuit (24, 28) Inclut un noyen de traltenment pour d6term ner |a charge
ac- cunul e n6cessalre dans | e condensaf®ur pour envoyer |e courant souhaite
A un patient prd- sentant |'inpedance transthoraci que souhait6e. to 3.

L' appareil solon |la revendication 2 dans |equel ie nobyen de traitenent
inclut un noyen (60) d' dtablissement d' une valeur Initiate de charge
accumul "e & laquelle | e condensateur pgut 15 8tre charg6 pendant quo |le
moyen de nmesure d'inp6dance est en train de d~terminer |'inp6- dance
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