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RESUSCI TATI ON FI ELD OF THE I NVENTI ON The invention relates to @2&13 and
devi ces for assisted cardiopul ﬁmr'mwl umﬂmmrl tation. 5 BACKGROU B
| NVENTI ON During cardi ac arres is in a state of uncoordi nated
heart contractions (fibrillation) wooeenpl e standstill which prevents the
flow of blood to the brain and other vital organs including the heart
itself. More than 300 000 peopl e d| e each year tom cardl ac arrest in the
United States al2BEVI SISTRIRCAR

CPR) t f blood and to the heart and b
( ) to Wégiﬁl&&%lmﬁﬁqﬂwo ood an oxygen o] e heart an rain

sSo as to ent damna the victims own heartbeat can be

reest abl i shed. The mveibesteldiar no ohe@PR diENdaticdSPRyr assistkd ecardiopulmonary
adm nistrati ng.cycles of two ventilations followed by 15 manual chest

conpr essi oS! tXS"?S 5 cmin depth, at a rate of about 100 conpr essi ons per
m nut e. 5NammK@RBuMpm?arj{EmM1«ijmq alnost all of the rescuer's 15

nmuscul ature si mJI taneously so that a substantial physical effort is .
required on theDparg cyrias HEefledbaubrart &5 ficd PR Afaincperdingtsdi heert qagfracsigns
m-nut es or (ﬁmﬁuoﬁ)%ecmp%ﬁ@@tan&hn%éa%m HRRAYSE H6bAB thd B15iR GHd bBer vital

di sconti nue CPR and apply CPR incorrectiy before the victimis revived
or prof essiora#as lnh’éﬂlpg ﬁ\cﬁlﬁ%fééseéfBM?!ﬁ thare300000 peoplRdiccadly yean fripgysardias arrpré iref or e
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manual rovi des active conp SSIOH It I'es on passive’ expansi on of
‘t he chest fthI o \maod aethm@ygmomh@b@rt@nd bradt sovas tc pwpcmdsmagmdﬁﬂ:memm awm

( ACD) CPR provi des for both active conpression and
deconpr eSS| b%:ﬂ% {:r%&ta}g?ﬂ%dchest inward and forcibly pulling it out.
Several devi cesTlmwm;ibserﬁordesaéeredmﬁmral [OPRY | ilvotgesAddthitstrating. Q(clantthMOS
5,636, 789, 25.5, 2 5, 645, 522 di scl os vacuu p

pl aced di r38‘%‘1@”8?1?@ﬁge‘{/‘?yaﬁdwakﬁﬁgtc°m?ﬁés‘?§ﬁ 213 % w%a@s@a B °f)?bé7§‘3| ng
down on theoyashigitssistl R dninife! 84hnby OPR | typidaliyt utilzes QlAsstt A1 Bf ®e fScrele
active decorrpﬂgasm on. ACD- CPR devi ces, however, do not solve the praobl em of

r escuer!3f affugereanF sipuiiapeously oo thit @ systantiplsphysigalistion 15 aauged pw thei nigt A PR
i n conpari $QBud OSHBNRR HERbE SBstlided B 26! minulBeH Sidrt 2hk HBscuédofeh: Bekomes
(1995)). 30 U.S. Patent 4,928,674 discloses a pneunatic vest designed to
fit around elch?ésted and fercsd ¢p iseontimpe CAR \andéor jagply (FHRa inserrentel heéare gheetictim is

aut omat | Ca'révaeB%r DrotONBHA Bl cmwsthﬁ;in ePF! Resefiér ﬁ@%leylk REkrBbR Sk ndaft t he
torso fromall directions. | e such autormatic CPR devices solve'the

pr obl em of 1lrré@€gfe¢t01flatheg=ff90tl\'t°h@ﬁ of mirfuab@RR. has not been established

(Hal perj,n et al Ie t

oper at i on t he yohf F)llfﬁgggormt 59[% wggsv{'s?gy%&d‘%ﬁssg) ﬁtra{es‘%%%&es%p%%fon ‘?%J

~OfF ~ di scbbestaébllowut@wench 8@dppratentAdive cempreesmi q«:cbmpmysmmdAGD) KPRaod o ar e

diff It tg b t Al
pe. unacceptlst Stngbidendord il et «if < Rarnrbr iy PifPedSY S5E° 139y
(1996) . Shuﬂvvai‘datdfa}cxblyﬁﬂﬁmcoﬁtatl on, 29:23-31 (1995). Halperin et al., N

Engl. 1. Mea: ng%r%l gg/%cez Eave beegggscnbed for providing ACD-CPR. U.S. Patents 5,636,789,

25 5,295,481, and 5,645,522 disclose a vacuum cup which is placed directly on the victim's chest.

The chest is compressed by pressing down on the vacuum cup and lifted by pulling it up so as
to provide the active decompression. ACD-CPR devices, however, do not solve the problem of
rescuer fatigue. In fact, 25% more work is required for performing ACD-CPR in comparison to
manual CPR (Shultz et al., Resuscitation, 29:23-31 (1995)).

30 U.S. Patent 4,928,674 discloses a pneumatic vest designed to fit around the victim's
chest. The device is inflated and deflated automatically by a computer controlled compressor
applying pressure to the torso from all directions. While such automatic CPR devices solve the
problem of rescuer fatigue, their efﬁéacy has not been established (Halperin ez al.). In addition

to requiring greater expertise for their operation, the fully automatic devices such as the one
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o w0~ 5, Zo .~~_ SUWARY OF THE | NVENTI ON One obj ect of sone prefarnt egg)
enbodi mnents of the invention is to reduce rescuer fatigue during . }
application of CPR Preferably, the applied CPR neets Anerican Heart

Associ ation guidelines for the application of CPR Preferably, neeting
these guidelines is assisted by a 5 device in accordance with a preferred
enbodi nent of the invention. An aspect of sone preferred enbodi nents of the
invention relates to using a rescuer as a "smart weight", whereby the

rescuer peis¢lesedn ghesh Ynpatant anstexpemely dgavyrand pulkrpm stk dificdniofbring do Hes/ her
vel ght {030 ALBIhE B ¥l budd L EEAR e pcibltid | Cant portion of the
nmechani cal energy requifed to nove a c égt o? the victimis provided by a
mechani ze REFBERENCES €TREDer nati vel y or additionally, such a device al so
assists the rescyer in shifthng:hi ight. In a preferred enbodi ment of

t he inven??g%?e?#éRﬁ%%ﬂ%n%’é?ﬁgsgéggﬁgéxs activity is shifted from

per f or g nghuiexdnahi Readscinpiok, 2902680(1985)l i ng t he CPR activity. Preferably, one

result of e.shift jn fo [ . scuer perforns higher quality
CPR Alte Eﬁ%ﬂ%Nr%g&d.fk‘fes-néﬁ'ﬁ-ééﬂf%%- result of the shift in focus is
that the rescuer is—+equired to performless work, thereby he is less 15
fatigued by the CPR and may be abl.e to keep it up |onger. An aspect of sone
preferred enbodi nents of the invention relates to human interaction in the
CPR process. In a preferred enbodi nent of the invention, the human
functions as a "smart weight", as part of a conplete CPR system which
includes a nechani cal device and the rescuer. In a preferred enbodi nent of
the invention, the CPR process may be controlled by the 20 shifting of the
rescuer's weight. Thus, being an integral part of the CPR activity, the
rescuer can change his activities so that the CPR being perforned is what
the rescuer wants to be perfornmed. Alternatively or additionally, the
rescuer can nore exactly match the CPR being perforned to what is required
by the victim for exanple based on visual and/or other feedback fromthe
victim 25 An aspect of sone preferred enbodi nents of the invention relates
to an expected setup tine of a CPR device. In sone enbodi nents of the
invention, the CPR device is sinply placed at a proper |ocation on the
victinms chest. Thus, the set-up tinme is substantially the sane as for
purely manual CPR An aspect of sone preferred enbodi nents of the invention
relates to adjusting a CPR 30 device and/or nethod for a particul ar
rescuerlvictim CPR situation. In a preferred enbodi nent of the invention,
the adjustnent is effected by a rescuer using the sane CPR device in a
slightly different manner, for exanple changing his timng and/or center of
gravity. = Alternatively or additionally, the adjustnent is effected by
varying a vertical dinension of the CPR device, for exanple by changing a
setting therein or by providing a tel escopic support or a 3 17" h ~
t!11'2 spacer therewith. Alternatively or additionally, the adjustnent is

ef fected by changi ng devi ce operating paraneters, for exanple, waveform
frequency and/ or response to sensed physi ol ogi cal variabl es.



An aspect of sone preferred enbodi nents of the invention relateﬁ z;kﬁﬁ o
assisting a rescuer 5 in placing/renoving his weight froma victi '@”cﬁ%ﬁt.
In a preferred enbodi nrent of the invention, the assistance enables a better
i mpul se force to be applied to the chest, resulting in nore effective CPR
In a preferred enbodi nent of the invention, the assis~mce includes lifting
up a rescuers weight fromthe victim Alternatively or additionally, the
assi stance includes | owering down the rescuers weight onto the victims
chest. to SUMMARVIOPTHEAINVENHEIONred enbodi ments of the invention rel ates
to alimted-countuse attachnent elenent. In a preferred enbodi nent, of the
i nvention, the CISrOYIEAIseME Brefmed eRBefimenty ol the oV eAtOD dhededyge fesepen frtisue

at tachment gel@n@phicatbtl 601CPRNPRErASE GheOHpYeP BOR Retd AMBREdn ALPHOREsoBhLdd MES.
Alternatively or additionally, the attachnment element is fixed to the
victim s beegelings for ka spheadion leé APRn Erefiprbly anseting ithese guigelings isoassised by 2

at tachnent A& Hcoridnbe Wil it enBBfinhiRc R iGRERLE! ed the CPR device s
detached fromthe attachment el enent, which may remain connected to the
chest. In one eAmmpkatof some patferzadhamhotineintsrof thte inempen séatesdo gsing & macwsups or an

adhesi ve pad t] L] el t SRt e

conpri ses g g’?@lz;g% \r%?ch,}{%rc%ﬁ‘ g{e.a’ﬁﬁléré e%f&%% ésm#ht}gcm\?/tl é@-ﬁ%?&h& ‘ggﬁq% %Y
preferred ehfingihiemr wdightthte andv&ormi tha, vittine Briefezablyyeatsigaifeam nportiorc lofi diss
physi ol ogi cal, sensors such .as_chest, dj spl acement 20..sensors .or. E .

Bl ot r odes PestREfaarRy SHGFATS el & easthPbE “ERE Hf deRERE mBrBhER iRe) udes
af:t ive Ig| ema’ﬁaivcmhddﬁﬁordﬂf',i shehi 4 Haﬁdgcuésoeisem &ﬁd?&uaﬁﬁl/slﬁﬁiﬁ@ﬂﬁﬂ?ﬁt. maegi ng
el ectrodes. ere is.therefore provided,in agcordance with a preferre
erbod ment PEITEhEmPRIBAT, ‘zfnt?e g it Gretis, 6F o Ry AT oshieg Fom
resuscit at p@frhdigdhdcRiical WEE G4l €dntroRing B GPH b&ivi P ProRAKIy\ShaBultld? tHeifEhest
of a victimconmprising: 25 (a} a contact surface for contacting the

victims cHe@eus it Bpt Be Eupisore omphbigheraypling kBBt Atemethusly e addispnally, angpey

hi s/ her bodsyved ginif B R iCAMBCIes@Y i 8&ired t%?eﬁ’oﬁid BB AGR! iRk 6 fkses or
| owers the support nmenber relative to the contact surface at a’sel ectable
frequeniéy &tigueshwalr Gitlandgnay beablede kespét updengier.. 30 Preferably, the system
i nclude a contr L i j i I : .

embodi ment of {PePee oot Pl Fuath G n e B fiyFhlofldion
car di opul mimthe \CHReprocass-tlnta prafetred ambediment rof sloaumwverttionaphe | yanan diiredipnsbasdy

wei ght tot.ggt " i CLl] 0, LSinNge 4 . (~ ~ a). AN
assenbly tha ﬁﬂeg%dgisp% 3§aoctglé1§l egey i ngékenﬁ‘gel?:}r‘llgmgld ot Pg%a)suégtd%lﬁ% Hgﬁtée a
pi st on assesstaley It hatefamed Embe@iment pf e dmventdong the (PRsjrotess mdy B¢ caharblled byatbei ved

wthin said.cylipder: (hQ) a contact.surface associat w.th the bottom
sect | obor “ufibgeEBFrasabrd vEete D Reiary g FRR T HeL T b kestoy &

di 3 p:c aces bbl;e}ngé hiy hdueitips S6 QM tb@l)cmzl saﬁg)cp][eﬁomgbigrwm_ttaﬁ h&duér@;r]:ﬁﬁ th pé ston
rod for enabling the rescuer {Q.apply hisfher body weight tot ston so
as to rapi arr@rﬂgi)r@?gmﬂhﬁy Bf adiothliy e st FRemEERFALYSPRAN B GREbGPE i s
chest; (e) ﬁ@ﬂ”&ﬁ@d 100l HaBfs réqaRadbyEthe Viclfl Fof @kdniifle BREFoNPERS ad P okt Fedthek he

pi ston such that the 1o piston is raised at a sel ectable frequency and
speed and {Mdh%EFERL abl e height. During operation of the preferred

embodi ngnt, t heas e$EURE sdERE RO hbddindntor\hdihbdRtisn legtt'ié to?dﬁ@x%c&ﬁ%&pﬁ he

contacting surface of the cylinder assenbly on the ch of the victim for
exanpl e w timefa CBRdlevige. n sanpecenthodinesmisoff thetinvestiors e CRR fleviceThaimplysdased

the a5 ng RRone o fRLATL R Hefint OReel 1RAC e BEEP R i ulcdfall BRI 298 2V

t he rescuepuslygnamaltGRR.onal potential energy is increased. As the rescuer's

head and shoul ders are lifted,. his knees and hi.ps beco re. hent t hat
his body wei ghtEPsasPs?ﬁ‘i of serge Prefimed ﬁg‘%gﬁ.‘elﬁlﬁ?ﬁ‘r“’ t°9%d8%wg?%’ﬁq§%sq§ﬁ§8%. EaGtR
transf eso ofdetiteeand/es mathbd Sorlagaiticulat fbduef/viotmiOPR stupil n fpefeatd embelimas t he
pressure on.the victinms chest, allow the victi.m s chest be .
deconpr ess&f .the\/wéer?“f’%gt"?) iag‘f‘ﬁﬁ‘e?tsls ﬁfgftﬁ‘g %V Fprestuct peng tﬂ?'eo?@@e&%‘? devigqin 2
rescuer 20 slightip sigfefent infanh@d ok &hple OdHafigihd) &hi$ URRAE t andRFD&hier CAU Sialigy.t he

pi ston to descend rapidly thereby converting the rescuer'ss gravitatiognal
potential &HEMEYvEHPIRdRitiRRAllY cthe ﬁéP&?‘Fm\M gffedsdeby Bpnng § veraed gﬁ’éﬁ“ﬂ@“ Bf 8‘?0 n
hits the b@PRUWRETb! REmHE b%@@mﬁﬂl?!a@éﬁﬁg BERERIbY prdvifindd RREBicRIFotoral the
rescuer is transferred to the victims chest which becones conpressed, and
the cycle can begin again. Those versed ifi the art wll readily appreciate
that, simlar to manual CPR, sone 25 preferred enbodi nents of the invention
provi de active conpression but rely on passive deconpression of the chest.
Alternatively, in sone preferred enbodi nents of the invention, the CPR
device is coupled to the victinms chest, for exanple, using a suction cup,

o o, e o Y T e T I T




30 active shortening of the device may cause a deconpression of thejchegt 2onp
if the rescuer maintains his position. The invention may optionally
conprise a lowering device for I owering the piston ,once the rescuer has
transferred his body weight to the support nenber. The | owering device thus
5 r-7rn.':J ~~~~~inparts kinetic energy to the piston in addition to
the kinetic energy inparted to the piston through application of the
rescuer's body weight to the suppart menmber. The frequency of the cycle,
the hei ghtP2f% e PliempivetoN Hdupaallydhe adjustpan is gdeqiegebs changing devifs ch t he
pi ston i sodepdgdpRimét¥errad cripidlevardtbriedabyuchdie £00F r Rldgte apds&aed be 5
sel ected by the rescuer to match the requirenents of the victim

Al t er nat i Risiplogicala@drRlesonal |y, the height of the device itself may be set,
for example, Ui Bgedtof ShiEGFABIA o5i8BBRHEAs of HE ifchiorlBRs B AUbARh fSouer
accordance with a preferred enbodi ment of the invention, a system for

assi st £d wapldtingigmesingriys weieht domaz jvistimisochest duy aa pretasied eambodimepplof the s/ her
body wei g t Vi CL LSing. t face for
cont act | v BEpEIERk dind Xk SRR pifeR MRS IRREEE r (o
appl y hi sinhereffocory GR&I. fhe preferredhentmdmieac of themversion, thedssadicsptiaderlifoper at i ve

to nove the_support er relative.to the contact surface. Prefe ly, the
Syt am cob SR WelBR{ Beh, e VRl ks b Bifena Ry b€ Gl et Rl 1

achi eve alotiefihg davnthé fesuners Reighesmdithy vicimisdhekesi red notion conprises a
desired directjon. Al ternati %/el olr) qilrgdi tirg‘?lal. I‘y, .sai d desired thi on
conpritSes a dest FREC Q) SIMEprereged gmbgdiments of the invERtQng5Ites fe A dinyfedoqunt-

i nvent i ONyseS#@tathriking RlcA®et Th NCHRAEES embEdimBhASE IR NMnvaRbMERE CER UiebipRor t
menber and said contact surface. Alternatively or additionally, said

di spl acer 2HeRHALECHI ATk Bt atasnege slemsal whish spw Pe uswherly cBFRIOSE| d
contact sypfiAG@nbed 8f Ml NRtla%edY o hddshihliy, QRALIMhmER | dfenthing B BRI oCAEPT | S€S

an electric notor. Alternatively or additionally, said controller conprises

an el ect r vieam'schody ri jree. and| the et CURBI devise iadpupledrial thy attadhmegbalemsnt. er

COPY i85 PURIRE Corgpi LSt PG5 AR 8 Byt e

or assi s
car di opul whichmzy rensais einneptdddn tieghest.| In wneaexampleuthe attachmehteri¢mant tymprinst

hi s/ her 2 i . e, chest of victihm.co i .sing; | i nder
asendl y. Fiagt wn ¥ el ek folCafBRbe o e IR Sambif ol 2
pi st on assesrbp Wwhidhaprefenablyu dsdreles phes vatimantrse. (h ot prefaned ahbodminny ofethei ved

S B eSO MO RS PR A b
di spl ager sengdrs ion EAh @lepirsieQNA ltedittively or additionally, the attachment element includes
active elements, such as defibrillation electrodes and/or external pacing electrodes.

There 1s therefore provided in accordance with a preferred embodiment of the
invention, a system for assisted cardiopulmonary resuscitation to allow a rescuer to apply
his/her body weight to the chest of a victim comprising:

25 (a) a contact surface for contacting the victim’s chest;

(b)  a support member for enabling the rescuer to apply his/her body weight to the
contact surface;

()  a displacer which raises or lowers the support member relative to the contact
surface at a selectable frequency and speed and to a selectable height.

30 Preferably, the system include a controlier which activates said displacer.

In a preferred embodiment of the invention, a system is provided for assisted

cardiopulmonary resuscitation to allow a rescuer to apply his/her body weight to the chest of a

victim comprising:



(d) a support nember attached to said piston rod for enabling thel fesd€dep(?
to apply his/her body weight to the piston so as to rapidly depress the

pi ston and cause a conpression of the victims chest. 6 ~ ., ~ r,~

~f ~~~~~ 1 7 ~~ Preferably, the system conprises a controller capabl e of
activating said displaces to performa desired notion. Alternatively or
additionally, said piston is noved at a selectable frequency. Alternatively
or additionally, said piston is noved at a sel ectable speed. Alternatively
or additionallys) sai dylipiicstamwmbly thay irethdes s@bsed tyibider laming ntbohen gétion,5méd | n a

f d d
Pl etty bear T sl B blSad AvRRY 8 o oIt B 38T, FRIRE SR S evtindgp o1 1

sai d cont roI I e(b)acta\cantas sunficed eaadidteda wiith gtht Mettomi sactign e aaid, cyliad@ofsi ve to
said ECG Alternativ t he system conpri ses an el ectrocardi ograph nonitor
and recor F8M2¢HE eVdCtF%é?hﬁ@t control l er and capabl e of producing a signal
sensi blse by the)r esgtigflaceyuisiry thd j96iad; gui des cardl opul nonary resuscitation.
Preferably, said guidance conprises indicating to the rescuer when to stop

said CPR I n a((@ref &F1PBEF SHEDE %ﬂied&fs%@s'ioﬁmlior ghebling the respusrdmapRi¥| udes
a physi ol g bodeR&slt to MRipidfonBaAS 16 BRdIe dBp¥Sin Rabeald dadeanBidiptesdfonsai d
victim Preferably, said controller nodifies said novenent, responsive to
val ues serpSés VW’“S%‘P*’GStsensor Alternatively or additionally, said

control | er gengyat es roli@da Y ues
sensed 15 by sgeird se%sor011 ﬁa%wpdr?g%ﬁe‘@trigggaen%@%gnen?s%gﬁﬁ ?nns\p}lglﬁltg}aggk said
di spl atfes pesonps raised aga $€&Pﬁf@bielf{}qmwmsméamfea@ﬁlecttdx/lehﬂlgfg the piston so as
to apply aselﬁ}g C

additional ly, e %i E?Jg%%l og n&é; Méﬁ d\éér&‘% dm’é‘ﬁtq l?o%gcuf Meg{sgl %hl %rqﬂé%/‘sng{l?lg ed gas
bel ow t he chess tmhplsces thefcastctinigrseffze af)thy cylirider mwﬂﬂyjon thedhepasf uhs vigtim, for
Alternative I t.ion ress as. i s.oxygen In
preferred % 618 wﬁ%ﬂ? ° By % tk%/m;‘@ﬁ‘tofgtﬁs qkﬁ@' Sﬁesﬁg‘?’ Fﬁfsgeé@gg?%gwﬁgﬁ

el ectric roatothe shppoer mambetehy ey pxetdﬁilnk¢sqrya{hkymsﬁlgene|ah§twrds@ekpmﬁeﬂdby t he
i ntroducti gn gf refietérl zed gas above the. gl ston., Al ternat.vel %/ 2{%

addi t i bnalSfuldghar WEFUsgs igAvigtionplapatontial ersreyrs greasthafs ey or
addi t i onalrkgtuerts hx@adlﬂﬂltdh&hhﬁﬁ ateSifie® SiskrRes L lﬂls%&dm&inbﬁé bef stoetﬁmﬁg ddlyy or
25 additionally, the céontrol ler is pneumatic. in a preferred enbodi nent of

the i nvent'Y#ht 1t phifted, Spmthe av&pﬁﬁrmf&bﬁbrq hig knegsy Tt F?Iﬁfebpf ERSUISPREr St BP W he

control | erydigt fidie tﬁ/eeﬂfpky&@-trﬁé?rfbep;eleta&@ tHd BlekditeS on WROGictim@! dHlest SNl tien

bei ng coordinated with the card Wgu monary resuscitation. Pr ‘ef erably, about
2 ventil at‘il‘éﬁ@;s erestitp be decemprassed] Whesthe piston dindt thedpr pEids ke emlmglea%mr every
15 conpy gr, f the
i nvent| on t he slgéstb g W\éf ﬁ% F@ééheanﬁgé gé %bklgtcgursm ouplpﬁsc‘?i&t génggr%ldgl | er
for the dehérbni ¢dnxertiop ﬂ@frcwh@r'swrmtatmr@l Pprgential ersmydnloelﬁndncldnbml Whemdieng

coor di nat %Q%i}ﬂyﬁ%%cteﬁcﬁ&%ﬁ{s%%ﬁl&'{nﬁ%ﬁ&&{ sLBY b %glén% ot assgmﬁ% %féfﬁ_étﬁce&ergy

enbodi nment stem conp
Al t er nat i welthe xescuadsl transtamat fto/the whems;chésewtmb) bmmesomrbﬁsab dnd thewyaletanr .

Al ternati Vengx again. Those versed in the art will readily appreciate that, similar to manual CPR, some

25  preferred embodiments of the invention provide active compression but rely on passive

decompression of the chest. Alternatively, in some preferred embodiments of the invention, the

CPR device is coupled to the victim's chest, for example, using a suction cup, adhesive and/or a

strap. When the rescuer leans further back, the chest may be pulled up, to provide active

decompression. Alternatively or additionally, once the rescuer's weight is off the victim's chest,

30 active shortening of the device may cause a decompression of the chest, if the rescuer
maintains his position.

The invention may optionally comprise a lowering device for lowering the piston once

the rescuer has transferred his body weight to the support member. The lowering device thus



T! ~'. additionally, the systemconprises a strap Preferably, thé %Yia@ﬂz
fixes the systemonto the chest of the victim Alternatively or
additionally, the strap conprises defibrillator electrodes. In a preferred
enbodi nent of the invention, said contact surface conprises a suction cup.
Preferably, said systemis operative to be connected to said suction cup
after said suction 5 cup is attached to said victim Alternatively or
additionally, said suction cup conprises defibrillation electrodes.

Al t er nat i wspartsduinetic dnargyoreatbe pistog dn dddivant focthe kingtic onpey dwpartet th despistone -
physiologl g f i nvention, the
system f urlfcrﬁlegrhsdg‘gir?rcg%ns%fsr&mgc ?ﬁ?g?’é& e1?rm? % |Ernt8$ éﬁt% lysi ol ogi cal par anet er
of the patient. Pr éﬁxelﬁahlleylcy dahdcwtlesrhleélylght)mmhldeﬁleemstamdl taiseds ab vetliaspl ay.

Al ternati yel radtlon hysi ol |cal araneter .conpri ses the
Cert s KEabe o SRk b ir B0 AR Pth L AP BB B BRISR B8,

par anetser selesig@l bysts rdstirr wi mitthihs r&qhﬁaﬁbnwﬁ&wmenmAlAmemavdlweﬂ yddittonally,
additional | y

ai d si o i cal paraneter conprises the victims bl ood
'l ow r ar o meteiad sibd LRs Seslhri e o ohEPRpbles BT RSB UGPRET par arret or
conprises—the Chéf i:sqmgqﬂbﬁ@éduﬂ@cdomaﬁdaamm @Fﬂefén%d efibaliRenbb L@t fvention, 2
Alternatively or additionally, said ysi o @ﬂl cal 15 paraneter corrprl ses

the pr essay%ﬂnbé?rrﬁgﬂﬁabF%ré’eptﬂ@%%rw&sﬁwsto awta rqspwrtﬂéppvemg/hqsr ody

addi ti onalgey t&%&hgiﬁﬁhqtzﬁglc&%ns%r ameter conprises the displacenent of
the victims chest gﬂgr ef erred “enbodi nent of the invention, the system
conpri¥es a rmﬁFQﬂéﬁthafp ecopfactingrihe detimg clesyd st ori ng i nf or mat i on
pertaining to i

invention is t%%ﬁ’é ?@%@g‘ﬁgﬁslé 3%1\%{{6 @BVZ}E /Eer el K%el@??%ﬁg%tﬁﬁg&

admi ni st r awifage; 20fl car d| opul nonary resuscitation. BRI EF DESCRI PTI ON OF THE

FI GURES The | n%s lixcer cﬁ%nltwe{l edsgscr Ixr?%m yelihwglgo he cinnﬁs&fa%nl y, wth

reference to t
enbodi ment of Pieferabﬂwelni EyGIEm &En;ﬂs@ a Zozﬁﬂmu\zdsc@alﬂe affsacaeaﬁmgahaldxsplaw tof the

0 Fi g 1 By = Yo aRoien, EREPY, B 4R GRAPt WRNEPRDR (G CRETSHBL oni ng

of the cor)tlfeaiahvdmgomumonaal@d;aﬁldgsxreé nfobionEorhiiResd ddstied @me@lfdawt of Fi g 1
by a rescuer for th ﬁ admnistration of 30 CPR to a victim

the piston of th#&p di sdReimert ofithe myenfian said Gfsplacer %‘P’F&%@é ac‘sﬂﬁ?aé’cmf“ﬁ (b)

the pi st ofpetprelsaili Qapﬁoapm%bdrtasd %axa%ﬁtaayﬁirﬁccamtdnﬁadve & SIRRRAINDQEHdt | on
of (a) and (b) is shown. ~ 2C~~ DESCRI PTI ON. OF PREFERRED

ENVBODI NENﬁgp@Fenqurewzmpmmng betwe%m Sl@pemn@réwc@du sHidgeeniact eSS Wi th a
pref ergeed Q[EHQQHI?%K— aﬁ&nt;&ﬁl‘ﬂy,‘ &Yaeﬁfsbl%br c'o 8}‘}@5% Beli0 SRGtof YA kMRl &S |

tted wwth a closely slidable piston. Iston rod 2 is attached at its
upper end additlanaélmvp@rcpnmmgarnpgsesan eketnaaj lcgntepliier. ddtematively gr addgiongils fhea

et Qg il Sgyrct Shov) and i ston (o0 2 corsty e
t he bottom sur ff hore iodlsat 1brev1dgdl ind@rdanéer eitie a pisfgredcamniicdoners of fledavettiomrapr i ses
a suction sg:rs%)m for asms({Ie e;:%rd\xlo%u n%glar% Qes(xs(%:gtat%nrtg Blsw Ei ges%r rt]ot & Ilecti qngp%? /ﬁt veen
25  body weight to the chest of a victim comprising:
(a) a cylinder assembly that includes a closed cylinder having a bottom section, and
a piston assembly that includes a piston and a piston rod slidably received within said cylinder;
(b) a contact surface associated with the bottom section of said cylinder for
contacting the victim's chest;
30 ()  adisplacer raising the piston; and
(d)  a support member attached to said piston rod for enabling the rescuer to apply
his/her body weight to the piston so as to rapidly depress the piston and cause a compression of

the victim's chest.



the device and a victim In a preferred enbodi ment of the i nventlibrt,®? 200
rai sing and/or |owering novenent of piston 2 is effected by a source of
conpressed gas 8, for exanple, nitrogen, air or to oxygen. In a preferred
enbodi nent of the invention, a cylinder of gas, for exanple oxygen is
supplied. Alternatively or additionally, a conpressor, which conpresses
anbient air is provided. Such a conpressor may, for exanple, utilize a
rechar geabl e batterg/ power supply or a conbustion engine. Alternatively or
addi tional |y, diréferrblyohe sestenponaprises mabntmiles sapelle refyachenting seid displacerkinpl e,
a wal I supp] Fol® e € y or
i 5 additiona I"Ra 1e§H§%e°%h‘gl &Mn'fva&m\?:&ﬁ&ﬁgmhp onug‘g)i§ h> %bogése{p%)toa; %%Cka%

may be useficqubmy e%darrph@lhyxdraiditlooalb'r aaideqaistqnca nmedr &. aPsabdcabrbkpged.

cyl i nder es 5 ext ernal. .pressure source 8.
In a pref eﬁh%‘ag glﬁ 0{1 alc??'f ‘ﬁ%lsmrh é’h‘fvc%ﬁsg%ft[age "P%%’PF’& is interposed
bet weenst he extiga pﬁ:lfcrq@d embadifers ofithe tventActhe y;lstenﬁ&mphsestan ed:eranbcraﬁhogrm
novenent of the piston. Preferabl t he control eau ating the

T ow of - gaGORRS N troRre PRLBfe: e Ll Faitielfly ceiFif etd soBIR et oan

Al t ernat i V@éab’n@ﬁngatﬂd raﬁsl@rraéahy, reshéiive eNdai PEC Q! Ateryatively] the e@tert QnpridéLart he

cyl i nder assenbl preferred_enbodi pent of the invention, the

control | er ¢ E‘Eﬂ?ﬁ‘i‘%gﬁ&a‘“ﬂ‘é@ﬁé‘l‘ﬁ resqrder sawnled fodhe conollerandicgpable gfyproducing a

addi ti onal Li¥a) bdSibR MY thPtebREr, WAIER s BSguitits R BloPEtmBh &S trEduScatiGP PHrQhbIO!

(preferably with sol engid-type valves). Alternatively or additionally, the

cont r ol er SaibeRidanesLomprises indicatingto the rejcusrydien if §tep PRl ler. Aternatively

or additionall C i i L 1,

preferred en‘ooé[n z E‘?fegg@%ﬁ@bélﬁ%gnﬁ@ﬁ ' %telg%(c)gﬁfglr }egrp %?g‘{dgér o(gaétgmb e In a

preferred eambdwhielh measires Behysiolegical cpnramstgrstd@aldmm&eﬁrahhys@ecmoélcmed to

the victi ”}n%&ﬁgg %m&% Jc?n%ﬁt %s E{E?Veq:c)a vgﬁgs %enséds bat éaxacf: sen or Afte twglg gﬁ_t

surf ace. Oneé éxa ? £ nﬁ Suctl

avictin saddmhlly, saxéoqmmhad gcmdrraessauaudmnonttqmaﬂcrescaeratetmbleeltoa\tahms saisedeCt

| ocationp apd then the rest of the CPR device is coupled to the suction cup,

for exerTpI Y 5 7eﬂsé>ra ratchet connector. It is noted that the quality of the

suction is not Iamiptdferfdd emboditen: oéﬂ‘bdﬁhdﬁﬁdﬁt,%ax@ﬂxsplb&ricampﬁﬁcb@ﬂbweﬁagﬁbﬂce

suction cup is, pressed ainst the victjms c

conpr essi offP2Pf © g BV ems, S‘éop‘@?fgéﬂlaﬁetﬂtapé?y P prglerade f°8nt° f ‘%‘H‘&Fl%‘ﬁ“g ~
, L.~ , ~~ . Rlternatively or additionslly, Ghbpidtdcik viRa bp MeShedMBliciAdf 25Ra88Iz8d g&belbvas ECG

eI ect rodes and/ or ugfIﬁI ve devices, such as defibrillation electrodes. Fig. 2

shows a cr thespisens yustaee Praferablyrthe presugipsdngnsris 45 Aligmgtively phadditionalbhdhe  and
cont actng pakdufiAagadls 8R¢keR! ane A-A of Fig. 1. The cylinder may be

pressuri zed bel ow the piston 5 10 by the introduction of pressurized gas
via tube 6 throngipreferedembadiment of fhednvention, [thepisteryis saisedising gp elsptrie matere

cyl i nder ale] waoal 'y,
the cyli n\él\g“rltlemm e pcrkhetsjgshtajl r egd}s%rpiv édsﬁayrtlhﬁggg&g%é %ﬁ%ﬁgﬁégg&tig
pressuri zetthegalstom Alembiévely tOhraddghnzm, |thﬂ eplistdn ‘is domervdamyl Ay gestricharaor. t he
piston to t r.&.1 hrou a v a e _piston
o descena At B EBALMA0 AL W Miher ls opRBed Yyl Bekiheio "WRiRERE o8, °1 P
i nvent izsn aﬁx;mdmllymteioenhoﬂctis(putmﬂepart| ng fromthe scope or spirit of the

i nvention. For Ire}xarrgtle oth devt&es for r SI ng 1g";lgéowerl ng t he @é}

such as utilizi ga%fﬁeg?de%’flt?q E,m‘?%f’ °‘?1V§Pté% Syé\t (PP 4" hown

in Fig. 1, ceuptedatoSthe &Bﬁtl‘dlléﬁb(brethe Rﬁ@nlatadnsbngle?ﬁdmhewmigsngmde%hmeﬁonnamg har e
one or nore c n s the source of pressurized gas i.n Fi 1, or
may be comswgglg? VP &bé@% glaa@mfw ﬁ?féfféﬁ‘é@htprqufﬁ@Y’cWFg‘? afilatigng ‘t
cylinder asp@amMRIMhgiEY aBQinseRal BliSvihasbdut &oee,su@e%nfpbéamné dF thd Hetinds estBY be
integrated into a single unit. Alternatively or additionally, the raising

action ¥nd t he MohdFeieTErdaemmbadiment pf Hbe [inventiane dhe gysiem sompHseseh Aefibritlgior
exanpl e a Rydiaubitke %ﬁ'oflé?rfof ﬁi'e%'efqﬂ'llﬁiﬁgn Br BRGHIRY ﬁczf?ﬁ%alﬁ(?feﬁﬂ)rm%ﬁ{)ﬂ BEing! N a
particul ar preferred enbodi nent of e I nvention, ra|5|ng and/ or | owering
of piston 2o¢rdingteciividly g cerdiongimenang Fesescitationnot or, which is 20 powered by an
integral batter n t the l'ing
cords or tubes. M‘Fl é}réérgésd %nvxtgo M%E%Zr%cﬂz%ggg% gf\?ve 8}%?&’? Q}né%gﬁk bi n Rorhéé*

f unct i oni nehlMmatitely oordditérally, Gie spsterosminipria¢son bidvidcflowayettnrAleratipdle doe

el ectric or pneumati c and whose frequency nmay be sel ected regul ates the
intermttent opening of valves a and b. Vhen the signal produced by the 25
function generator is greater than 0, valve a is open, valve b closed) and
valve I5 is closed to the atnosphere, so that pressurized gas flows tomthe
external source 8 shown in Fig. 1 via tube 5 to tube 6 and then into the
cyI i nder 1 thr ough | nI et 11 cau5| ng the p| ston to ri se.. Sl rrul taneousl Y,

o " I — o S M




cylinder through inlet 11' and valve 15 and is vented to the at n&s‘pr{}eprpe.zmz
Whilst Fig. 3 described an electrically based controller, those versed in
the art will readily appreciate that the specific 10 f ; hl~ structure of
Fig. 3, is only one out of many possible variants. Thus, by way of a
non-limting exanple the controller 3, may be partially or fully
pneumatically operated. Fig. 4 shows the adm nistration of CPR, in
accordance with a preferred enbodi nent of the invention. In Fig. 4a, the
cont act susdditmaally, ¢fe sysdtem cothpriveles stthp Brafsrablyethepsira fxesdhe $yhemcdngstheshess t he

victim12 with the piston.10 .the bottomof its [ cycle. An optional
strap 13 a&otﬁcn‘cchlﬂé l\t/ei aﬁ?’?ﬁ' g&r %glg Pﬁlghtc?}f SFPSRBRIER rdgh%@é?o F %Bﬁ“i/deiﬁ ds in
fixing the devilae prefefddomabodittinn gf thp eivehiian) said lventaetssurfade dopfiass 4 matisd e~i Cd .
nost of his i ght to .the support .nmenmber 3. t he piston rises.due .to the
"ot oquct | OB BrebLt S ARt BReHiea BS FPRBERS 1 B BB SATS: B 0D, v o
15 and inl @p klattachddetor &L WREmMS AlRAdtH v of haditieRdlly, a4ie@ dubdidneBupS Qorhprades t he
rescuer's gravitational t o potential energy is increased. As the rescuer's

head and sflibriliaton elgcodes s Aliagmatipely oy pridationalhyy spid Fuction YRCOmPHEs Belfest 98 t hat
his body weiygfiogical shiofted fromthe support nmember 3, primarily to his
knees. The transfer of the rescuer's body weight fromthe support nenber 3
‘rel eases the priagsueferedrembedimenicefths mvententthe systeswfuigen ¢ompyisestd ¢isplayigbst to

be deconpr Lt I ! j 0f: asi er
and/ or ot aiarts #hgabioRe PhirBlof KE phichit brei 4 ispHE cdrian itery 20 2
10 is ao tdieplayopligmatively artaddiienallyshid physidogi¢ad paremetaesonipaisest thapisfimisrhwdrt hi s
body wei ghg_._ont : 1 3 . i e 10,

at mospher o g Sehaf P OBl TREY prisl o pdabts ORMBECAE ) Bhag
above t he mestwenAliénatively bnddditiohdlly, sald pindidlegiexd padametepeongsisesitiedctiya’s bveld ow
the piston,10 is al.lowed.to rapi.dly escape via.nlet 11' through valve 15.
The Combi nBeY diEo AR bt iRy iRater S5 EvitRatd Barfgerapprirtr s Eo 2o
support negdheinudti@nth thé @icimes ihble eftagaslieiaairelyt fcadditbhaly, ¢4 phydidlegipdlst on

to descend rapidly thereby converting the rescuer's, gravitational potenti al
ener gy !f nt B”?{‘Fﬁ”é’t CUNRISEY (jﬁj/" PURAVFE ©ORBE r2pplicd o d8s c‘@ﬁ’&‘?ﬁg"hﬁﬁtst“%ﬁmﬁ?‘f tRe

bot t om sechddan@ly, tiepis¥ibloBid hadmeRrddprises i didpiREhent e Fieriffs ddg. r escuer
is transferred to the victinlis chest which becones conpressed, and the CPR
cycle can begi nindgarfredambphiment elfbreinysption. thnaystapreampriseica menigRcarablefi ch
the pi St0nn{oﬁitdrﬁig%ﬁ&"stoﬁﬁ},%nfo?rﬁ&%n%rtﬁi‘ﬂhg AMhfesifardnSt on and/ or the speed at
which the piston’is raised or |owered are determned by the controller 9
and can be {if #esivwithin thescenst efdthp prasens investereis the usaoéh oyRemr sodasereitént s
of the ¥ictim ke 1fled - gur ]ﬁﬁg- . .be pre-configured.

Sel ect izgn g#r%ﬁ% ??gggﬂﬁé‘r‘@g“%&‘{“g‘gf°cygﬁpg,ﬁ%%ﬁ‘§ el%;;l 'Elm?o whi ch the piston is
rai sed or BREEEDPERSCRIPTHANCOF THE FIGIRES i s rai sed or 30 | owered by the
rescuer, allowsnthe rescuer to.control,..for e le, the djs C of
the victims chTeﬁset 1%5?1“%? %rl‘lm{l rqg\%pbreesegcﬁjﬁggdg S‘W eoﬁ%&gtog E‘ A {herr@%a n?%/rgc%heor
addi t i onal kycpmpardyérng drawiageinewldciof the piston notion may be controlled, for
exanple a rel atjionshi p between.dis cement and velocity or acceleration (
of the pi ston),k'ﬁp)gfth°8'8°?%¥‘§é°%3ﬁ?ff§}rt HBVERBet ween conpressions. 11 T ~
, ~, P a5~02 Fi gFigd2 shéwfa SHREECHDAS viewOsf Bt chiigter add3mBIy(l skbpsh Qidénitepr,t st
only small vertical _and rotational displacenents of the rescuer's body are
i nvol ved i ﬁ°’tt7‘Fém§)§§§aﬁ©%1°’TgrRJi‘ﬁet4fé BEG bre of Fig. 4a (shown in dotted line
in Fig. 4c) to higes BwkWoRndilizkd Qow thhirl &GWIngd e BBctichihd S¥ahd dnfrbling 46ik;
Only small npovenents of the nusculature are therefore required so that the
physi cal sadertion demanded of the rescuer, in sone enbodi nents of the

i nvention, s Spskaphidldlr § OF FIRNYR o (RRer FiSneuRagisaRn of
Fig. ~ u~as test%?i on a ste.aot éﬁﬁﬁ%ﬁgﬁ'ﬂ;ﬂf%_@naﬁeéuicﬁ equi@pped Swithn a
conput é0 ak@Reppvispim, whererip ¢4)dd wistbn efghs embodirpensisdt dhashatinml of dts dtroke cycle,

non- pr of ess{ Ak, LESEHC tue FEe ML S ADRLH &2l RErpbARGHSY (P ulHIR)

consunption evation o rat
shown.



10 significantly Il ess while using the CPR device and hi sl her endu?amnpzmﬁi
significantly enhanced in conparison to nanual CPR Moreover, it is
believed that the effectiveness of the CPR provided by the invention is at
| east equal to that of manual CPR Several variations are contenpl ated
within the scope and spirit of the invention. The invention nmay optionally
contain a defibrillator, which is coupled to the controller and capable 15

of applying electrical shocks to the victimsinultaneously with the
admi ni st r aBDESERHITIOPROE S REFFARRER EMBODEMENIISOF THE, ENVENTEON 4, 928, 674.

The invention f J: nt.ahn [ r.diagraph ( ECG
noni t or and recq%%/' cieSirf&%J(}fél?r%g%\{l%??#égﬁdﬁgeV| ctaﬁp%?r}esg‘lhdgegébtogl Einghﬂlgesl%g%l&é?’ed to
t he cont r oinlvancheesciabed cylinbderd if GttedewiinpéieselynslidatSe pR@heTite pistSRidd A Tdattadhee

controller may utiljze i tabl ans. for an ing the 20 ECG signal so as
to activat¥ “8%”%?«55%4 t|%\71as épotnh%e ebaefng’i pﬁﬁferﬁﬁﬁﬁglfa%i)‘;r%bg%iﬁﬁrébyaa Eeisﬂlﬁrafég’é’ﬁgri bl e
by t heI jlyesp,ueé lpzjstbfnp(fmm'ds’lgyvh) und/\/p'fsmn (radal Tuhstitﬁtje htb@tl_sdr aaid @I(Ijlidﬂﬁrqsmg'.ﬁRR]; The
controller could,.i esire al.so, requl ate_the tim ng, rati,on, waveform
and/ or i nt SREFE SHEee ?Hseasé?“é%‘f‘? W 'ﬁ%"og‘%"ﬁf 8¥rfage of the ?ﬂ‘g‘dﬂeg F%‘?’Fq?%a{’f’&a?t
—-responsi Vesjrfacd N eonfricessd @ibfdrbeup} 4adiBdiveqiad @hd/brapd, 36 ARintdik CorcE bdi¥enof CPR
application, ECG traces, and/or defjibril]ation shocks applied and/or_ sensed

25 physi ol Bgidedse 344 deiedn aRpemsst ephodimsnt pf Se dnveation. yaising and/as Jewerng

anal ysi s ofoRhRaESHpistdio bffeaRbySishited sQRmpiRKdEhS S, HifexdRBR, hifloghl! Hford
rescuer in appl ﬁang CPR and/or to determ ne settlings or device paraneters,
possi blt§ weryEen: fea gesfared eabedimgntiof el ipventier @iavtinden of sast for eyauplnprygemist i vel y
or additio - VA, : rol : I d L ndi bl atlion.s about
Co be per faPbiy: AlbRaRll (8 liofh) & aRERLS biIAt Dbl drllints B
renove t heprePRedd Svdhcaecompeessoranay, for exapis utilizere 8chasgedble battkayrpapecr tsapplsher

devi ce. Al i vel v. ra@ﬂ' L,onal . the R devi ce is_dpubl e insul at ed.
Al ternati vgeﬁcglrg@%h%d%%’tnlgona %{vlﬂ 358{15&{?05“@)(1 5T EPHET DB gﬁf rei&ﬁr"&aé'%aer e

i nsul at i ngused;hfer exawpiy, a ovallcropplg ob ereprucivddded ombtylgertiin ® hbspirak Alsinatieiyt & be
pl aced around. t victims.chest .so as to hold the device in place, or to
appl y tlfélle &ggpggld@g]%?’ego%se?' BPY'R$ BESBP % 6“‘1?‘?{63“9?0& eroh @& I.%e used, for

Al t er nat i vedashplerhyaddiid dreleadricyl,maats.h a strap may in¢lude a strain gauge, to

12 "~~~ ' r~ ~.estinmate di splacenent of _the victims chest.

Al ternatively &’fefafaé‘%ﬁyeﬂ%f tys °°Pﬁe€‘°§i"§‘31_°é%sesmé A8 7 & STPHBFSE UGS Saht

accel er at 0§ piofRt Ratbadiednt f thbenveidnd @\VdofiRolfRd RrinlefpobdiEbdivEcAPhe Bkiemer abl y,
t he neasured acceleration_is can be used to determ ne inpul se force.

Al ter nat i vRIFSFUSSOWRGS madayndey 1. g cosifol Beimpvementid theaisen Erelern thasensel used
to det gfm pepLhgatit Rl AGEENas Ron iR LAMAAT HERuIBYuRR! 8 QB ahd }é¥1§fatexth g.l n a

ventilator for ventilating the victims |ungs sinultaneously w

admi ni st r aflterpatiyelyoprdditonally.dhe ¢angrelbar mey bedntbgrated iniv theeaylinger agsembly. In a
controller bgks &f e MEAL | 4.0 ot e GRRAIC as

di scl osed ?’Iﬁgﬁ?‘ge&ga?@nt' 4ﬂ, 551%81?{ g@hbl{’g@é \%/g?/&&c{)@ 2;8(13 %eg,a Pﬁ‘é venlt ?ﬁ%gr?gerr' coul d
be coor di nattemjativielyh ot radditiahallyngtherecentollen sumirises faas hnabog tebestricthwvgontroller

ventilatio 26 e adm ni st.ered fall ow every 15 to
conpressi o zefg bl% %‘héé"g‘ﬁ‘ﬂ@” lgﬁg%? .ﬁ Henvsent dgioi“%}?" %foﬁe O SL IOl 1y
st oppeds onmeeumat@ bh hydyaudit doheolier. cAlitamatiseld adreitiidnalllh eéhel coneroli¢rosompriyesfair t her
contr ol | r gt eruPen B PR ARRRGsE0% F Piertondbt srGo LT RaPREPBPEden, oo
as to provide da a prefegat éiodasent 0f the Envdb@dn, tnt®t stft@e GRRay BS arfddRed to\BNt | ON
may further, be provided w.th &?bl ood flow nmeter to informthe rescuer

and/ or t heViEGmbers te ret Of e GBT fevisesis Biterbiad £ Big conee uHaces In epegawplte an
i ndi cat i oncgifact Qurfabemaednpriée @5uctiBf cfg”Thus, a victim's chest is exposed, the suction cup

30  is attached at a correct location and then the rest of the CPR device is coupled to the suction

‘n

cup, for example, using a ratchet connector. It is noted that the quality of the suction is not
critical in some embodiments of the invention, as the suction cup is. pressed anew against the

victim's chest each chest compression. In a preferred embodiment of the invention, the suction



The invention may further be provided with an optional pressure .ndjcator,
to informthe rescuer andlor the controller of the pressure bei r?g(a'b‘bfi@ﬁ‘f
to the victinms chest during CPR, 20 so as to allow the rescuer and/or the
controller to nodify the pressure being applied. The invention may further
be provided with an optional device capable of inform ng the rescuer by
nmeans of a sensible signal of sensed physiol ogical paraneters, such as one
or nore of the follow ng paraneters: the victims heart rate_and/or other
ECG char actRinciidet Bhysiiosyd! pinsas ed oy EbPodertpigvendlor ectiye,deveges, such as
concent r atgbfkilalod f6cwv&t | s exhal ed breath, the pressure 25 being applied
to the victims chest, and the displacenent of the victims chest. In a
preferred enbolignBrihowy a crpss-pesienal Vigw, oftthe clinder ¥pamiy givapore srepibies eidan
audi o sig £ o X o . 1.ak i M QT
2ddi ¢1 onal Py iphe e Mo p R Al ile, 2k Ll SRR R BN P

addi t i 6nallppy thimtrodusteniofpressuized gas vz tibe A ahrpughovaiivedi Saanddndeb £1'tlecagddggtal i s

suppl i ed, r e iaht. jf. R SSi .as it .shoul d
and a1 ed U B ind SRl clidind kil RS ABPRRESRRE 0B 83 e
cont r ol | erylirsier apg bk erafurztd stede trapside by iitoducidgthe ressqrized gad vianueppl i ed

i mpul se pressure .to jhe chest is above a.thregshold he contr.o , Stops
L or 1 DRa b hcef Neing g IO o Pistatd Bemubo i cE S Slet L b
Al t er nat i welvy 18 rcawsikehi the sistad toydescehdier paraneters of the device may be
automatically control |.ed, responsive to, the aboye neasured physi ol ogi cal
vari abf®es, for ﬁe‘%'él‘n’ﬁ?‘gl,ydl?eaﬁﬁ’é%éﬂfth‘??ﬁﬁﬁ?ﬂ g We art_that thepnyeption may be varjed

vel ocity R¥ibir @pering FRmPIE ts6dpe ofl @piAY ob Ble IBRALSH HAF @RAhIE SotBdtHeVlces for
application of external electrical stinmulation. Alternatively or

addi t i onalr¥§ing pPHleWerRa the Pisten sechis HilizingAnclectc mater ingdrdof @ipyaspurized 23peast s
certain crg {nfFif SU EArHYhidiah hieRveRitdd ' i 0 a
rescuer ifSh(%lvgr'E .naFFlgr %&e%grfa%@aﬁa vva?!rxllgﬁ% may;vge dlfﬁﬁﬁg Slli?afr t é;&;g%ﬁtei ed
pressur e icompensnts; fyh agibi¢ saurdefof prassudzedisesin i, eranay Hescompistdly separate and

ncor ot 1grete@nt Rt Lok ke o dfle bl ol BT BRI aElheth 0, ot

an aeon t d&ig.Heorus®rhe ihpgrated amtp lasingle unitc Akasaively lve adcﬁﬁbliaﬂgl, the esising ection

Al ternati vel r_additi.onall t h ntroller reports if the rhythm.of the
PR 1 o aad B e ow A By b piohBaf Bl o Bite hosh B Skl A MBI GHE L | 5
that a regaisiag and 2 @heyniatpamk Vfotlldwering.Nbh & artidaMt esfertalr ekadifabe, ofhdie

shifting his weight. properly, .so the cgntrqller i.s required to assi,st the
downvar o HBNROR: PaaE sk loWetie erfision 217 SHRYE) HEE R el PO PR Hutrer
renmoves f rpaweied ®y\dh ttégidl Hatfdtf; Steldinga EnpafCPR @ficeHoedblyanih f trdilify cords

i nvention, the CPR device provides the rhythmfor CPR (and/or ventil ation)
and the r SEBRES fol | ows it (possibly being synchronized using an audio 15
signal). Prefergbb¥howdCociBthliRR A8 chiedRbiiRknt ﬁn@@éfﬁﬁ%ﬁhyc&%ﬁéﬂ. lagd by
the controller. Aternatively, the novenent of the CEIS on may followthe
rescuer' s 9selaor whiceaye foi reypmple berplegtricats Pregmpisend Ndossy Epeuessyamay Behen a
user shift kS rbBl ; a i ston
by & predcr ST ne e AAE TR iR EAN R R I FRERSC b %
cont r 023 erfundtion gencaatgyi ie grebiyr than Gtvabvad/is ppenavabesb thosednandORedtis ctostbiong

di tl _ . t .
Al tornat i ub SRR 0l RRGHGRY obe BoRY 5T Mo fdnd D6y Se B BB EERRCE vin
for eff ecttibegS tttndubreaé and thearintd ahe tydinderi hghradghtihlet pl'stansing Ahd pistoatto wisey or

addi ti onald. t he contr ol be. 0i ce.CQ ol he, i nventj on

further béé%’%aﬂeﬁ‘g 3 ffaﬁeg%% Fﬁgﬁé/rctﬁrﬁ%q qu%gtlgwﬁ‘?ﬂ f‘iEF |e7n§11 a’rstcfe%?SS iq&éhe

i nformat i cimephéral Ohagisearalve® i Bised Slviead ¢1658d afdediveaEs i ldPer fontRe hth@sphere
resuscitation 25 ong_nced, the tinme when the resuscitation was t].errri nat ed,
the ntifhbeP tgésy@?‘@% pratRoFXiRERe! seutes &g ke tognbs hand thep ato thefyligdetdant age

of def ect iRugh ¢416615 hdi€infet ENUSRGH ARDidIPR dRbcefd 'BhniltankhiRly, GhSRaRRRd €d
during each cycle, events where the guidelines were not net _andl or the

di spl acemsWHnF thrprghdreickl’ andrvalyg 18 ardhis ¥ gnsedeto thpremerphere oW hile igh & dessribethe or
of f line Wntdlectitafy bRk bntoABHbE versed in the art will readily appreciate that the specific
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30 The present invention has been described with a certain degrmeg of
particularity, but it should be understood that various nndificdti"*“dﬁk‘?@,L
alterations nay be nade w thout departing fromthe scope or spirit of the
invention. For exanple, it wll be evident to a person versed in the art
that the invention can be constructed having a raising or a | owering device
not conprising a piston. As an exanple, a raising or |owering device
conprising an electrical 14 1 ~~ ¢ s~ ZC-2 notor instead of a piston
may be useéaucuerf Bigohny only eneaait pf inany, passiblg|verignts. dihns byfwayanfiaggs-limdtngr es,
bot h of ] ey shoul d be
appreciapggmﬁéépggﬁ?@@?gﬁ¥hﬁ§§?ﬁ§g§Oﬁégyngggﬁ%gﬁggm#%ddifferent ways. In
particul ar, noFiga4 khowh thefedministratsonsii GRR, aboeadinge avifhar irefemedemtmdboait cEnt ar e

necessary ,i n_every . .si.nm| referred di t .of the invention,

Fur thor . dsntenio ShoT e e BB CHEER SHTRCUTER: 17hasirOh pladel 85 By Bt gt

Wi t hi nst hehesdaine 1Dvits drpisphailar the bordth ofitsreruks cdle.t Aveoptioviairstrap b3 atotinds houl d
al so be appreci.ated tha ny.- of the enhodiments are described only as
rethods O Biiig adel FRpE StRder e leyS F Op a8 B 1 ABEG 4B e ces
for perfoopéritihnt e RELEADhaa RshsRLD @6 FThidheéipid tb Mg SGNIrEMSmbérB. addhd i on,
the scope of the inventjion_ includes nethods of usin constructi.ng,

cal i brat i RCRAGFOC IONFHITALIEHAR HPresrsizad gasriale qulingles ' PFIBY PR A Hie Valfien used
in the fohhaih Rfletah@iH¥Reschd?s htAr 8 shGIMERS hré Gifled so GRERel BdcREY's: gravitaGodadies” ,
"including” or the I'ike nmeans "including but not limted to".”15 1 '~

P. f ~ 2107 petenial enengysiy Bcrsased.oks the eesaierschead perl Sowldatsmea Yitedehis kades and jps t o
allow ar . is I i t fa AWl 6t

corpr oi e R G HORR HalHie R RO A Hork e U AR, BALAT
and for maisrknaésniThgtransfer e resouet's bedyr wéighti fien the sippelt olember, 3 welesrspbe t
menber ad [ 'S, Y. | oht i t . id
suppor t manpare abfhe ViR eh, GESAHER SRl |l o RBRMcREs AR Bhiod?! D
di spl aces vetiagd nediof of thenssauergnyteasierapor tot appip presaupe @il Wetimlovhest el ative to

t he to_contact rfac whil.e.sai.d rescuer’'s weight.i.s applied thereto and
~rhi | €°sai d coh‘tséjdé‘t&sﬁ? E.Sté)f]égl agﬂleﬁo%g'ﬁ Sfﬁ?ﬁwxcheggﬁ? k‘e\ﬁsgﬁ)rr]??ssu%’fséegf& | 2.
A system mmﬁﬁjz{b@h}i onte k}aitsupliorthxﬁ@im_ fi:ssic.ifm@_e as g@ﬁﬁv{? obérd g&g&dﬁxAﬁspﬁérf and
activating the djspl.aces achi eve a desire i on. , syst.ern
accor di ng%feés"‘é‘lz%d #2? QRHEIAIY hnTafuged iR F@H‘dﬁ‘o} i ec‘Sﬁ‘B’rsf°§e]so ya (’J‘é%ti ]relg]d

di recti on sirfinitandduSlySir@Eired gisdiemgz_ th®pigloi10ViLalRiwet [t kaFidly esobiRrved migtald
desired notion conprises a 20 desired applied force. 5. A system according
to any of Hpughyalve 16. The sorabipationiof thy bysiyaweisht ¢f the seseuer beme ApphrdeRetie

bet weefy Saiyshost iaiHet 3 m&z&&egs%?egﬁ&adbgv&@e tp_agfn ézaweftﬁ&ﬁsm@a) &scefd SARIIEM

according to any of clains 1- erein. sai i spl aces decreases a

di spl acendifrebycopessingsths rrsappEavitafiensh aptentind eBUeY iniekingtie cBUEY. akken the A

syst em accQy: 4l : frilad -8V L i LRP! HB%,!',ses an
el ecixic g%t“g%’ Bgsg%)&é@%t@yhé‘tgé% @P &lasgcstfo\sﬁtdggﬁeg%ﬁaﬁ%lp%?c%ﬁgrﬂ;?/cclrsgcstﬁ%ci tion
to al | ow &f theswsspuer isdrapsiéreedttp vied victapp Ichesh ivdidherecomesy camerirepaed, t2nd theeCR¥hest of

avictim .si.ng:. ((a) a cylinder assenbly that includes a
cl osed, cyl%' ﬁgéirnsdﬁg@iaﬁé&a bottom section, and a piston assenbly that

i ncl udss a pi sThafrequency ofiihs tyxte, thedhezhi Wadtish the piiondslrased, berangeaif chatiphi nder ,

of the piston and/or the speed at which the piston is raised or lowered are determined by the

controller 9 and can be (if desired) selected by the rescuer to match the requirements of the
victim, be modified during the rescue and/or be pre-configured. Selection of the frequency of
the cycle, the height to which the piston is raised or the speed at which the piston is raised or
30 lowered by the rescuer, allows the rescuer to control, for example, the displacement of the
victim’s chest and/or the pressure applied thereto. Alternatively or additionally, other
parameters of the piston motion may be controlled, for example a relationship between
displacement and velocity or acceleration ( of the piston), applied force and/or delay between

compressions.
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16 (b) a contact surface associated with the bottom section oﬁ7sﬁﬂi 2002
cylinder for contacting the victims chest and adapted for nmaintaining a
fixed location relative to said chest; (c) a displaces which noves the

pi ston up and/or down; and (d) a support nenber attached to said piston rod
sai d support nenber and said 5 piston rod adapted to couple said weight to
sai d cont act surface and enabling the rescuer to apply. hislher body weight

to the piston s. o ra ress the ton use si on
of the victin edt? s‘&’egﬁ Gr%l:e co?&?‘hg s?‘SWEIIgatB%]%‘ ‘gﬁnﬁg‘m io a
controll errotsteq@altxh@lakmam bivthe rdﬁ@eﬁﬁbdﬂydrélﬂ{/(ﬂaﬁﬁmttﬁb p&sig@rﬂfﬁnatkdqmmcbf
notion. 1Q., A system acc rd|n to claim8 or ai wher ei n. sai d _pi ston
is noved até 42 Z%P%tl%g ihf"é i) togie P‘?Lsmr%°§b ﬂ’&‘?’(’)‘rlalsﬂlbd ]tS“E? Briye of

clai ms 8- 40). OMNCERAID nfovtklerdd SF @ mt&cﬂﬁt‘ﬁﬁda:@tﬂl@efb‘@' RGhiadd & SREEM. phdicalA
system according to any of clainms 8-11, wherein said piston is nmoved a

sel ect dbl ExgHepgamanges <1f3 e ’RS%?%%%&E@PW@SPS they lav%ngn,dﬁ sehspially, le%surt her
conpri si ng, A Gh&mbr@gar di ograph nonitor and recorder coupled to the
controller, whE: rein said controller activates and deactivates the

di spl aces r espheambodimenpoidtig d VBTG e asfate of thy a1t ERRFuEweatimgIuirped Pathim 2 or
claim?9, r

coupl ed t & PRBRE ERTIRAOnARa LA SRy SRR A oh S PR ERAE)
rescuer, Viheabsubs ghewedgibatdthe resaveds opygen rmnam;ptmm:aué clavatieri ofi hear.Srat@Aasyst em
accor dj N9 tQ. | com ndkca o the 30
rescueir grﬁuff a:ﬁis{? S%Q‘shéy\@g&gﬁ%l%ﬁ g‘i"%% em%aelég% %g%télgm ' E 1%1 g | aum
9, W aer e compatissy $d mmmathcﬂRRieMora)vpﬂ;lyslsoHethgvadathatsthaaaﬁfectn&héksa:lf tneGZS'B.r es a

physi ol ogi cal. net er .of. s S~11[ 7 17. A system
accor di ng pf‘ﬁ”‘@ﬁi?’ S| IBveRton s 2 ?b?qugléﬁgﬁ%flég alc%P ometer. 18. A system
according to chkeeral b&ummax@eﬂﬁmm@t@mmﬁmc Acdpeqad sﬁiri@wm?etﬁbenuén IBhe A
system according to any of clains _16-18, wherein said controller nodifies

sai d novedBYFRLONTERLHOPYY CBaiRA ‘1?@2“11%}{5%‘&%3? cgupler dhe spntroller ang, cagrbleem
accor disng d @pfifing @fecﬁllcﬁ'sﬁ&kg-@o §8 vicnhssiultSeh i, CRt il A&dm@eaeha;tfema&
I ndication to sard rescuer, responsive to val ues sens~:d by said sensor.
10 21. A sisstosssh faceamaleny Ut Paieyt 4928674 ms 8- 20, wherein sai d di spl acer
conprises a | owgy inQ&xtQﬁYAa??uﬁﬁP@MoﬁalBrfcth%' J&w&&?m@é:%ﬁtppa@ AchitoPardPP! ¥ @
sel ectable force to the victims stemaccordi ng to any of
cl ai ms 8- 2gcordeh &ranenitones Bie Hasim's lyaxrc awlg@ds lsyunl tolthe contradlguay daseribsfl fer
pressuri z I J claim
D wher ol RS OS2 Pkl RO SR fay Gize BTN SATEOLEL AR T 0
wher ei 20 t HEC(psiesd 60 asAe dctiyats or deactivatpathe raidihg means, or produce a signal sensxble by the

rescuer informing him when (and/or if) to start and/or stop CPR. The controller could, if

desired, also regulate the timing, duration, waveform and/or intensity of the electric shock

provided by the defibrillator, responsive to the ECG signals, the motion of the piston, the

history of CPR application, ECG traces and/or defibrillation shocks applied and/or sensed

25 physiological variables, current and/or historical values. Such an analysis of present and/or past

situations may also be used to guide a rescuer in applying CPR and/or to determine settings or

device parameters, possibly with the device automatically changing the settings. Alternatively

or additionally, the controller could indicate that defibrillation is about to be performed, so a

rescuer will let go of the patient and possibly remove the CPR device, to avoid electrocution

30 and/or damage to the device. Alternatively or additionally, the CPR device is double insulated.
Alternatively or additionally, tubes to an external pressure source are insulating.

The invention could be provided with an optional strap to be placed around the victim's

chest so as to hold the device in place, or to app1}" the electrodes of a defibrillator to the

victim's chest. Alternatively or additionally, such a strap may include a strain gauge, to

12



25. A systemaccording to any of clainms 8-21, wherein the piston ¥sf r;@g,?s%g
using an, electric nmotor. 26_ A systemaccording to any of clains 8-?"1 2
wherein xbe piston is |lowered by the 2s introduction of pressurized gas
above the piston. 27. A system according to any of clains 8-21, wherein the
piston is lowered by an electric nmotor. 30 28. A system according to claim
2 or claim9, wherein the contlroller is operated by electricity. 29. A
system according to claim2 or claim9, u-herein the controller is

pneumat i c. esfifhate disptacemem-bf the v(Ctims cBext. AﬂtWVQWaamﬁﬁdiaﬁg tho d'apl)acanient fse
precedi ng cl.ai risin aror troller
for the vefhsflfnlap? ’u%mg(a)l? a“tcﬁle&%rw PR gfidﬁﬁél rB sale’(yl eaH?)JFg& Srsi %Pe ﬁe ergbq

coor di nat e«ﬂevméabu:édlec@sarmomnuldmnﬁ:r Ysed €18 Uddtérinitiel impulse foice. AAlseymitieely or
according t m 15 baut 2 ventilations o victims |lungs
are adm ni ’?%3 %lyf 6”‘8%“?5“586&%" SEAaD fray Be W5 f deLesmg I‘%#H RaceAeBt i m s

chest. 82. A symlkaifeag@Dimdy REtidrallpoyntdh at vearifoe Gedvéigilatingith® victimishiafigs
conprising.a defibril Iator go,upl ed to the contrqgller for the defibrillation

of the vi ctmpjraneppsly with dhy Taiop 1At eFRonThseYsaglatas o8l by seguitedpy et he

car di opul n@yagbNer rt&@db%hét@&xl: Qenma?n%n ISR @‘PRQ!leb@% diSc1693Y 0 01.S. PBtent
preceding claims, further ZI Si ng{ a strap A system according to

clai m 33, WAE-EHnBY MaY of P’é’f‘ﬁ‘Pﬂq’ eentilpter W&@ﬁ@pﬁmﬁt%@ﬂe hesraising maqas ing
victim 35:31 ﬁ‘ ﬁ{oﬁ@ﬁa@%@@gxhﬁgoﬁs%f%ﬂléﬂm SRingY ark la@inBistéed WIGWRIgEVERS SSTT AP
conpzi ses defibrillator electrodes . A"system accordi ng to any of the
precedilhg edmzpiressionsnbethsi victm's cchcscbnStesbtvegulaﬁtacmazzchvpaﬁtgtasmallss Lsmppcdw opegp. 37.
A system r%z%ﬂ%gﬂth& C%qg&&e%gd wherein said systemis operative to be
connected 16 Sard suctlon cup after said suction cup is attached to said
victim 25 38. Vhesmam ay dunthien e tpoovided i with %opxronal eaprmrﬁé’tpr wh énfernm tisai d

i YOn d dj
S SR S R e BT RO B R B 8l
physi ol og|prahdsanmdm:atmﬁastoﬂthsgl&h@mf&mmdl ng to any one of the preceding

clainms, further ri.sin | spl ay . i.ndj cati.ng a ph I cal

par ameter of thja'le n@f‘%‘?ﬂ m%f g‘r&erﬁ@r&‘f‘%%ﬁ” ith § %’IDPi'ﬂog'lmet%t\é f[C‘)’ q@c’fﬁﬁ“ﬂﬁ ng to
claim 40, w#drahd\con@bllerif S5 Adtins’e BRjod TR @it BUMitd %Edhdil &PinditatichZas t6\ thy St em
according to _claim40 or claim4l, wherein said physiol ogical parazneter

conpri ses Qyaliy ofithetGRR-s heart rate. 5 43. A systan according to any of
claims 40-~2, WRrigldaisRmdy Be! & &9%8@& wit bR BFi daal ﬁx@é’EBfe' ﬁsﬁatalheo iﬂf&’iﬂ m s
bl ood pressure. 4.4.. A system accordi to any of clains 43, wherein
sai d physi Besecessrndienthmeonaplier of r@enﬁsrsau ngHapigdde the victis’ %@h}stfdluamg FBRe. 45.
A syst gin ageandhmgy &Qreéabér o/t iRl B t%%od%?ﬁ?r&s&@b%@%i‘e@l ogi cal

paraneter conprises COz concentration in victim's exhal ed breath.
The mventlon may further be provided with an optional device capable of informing the

rescuer by means of a sensible signal of sensed physiological parameters, such as one or more
of the following parameters: the victim’s heart rate and/or other ECG characteristics, blood
pressure or blood flow rate, the CO, concentration in the victim’s exhaled breath, the pressure

25  being applied to the victim’s chest, and the displacement of the victim’s chest. In a preferred
embodiment of the invention, the sensible signal comprises an audio signal, for example a beep
or synthetic speech. Alternatively or additionally, the signal comprises a display. Alternatively
or additionally, the sensed parameters are analyzed and a composite signal is supplied, for
example a green light if the CPR is progressing as it should and a red light if not.

30 In a preferred embodiment of the invention, the controller is capable of closed loop
behavior, for example, if an applied impulse pressure to the chest is above a threshold, the
controller stops and/or reduces its lowering action, to reduce the impulse pressure.
Alternatively or additionally, other parameters of the device may be automatically controlled,

responsive to the above measured physiological variables, for example, range of motiomn,
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15 46. A system according to any of cl ai s 40-45, wherein said pan 2002
physi ol ogi cal paranmeter conprises the pressure being applied t o {hc
victims chest. 47. A system according to any of clains 40-46, wherein said
physi ol ogi cal paraneter conprises the displacenent of the victims chest.
zo 48. The system according to any one of the preceding clains, further
conprising a nonitor capable of nonitoring and storing inforn. nation
pertaining to the resuscitation. 49. Use of the system of any of the

pr ecedi ng velosipherofife pf theepisiamy drlayt P%&wearfomprwoeaﬁmvebarmﬁmof external
resu50|tagmggmﬂﬁgnmﬁméysten1accord|ng to claiml or claima8) wherein said
rescuer's weight is transferred to said patient's chest substantially only

via said cont adltemgivelyce addigomily, the sgninolien car detedning if Be SRR asiviey iimests) - g,
~~uher ei xlce8a} gnt@h? ﬁ%l@h Qse{hg 'éﬁiﬁ?%ﬁmgl%dg%% %O@\g@é ¥ w%?xlug E@§?é§@|[rler§f e _ﬁ&t as

an inpul se to sai A°sy rding to a ai s
wher ei 7 saikanplé,splverceng ingyolpre displaxed if ahd |aP}the§aprdssu@smm0 Bigheing/or lamw

from said ﬁg&& on %g%ﬂ}l@ yA%lYE;]%lé%?ﬁdltl nﬁiy,m éf’ﬂ dAVIAQ’II'la opégné?’lh

 AF. A A 3R
| wr mgb] X] dejcatectiyhed] Abdraivello aldiidnai, ¢e] CRR Heddcmby ajggadianeidnaaliza] ca] ¢

a N T ! . .. -
T T o PRt bR B wribesy Alimajrebiyr apipralyip el ) ca
_(I:_ a]l ga;/] C?]/rzflaa\:& fahcrhvthendfdr] CRE Baddqamt. Qﬂl&}ﬁ;ﬁiﬁ?if?ﬁ}mrﬁﬂ% atﬁ?esf]ﬂggl]ler sené;e;s] ca] ca
] ca] caly] cé]‘%gdséf’flr‘a] L le%fﬁldﬁ? % L*&J%]e ch‘]f]&éi‘m!’lﬁ##% @@5@7 Y’E‘BWH‘?I;"“@soomg
2e2223R334¥ 4t onstRiR% ké@éo\&alﬁ@&e%kﬁahaaﬁ&amah%eda&akﬁeﬁmmﬁ& feaduedd caj ca

] ca] ca] ca] ca] caU] cal] calU ca] ca]lca] caU] ca] ca] ca] ca] ca] ca] ca! Q67<777A8 88?7959
X9kOr 99&: 'weightieneygsremoved from the victim's chest.

2P 2?2 F@QAZAAA| Wi re}ﬁdeh%ﬂlbsahﬁﬁd@f ﬁ&f%@ﬁ@h&@d@@&@@kq lg@al cal c

a]J ca] ca] caV] ca] caJca] ca]caJca] ca cal A B FGGHvI 1 JIK

KKK$LyLL tnddomnyenriiatien xaq the coaqt@aIOBa\}lsﬁa]maS]Ibla]bw]g@w}Qbeth]i osihg & adjca) ca]

STTUXY
ig]n;;]zgﬁl[ %’%ﬂﬁﬁ] ﬁé%%bp}atkgg%oggé] i HI i ?% frﬁé]%é%f ’f’%’é‘%cai cg{] cai cajcalcalc
a] ca] ca] cat}lm]aoaqlna]lmpwjeocqfc@] mﬂ]mm]wb]lcw]ﬂm]empmm]rcmdmmﬁdldhambee
fbf f (gh :

o 4 Do "2 S RERRe evole #or thenp sy LT A RPER) QUP Y SUEPOS RAPIEA B o] cal

ca] ca] ca] celmpefealtieapis@h daa]a:a]eda]:mﬁﬁddcar]atxat] da]ona]examnpk! Siidht éontrolFay \btwwZy y

AL e esleels el sl salacl sl hanlsel wdcalag) oo o
8F/ w?Adov gl dpeded]ahd eRbeidycad praisurl &ﬂhs &]p@@& GitlbR]. @aﬂeﬁﬁhea] ctad SaHpea ntaddec a) cal

] ca] ca] ca] ca] ca] ¢a] ca] ca] ca] ca] ca] ca] ca] ca! Gg*=CTj _et x(vyFp$* I}stnl d Z]]1]]c
a] ca] ca] c dT¥aPeufCeonEalE sl & EWB%]f@aﬂf@aﬂ%at]‘E é‘]‘i‘&% é%ﬁ’@a’]’&’&?%]’ e @8{Wa] ca] ¢
a] ca] ca] cal kl#a9d15 81 &RltloBAR e vartP Ik bé B h@d &alkgl cal ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] cal] cal] caj ca] caJ ca] ca ca] ca] ca] ca] ca] ca] caj ca! F8[ gj Q8J_
x{' wWOT} xsni d_Z[The evsnees may duithesjbe a]r@‘a%@a‘]/éla]ac@P@éqfc%@Pé‘df JreafieEnE &]lg a] ca]
ca] ca] ca] cal 53] mdhaliGAly gﬁz]ngg% c8] 6] fealsCitidyZs glafﬁﬂf @/9@ X2fisciafibd 1] 2]

caJ ca] ca] ca ca] ca] ca] ca] ca] ca] ca] caJ ca] ca caj ca] ca] ca] ca]
ca] ca] &a] cemeerpesd] haiatsCuignghe tesi@cigtion@/ay lermibad thy numhqm?&y §s-performed,

0% 10% t & 10% 3
S e e e Coe i
y#lO%EL ( ) -thé lfdr@é’/f;bpl(h)ed Zi@nn@.@%&l dyrle) eaB1WHOS/Re( Fuiddlink Mird het metQNE thy - 23
F+ 109 ( )digi)(lz{c%rgcé@ og')tﬁef c%!esjf%L{qr&;ng( ga_c}r!cyclc. The monitor may be on line or off line with an

external computer.

30 The present invention has been described with a certain degree of particularity, but it
should be understood that various modifications and alterations may be made without departing
from the scope or spirit of the invention. For example, it will be evident to a person versed in
the art that the invention can be constructed having a raising or a lowering device not

comprising a piston. As an example, a raising or lowering device comprising an electrical
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10s<s1pp& Johtac%?a@e@wﬂﬁc said rescuer's weight is applied thereto and while said contact surface is

in contact with said victim's chest.

2. A system according to claim 1, comprising

a controller capable of activating the displacer to achieve a desired motion.

15
3. A system according to claim 2, wherein said desired motion comprises a desired
direciion.
4, A, system according to claim 2 or claim 3, wherein said desired motion comprises 2

20  desired applied force.

5. A system according to amy of claims 1-4, wherein said displacer increases a
- displacement between said support rnember and said contact surface. '

25 6. A system according to any of claims 1-5, wherein said displacer decreases a
displacement between said support member and said contact surface.
7. A system according to any of claims 1-6, wherein said displacer comprises an electric
motor.

30
8. A system for assisted cardiopulmonary resuscitation to allow a rescuer to selectively

apply his/her body weight to the chest of a victim comprising:
@) a cylinder assembly that includes a closed, cylinder having a bottom section, and
a piston assembly that includes a piston and a piston rod slidably received within said cylinder;
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0. A system according to claim 8, comprising:

10 a controller capable of activating said displacer to perform a desired motion.

10. A system according to claim § or claim 9, wherein said piston is moved at a selectabls

frequency.

15 11. A system according to any of claims 8-10, wherein said piston is moved at a selectable

specd.

12. A system according to any of claims 8-11, wherein said piston is moved a selectable
amount.

20
13. A system according to claim 2 or claim 9, further comprising an electrocardiograph
monitor and recorder coupled to the controller, wherein said controller activates and deactivates

—) the displacer, respopsive to said ECG.

25 14. A system according to claim 2 or claim 9, further comprising an electrocardiograph
monitor and recorder coupled to the controller and capable of producing a signal sensible by

the rescuer, which signal guides cardiopulmonary resuscitation.

15. A system according to claim 14, wherein said guidance comprises indicating to the

30  rescuer when to stop said CPR.

16. A system according to claim 2 or claim 9, wherein said system includes 2 physiological

sensor, which measures a physiological parameter of said victim.
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20. A system according to any of claims 16-19, wherein said controller generates an
indication to said rescuer, responsive to values senszd by said sensor.

10
21. A system according to any of claims 8-20, wherein said displacer comprises a lowering

device capable of lowering the piston so as to apply a selectable force to the victim’s chest.

22. A system according to any of claims 8-21, wherein the piston is raised by the

15  introduction of a pressurized gas below the piston's surface.
23. A system according to claim 22, wherein the pressurized gas is air.
24. A system according to claim 22, wherein the pressurized gas is oxygen.
20
25. A system accarding to any of claims 8-21, wherein the piston is raised using an electric

motor.

26. A system according to any of claims 8-21, wherein the piston is lowered by the

25  introduction of pressurized gas above the piston.

27. A system according to any of claims 8-21, wherein the piston is lowered by an electric

maotor,

30 28. A system according to claim 2 or claim 9, wherein the controller is operated by
clectricity.

29. A system according to claim 2 or claim 9, wherein the controller is pneumatic.
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&10% =& ()-S&10% (& ()-S 10-i 10-i mHaBK@ 10-i F"10%& ()-

109%& ()-11$10%z& ()-"10%& ()-S10%& ()- "10%& ()-aBK@ 10-i Oyl0%& ()-
" 10% &' () 32.( 9* AlstemBacedrdiny 1yt thy prebédiigelainy further comprising a defibrillator —-

coupled to the controller for the defibrillation of the victim's heart, said defibrillation being

[

10 coordinated with the cardiopulmonary resuscitation.
33. A system according to any of the preceding claims, further comprising a strap.

34, A system according to claim 33, wherein the strap fixes the system onto the chest of the

15  victim.

35. A system according to claim 33 or claim 34, wherein the strap comprises defibrillator

electrodes.

20 36. A system according to any of the preceding claims, wherein said contact surface

comprises a suction cup.

37. A system according to claim 36, wherein said system is operative to be connected to
said suction cup after said suction cup is attached to said victim.

25
38. A system according to claims 36 or claim 37, wherein said suction enp comprises

defibrillation electrodes.

39. A system according to any of claims 36-38, wherein said suction cup comprises at least

30 one physiological sensor.

40. A system according to any one of the preceding claims, further comprising a display for
indicating a physiological parameter of the patient.

19



$10%& ()-K-\= 10-i Y"109%0& ()- ! 109BB& ()- 10z 10z 10zL<10%& {)% ALY pn
831092 & ()-!13$10%& ()-F8}A?~\= 10-i S 10%& ()- Yf" 109d& () -

| F@" 109%g9& () - @ow&' () - YZY409r08 ()-! A& $109%&' ()-[gj G <~\=

10-i!, S2$1004T& () -1 -"10%& ()-fS, 1004& ()-!(g&L0% "& ()-! 1@$10%& ()-Y
"1096°& () -yQshC 10-i | #10% & ()-110% & ()- 9%40% & ()-,. 10T 10T 10T;

10907°& () -4" 1094x &ystym acogrding to ¢laim 40, wherein said display comprises an auditory display.
10-i1-#10% & ()-!| FQA0% " & ()-1yud0% "& ()-! (| QA0% " & ()-

-#10% & ()-s 10% & ()-x{' woa?bC 10-i!6Y3440% "& ()-f/#10% & ()-1 @
109% & () -42. &) A QHEEER" &chidip tlEANMR'40)or| dBA0E, &vlidreil\KBAIP Pl siological parameter
10- i |6Y34G°/<10%'"tg f/# 0% & ()-1@ 10% & ()-!<109%& ()-1f;

1098 & () -COB¥PTS9R ??aqra “ Headi ng 13]c¢" "Headi ng 23]c" "Heading 33]c"
"Headisng 43]c" " Head| ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c"
"Headi ng 93] c"A "Default Par agraph Font 5!i, WBA, KVYb3nzBd)Z
" QBALNC 34T ZqrA tsystamy aqepyding o 28w of Gépmg aivie, WisreimsridkpaRIogica psemeter
gXrtvvy}= 6Ti res rial Courier New'h Root EntryWrdDocument
I #S0R ()P ﬁ%%ﬁ%&ﬁ%gﬁ& B! y

>’>@\BCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] *_" abcdef ghi4kl mopgr st uvwxyz{| } ~

"44. A system according to any of claims 40-43, wherein said physiological parameter

10  comprises the victim’s blood flow rate.

45. A system according to any of claims 40-44, wherein said physiologica] parameter

comprises the CO, concentration in the victim’s exhaled breath.

15 46. A system according to any of claims 40-45, wherein said physiological parameter

comnprises the pressure being applied to the victim’s chest.

47. A system according to any of claims 40-46, wherein said physiological parameter
comprises the displacement of the victim’s chest.

20
48.  The system according to any one of the preceding claims, further comprising a monitor

capable of monitoring and storing information pertaining to the resuscitation.

49. Use of the system of any of the preceding claims, for the adminisiration of

25  cardiopulmonary resuscitation.

50. A system according to claim 1 or claim 8, wherein said rescuer's weight is transferred to

said patient's chest substantially only via said contact surface.

30 51. A system according to any of claims 1-8, wherein said displacer is operative to apply

said rescuer's weight as an impnlse to said chest.

52. A system according to any of claims 1-8, wherein said displacer is operative to lift said

rescuer's weight away from said chest.

35
20



