; e3eZDL(6TZp| F A DEVI CE FOR ASSI STED CARDI OPULMONARY RESUSCI TATI ON FI ELD COF
THE | NVENTI ON The invention relates to nethods and devices for assisted
cardi opul monary resuscitation. 5 BACKGROUND OF THE | NVENT rdi ac
arrest, the heart is in a state of uncoordi nated heart coﬂmmuw H"W!”U’E
(fibrillation) or conplete standstill which prevents tae

the brain and other vital organs including the heart itself. NSF®*than

300, 000 peopl e die each year fromc rdi ac arrest |n the Unlted States
Alone. 1t 18 theAREACE BOR assISTRS CaRSOPULON. SATIO

& mai ntain

the 1o flommmbpqd{@mvmqyg@n to the heart and br a| n so as to prevent
damage until the_victinis own heartbeat can be reestablished. The sinpl est

form of CPR naddal NEgkon; Rj¥ey e BURPAT stidadPYierscye assiged tSApiiQRBHE9MRL | ons
fol | owed byrcgu@m{m@,pal chest conpressions of 3.75-S cmin depth, at a rate
of about 100 conpressions per mnute. Manual CPR typically utilizes al nost

all of the Bag YUNROR B nul t aneously so that a substantl al
physi cal ~ef fort pjsinf Qi eHrdd) hdGeRPid iPh &hiE erafag&fdmaéh% ¥nsbe
required for 20 mnutes or nore, the rescuer often becones ex auste and

forced to dﬁbumnM@omﬂeamﬁlewe@R tienibayr efchdeddyto teef byain andhetheriviseli m is

d
therefor o oStedts ARl He RS Rl Mo ihad SR heSe fecadr viab BN Sl IBR 3
20 Wil e mhuﬁmtmtmmnedﬁa tacbbjecée Of:@mtilolaémommy restscit@ion d€PR)Ntopagaiv ¢he
] . .
conor estl ortesk ASISRER ofeen Y HaBAA pERRE A3 h%?eqﬁﬁ‘%a’f‘gveﬁwhag&t%°“@ot "

active conpreas&amanaafbedﬂﬂﬁmﬂr essi on by pUShI ng the chest inward and

forcibly puIIin |t oy evera evi ce ve. been descrjbed fo rOV|d|ng
ACD-CPR U. S. P Erﬂ‘E fg &3’81‘“ rd E‘S%‘E‘gd%&*

vacuum cup Mﬁxﬁﬁbds%l@%@ﬁﬂlﬂhfamﬂ J:bés@ﬁmbi"b@sxb’rls(bE'B 753 @hiasdepth, 1@ rﬁ@@ﬁdbouts
conpressed 1(93() ‘g) essi nrgs down . on the vacuum cu%tfmd lifted ){ pulling it up
so as to pr EPrFFEotse PYTBiNgEse Ml SPR ntyp epligey dlmest Al phevEFcuerdo not

sol ve the pheRhienteoimiienediely soahdt AUlbstatial kical 2PrNB k@ued bn iR pafGfiHeed
for perform ng ACD-CPR in conparison to manual CPR (Shultz et al

Resusci t at '6ffuerp§insg (PR (“295333) required for 0 miRpieh Or MaHgthg 7ascyfrseltegshegomes
pneumat i ¢ V&ius@Re hdRekdte d’igcbmaﬁl@m ida%r\abﬁlyldﬁw uﬁbﬁ&rtl?' bERRe HRWi&n isS

inflated and defl ated aut omat i casoé a conputer controlled conpressor
appl yi ng priegsesh @ rrefessipaalt heln arriveso@apdin eqpkle Rescuersfatigngi i ghesefern aignificanti c

CPR devi ceshrﬁlghé/gmgopﬁ tpgg{%@\;png;so ﬁgﬁﬂpép atigue, their efficacy has not
been established (Halperin e ; ition to requiring greater

expertide for téle wealéi‘l?lbnrovmheacftwe Icymmssmmttlrdled@mm%vesmmsm of the one
di scl osed I e t}gllovuﬁZg e tc%mpré%glgn e& fv@% re@ﬁ@n\/aecgﬂ repé'&r}(?Asucﬁ§§e§ﬁ the

difficult to{grlng eV|ct|m e set-up tine o Vi ces nmay
be unaccethﬂMrélandqm@Esb@h'BEDe compressxon and decompression by pushing the chest

inward and forcibly pulling it out.
Several devices have been described 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 ef al.). In addition

to requiring greater expertise for their operation, the fully automatic devices such as the one
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Baubin et al., Resuscitation, 33:135-139 (1996). Shultz et al.,
Resuscitation, 29:23-31 (1995). Halperin et al., N Engl. J. Med,

379: 762- 768 (1993). SUMMVARY COF THE | NVENTI ON One obj ect of sone
preferred enbodi nents of the invention is to reduce rescuer fatigue during
application of CPR Preferably, the applied CPR neets Amencan Heart

Associ ation guidelines for the application of CPR Preferably, neeting
these guidelines is assisted by a 5 device in accordan with. a preferred
enbodi mentdisosghia tﬁ’ﬁﬁ%f"i‘tfﬂﬁ .areA‘%%“r&@B]é’g’Fa‘a’fang(?Hgy ﬁ?cnge?IF égﬁ%8&f’ﬁgfﬂ Lot the
i nvent i on y&@indts, the sbtSipNBncfollse&CdeficeAsastbe maREHabMei ght ", wher eby t he
rescuer perforns a _significant portion of the CPR task by shifting his/her
wei ght tc)QEEE$FHﬁ$§HSH@¥Etin1 Preferably, a significant portion of the
mechani calg &pRrAY, eatiRen 33 1m8Meouohest of the victimis provided by a
nechanizeéadevice. |0 Alternatively or additionally, such a device also
assi st s t HhulteealeResppruation Q:%’%Ké%&ei ght. In a preferred enbodi ment of

t he i nventy .t f f esLuar ctivity is shifted from

perform ngﬂag%gﬁaeﬂ:gléa{\?%li%%@%’?%Fﬁ%?%he CPR activity. Preferably, one
result of the shift in focus is that the rescuer perfornms higher quality
CPR. Alternatively or additionally, another result of the shift in focus is
that the rescuer is required to performless work, thereby he is | ess 15
fatigued by the CPR and may be able 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

i ncl udes a nmechani 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 perforned. 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 tinme of a CPR device. In sone enbodi nents of the
invention, the CPR device is sinply placed at a proper |ocation on the
victins chest. Thus, the set-up tine 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 method for a particular
rescuer/victim 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

o



spacer therewith. Alternatively or additionally, the adjustnent is effected
by changi ng devi ce operating paraneters, for exanple, waveform frequency
and/ or response to sensed physiol ogical variables. An aspect of sone
preferred enbodi nents of the invention relates to assisting a.rescuer 5 in
pl aci ng/ renmoving his weight froma victims chest. In a preferred

enbodi nent of the invention, the assistance enables a better inpulse force
to be applied to the chest, resulting in nore effective CPR in a preferred
enbodi nent STMMERYOETHEANVENTEONSSi st ance includes lifting up a rescuers
wei ght fromthe victim _Alternatively or additional Ir{]i,séth assi stance

i ncl udes | ower i r%“’d’ of Fame regteTes EnRRdimpRts of Hiednyepio C§ TERRRS£2UEEE An

aspect of saimg Qbﬂfo@lﬁd’ne@f @mquefeﬁmrysmefappm CPR @fetds Omérh RSt tARsRiation
i mted-countuse aftachnment ele preferred enbodi nent of the

i nvention, #Heelpss oa i4ppliGation,p %%e%ref[c’@ba {egtingnthese qietings 45 agsisigd by 2

attachmept SvREBMcciineOwRRA pRRrES BfbdARhdht BNEEINQEntRnSMRI | nunmber of ti nes.
Alternatively or additi onal ly, the attachnent element is fixed to the

victims body byATasBet of samg pfqﬁf@ﬁdFwéO@nmtﬂemlwwﬁloedﬂﬁtp%@ Usige @igscuer as
attachment ghgient.eigld ﬂs&é rzﬁ@lreécue?rg;@rf&%ﬁd %gﬁﬁéﬁ?x’t @bRfdn (dFen CRRIGU Sﬁe' S

det ached. from t he attachnent el enent, remai n connected to t
chest. I n osheftiex diffice weighe t@tapécfmmeﬁhe élcémerﬁe erablpr Bsvgnificagypettion afuthe or an
adhest ve_pagecnlit AL %SJ ¥ mBAA EeQ2 e Wictb 1 pRIAA R E HechUrERE Rlvice.
conprises a strap h era encircles t eV|ct| torso. In
preferreadl ehdimhtwelmtor additianelly, mcémde@ne alst essiststthectenapat meﬁlhétmhls vaighty étes

physi ol ogi c e r
el ectrodes. Eljzjefrgc{r]%gl{a ?d\lllg% Qg?ﬁeagﬂéﬁoghthl%%’a% (ﬁ?ﬂ%t %g%%@%?wg’l B i ncrﬁ1 udes
acti ve el enpariosning nethapsaldeftk mrdohfreltingthe QPR@tnnt}'eBreéand:’lplonemlﬂr asfahe gati ng
el ectrodes. for r V|ded ance wWth ferred
enmbodi nent ofth k& Lllhnvt;écnxi‘.%#cger pe?forti)n Ci-F her 'llp}/a@g}f{; éﬁ}l terpa vel&or ad hg anothe
resuscitat i esultaf thad dh[ﬁmndocmesahm [hetrascaqmpﬂ ¢quired Adgerfolra dass werkg hierebphet Rdesshest

of a victi 0 I S NGy, 2 a cont act rface for contacting the
victin ggcﬂéggu%%%ﬁem%%ﬁ%&mﬁ%p “%ﬁ’&% ing the rescuer to apply

hi s/ her body weifghispécoof some @esfirfea termbodimamne of e nventidnTFlb@CRhuMah lteridtioses or
| owers the s menber. rel tlve to the contact surface at sel ect abl e
f requency aﬁld[gg% TR thbaam Bred GrahgdimeRt piyihe Inventios, él?eeli‘%t%mf“r‘?@s &dtem

include a cudiaft@cight", maﬁmfaeémma&:@R&@gténdwmha&@des alnfecRanfaPdeR1ce @Al the
enbodi nent of the inv }/st emis provided for assisted

car di opul moffSF%F- PP FF wt&ﬂm@ %ftbswvamp%s%%% PEPCsss ey beicantieded Bt

wei ght te t bhefniehesthe REcudr'swididht MG MRk &b Mbgrad part {fBhe BPR ¥itivikQhe REEEINGLY
that includes a c| osed cylinder havi ng.a bottom section, and a piston

assenbly t h%lftangenﬁlsu‘ﬁ&m%s M debihe SRR b&‘fk& BYfRRMetF BhREIS| fSHECWAYR A BEL hi n

sai d cylindgsrforh&i Mtem@iNeRClr fiibAAR, ARIOCLAAA nild &&hﬁnﬁ%%@é@ﬁﬁ%ﬁn@” of
said cylinder for contacting the victins chest; 5 (c) di spl aces rai sing

t he pi st on; PRrEprmed toYhaloF Feamssdtiy theayietye, Heﬂem@pbmdppynsaﬂ apgyar 9tbar feedbaski ng
t he rescuerﬁgﬂt}{a@q@g&n hi s/ her body weight to the piston so as to rapidly
depress the piston and cause the conpression of the victims chest; (e) a
control 126r capabhmaspéct atsomeardferpdsaibddimentnof fho fnvertios mgitqswearmxmqmi sswph
that the | 04pL } e I 0 a
sel cct abl o o or CPela, BeR ol bRk B i e R R R ok
rescuer kneet asprogex ﬂocampntdnehamcttmmlsstcﬂsst tha sd-up ltaveds stiseniadiyitixcsaimags $ur f ace
of the Cy”ﬁ&t@%@ﬁﬁ@ y on the chest of the victim for exanple with the
pi ston at t ottomof its stroke cycle. The rescuer transfers his body
wei ght ont o t he Anipgpeat tof smm)mferrékisemhmmem afithe trs'amolnyelhtlaetoralylsnmga QBRns,
the res aSvi head, and rs are |ft hat. the rescu

o a1 t e ondristgedef PepoCER g licndh iy EiR SPistiof du e Bertr R R Bbrihen
shoul der s abEtHellfl'Tz@don hhes ad§ivBi@ent a dffébtdasbib & Gesder Bing e RIMmS CPRhd&Vichiis abody
wei ght |s S tled é:omthe sugé)ort nbﬁ%}g%’g EJ s .kpees. The tran’.zfer.of t he
rescuer's b8 U HFEnt FEPRS & Pelimuge 24/ He SIS0 BAVER t he

victims ChQ&t&matﬁ‘el}QVMaﬂ@u&d&ﬂy,\&h&idﬂiﬂuﬁerﬁ sestecte® b QardiRg ANRFtR SISER ensiOh & tiehe
piston is at he to its stroke cycle, the rescuer 20 transfers his body

wei ght onto“f é‘e%‘&?agﬁﬁt‘%ﬁ%‘f an%%%fﬁtfglgttwémbPglemowsmaééf‘e@ﬁ%%ea?cmva

t hereby converting the rescuer's gravitational potential energy into

ki netic energy. Wen the rapidly descendlﬁg piston hits the bottom section
of the cylinder assenbly, the kinetic energy of the rescuer is transferred
to the victinms chest which becones conpressed, and the cycle can




begin again. Those versed in the art will readily appreciate that, simlar
to manual CPR, sone 25 preferred enbodi nents of the invention provide
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 victims chest, for exanple, using a suction cup,
adhesi ve and/or a strap. Wen the rescuer |eans further back, the chest my
be pul | ed shper hGeRftiR VAR Rad Y &eaddfﬁsmgrmé 26j98meA it REBALd ly)e!:})én%ﬁg device
additionally, once the rescuer's weight s off the victims chest, 30

acti ve shepeaiigngasmeieiie foeaxampipmyvareione fegienohpandosi wepase ttheseliedst | i f
t he rescug& ﬂ@%ﬁ&@bgﬁmggs position. The invention may optionally conprise a
| oweri ng exlce for lTowering the piston once the rescuer has transferred

hi s body wei ght\ngspeetiof semamoieredrarhodimentsloé the gnwentiongfeldiey Lo essistingsa ®scuei npart s

Ki netic energy. pt%l ddi . i.on ' ' | ed to
t he pi gt oﬁnr?tp%\régg/gﬁﬁ%%‘pﬁ i|u§at| ?1'}8?‘ ?h‘éétﬁa%sglﬁeééhg %g%%{\ﬁgieg%t%ﬁ gnt %Eﬁgjpport
menber . Thevehtiey)the rssjstafe ¢rablesy béter impuise et tut bet applidt iohhe Hiestprestlting ins

rai sed, as_wel S S a i.ch th istan is raised or, Lowered are
ot o nf nod R G JEF e g igihert OEnB I e s 52 RES: Baud@IRREF 01 O
t he. r equi npnertaenfwdighe freincthi mictidl. tAdtermativelye bty adilitiandlly, tthe agistayice ideldbei ght
of the deyice.itself may be s for exanple, using a tel escopic support.
There-is tAIEIBAOVR &’Sécs%/%rsé‘éeﬁﬂ‘%g’gvﬁtw che%r ef erred enbodi nent of the

i nventjoon, a Syatged 6iisofs ptefdred eMBodimenis bNbs adventi@sieResks t@ b iligditei @omit! ow a

rescuer to apply his/her hod ight to the chest, of a victjmconprising:
lo a cont 3% agﬁ#%eel?”ﬂ)‘?m'ﬁﬁn%/ Bgﬁ“%e)_‘ﬁ?@d‘mcﬁtt p eraden Q‘CSJEP deYicsdsroer
for enabl iafgehbd® 4 @REMEIChés ndBP by attdchmbIR el whRh @B bk AsddéhiE 8RdeA6it a
surface; and_a displaces operative to _nove the su&g}ort menber relatjve to

t he cont acial gppbgee! tinpess alicapatiyely op @dditianaln the AfACHEeR elempsshis Bradde thapabl e

of acti vatydighd B&iydbP REACERI tiRkn kRe TPRI BUResA&RbIE do RE aRFchmBhEERRBR! Y
said desired notion conprises a desired direction. Aternatively or

addi t i BnalPrgferably epededy eamptster dhe CRndeviesels dataghed fram thepttashaeent glement. | n a
pref er r ed a0y TeRkin bt i&d fo" Wb O ond Blathpfl, #RlaREmeht 4rRAS Esingtises a

di spl acenent bet'ween sai d support nenber ang sal d contact surface.

Al t er nat i weetipnep erdaiadhesitepady Altepatiyelyios plditicasllyi dheragiadimentel enend Fererifent

bet ween sgi slm%umgq rdFERE en RS SAL il 85, SH'd g&?meaoenﬁl/gpﬁﬁeﬂ@to'f_vtﬁé y or

addi tionally, "sal I splaces conprises an electriC notor. ternatively or
addi t i onalihventignaithg asteehnyenl ¢lement anepndes plysiatogiskbsensdre auch g rehesd displacement

Alterngtiv (o) i I ont | c '
cont 1 o e sicir RS A0 eyl ¥ delloRiy” Mk EARR AR Mot es
enbodi nmentacve ddmenisnsnelnisidofibriliatisyd¢anoddsand/assitana gacey décopddsnonar y
resuscitation al.lo rescuer.to selective a i slher 25 bg

wei ght to the E:r ZE 1 of gV BPYS edcd‘?rpaff%&ﬁ‘&‘? “(1{5/ aaﬁgifﬁfn Toodment 9 ytgghat

i ncl udes dnwnoeed syytemnide assiseedi cagiicpulinkigiesgcitation to aliaw & Esaitor agdenbl y
that incluyd i stqn d.a pi.ston rod sl.idably received within said

cyl i nder; #Szljsergo‘@ovﬁ?ggﬁfoatgﬁ?hl’:ﬁ@éa5@%’859’3?%“% th the bottom section of said
cyl i ndgr fgr(g)@a)t aCztédﬁ&cﬁshﬁadéif&{cbﬁhc&ingﬁ&gﬁdtinaﬁ)c}_(egt), a displ age? raisi B?_ t he
pi ston; an a support mepber atiached to sai iston.r or. en i ng
the rescuer to®ppl %/PLEP%W Wé?lggcf(riﬂ/er\ﬂ}éli"@rﬂ‘e fegeuehte ?HP& ‘Bf{g%rcP°a% WF’@E’? WoPel y
depress t h@nfatist@re;and cause a conpression of the victinms chest. 6
Preferably, the system conprises a controller capable of activating said
di spl aces to péPf orhfliaPlerss Musch raiensiosoweay thersypRqry BEWDE Telatvs i thhSPTRFt sai d

pi ston is suENRG: AeclRadRIfRGIALY ﬁxdfs%éacg'dﬁd‘{élé-seléétﬁlﬁé Rapevel y or additionally)
said piston is _noved at a selectable speed. Alternatively or additionally,
sai d p#Ston i s Prafereidy.dhesystern inghidea aontioHer wnthpstivates Saldldi'ﬁpé‘c?fr eferred
embodi ment of 4G bR fiboakit Y he MVCATRL 5 SRR €l B6liiaCRk lisagfaph
moni tor and recorder coupled to the controller, wherein said controller
act i vat es capfdorsbapaniyvesusaiatiqniie alew  mescure tmapplyr igherboily weight tg Hiegrhgstof a
AIternatiwgaﬂ?cﬁmgﬁﬁ¥sten1conprises an el ectrocardi ograph nonitor and
recorder coupled to the controller and capable of producing a signal
sensi bl e by the rescuer, which signal guides cardiopulinonary
resuscitation. Preferably, said guidance conprises indicating to the
rescuer when to stop said CPR 4



In a preferred enbodi nent of the invention, said systemincludes a
physi ol ogi cal sensor, which neasures a physiol ogi cal paraneters of said
victim Preferably, said controller nodifies said novenent, responsive to
val ues sensed by said sensor. Alternatively or additionally, said
controll er generates an indication to said rescuer, responsive to val ues
sensed 15 by said sensor. In a preferred enbodinent of the invention, said
di spl aces conpr es owe r| Vi.C wer i i.ston.so as
Lo hply a sol el ap e bBEEL O R 7 upE R sl MiFirs Al af S

addi ti onal hyx,stohrassmbs'tthnu incBidesad [gech, Imyd ddieon mot sldniuwtreaamd)iwtmnpmesguﬂdbz ed gas
bel ow t he piston,s surface. Prefe he pressurized gas.

Al'ternatively of addi {ENarTRce taﬁsé’m%yﬁrlé’sgﬁ PUiRR gRelon @ c?ﬁ?g‘é‘ﬂmd"?r fog
preferred esmpedhgmhavicai'stchet;i nvention, the piston is raised using an

el ectric notor ternafrvel or additionally, the piston is |owered by the
i nt roduétion of( re§§ﬁPa?3dméﬁ% hePSY® the piston. Alternatively or

addi tionally, tdg piastpport merhtvnetLbeday sdd pRloaGbhd Fe efayliag thez%icaérrtatapmle y or
addi ti onal | the controller is operategﬁoy electricity. Alternatively or
25 addit i oh‘é@‘ﬁbc’ Y HEEBLRIROIFT 56 4 W RRIGeAePTess thepiglop pudk cansedhe eqmBessioBnt of
the i nvent hORe vitha'sshst, em furt her corrprl ses a ventilator coupled to the

controller for the ventilation of the victims | ungs, said ventilation
bei ng coor di nat®Y witcAntANET eanakls efiAsHYAIABFAd means Seritaising ghe pistnesueh gt te about

2 ventijhat bR ithistd R  biEdibH §eq|11éH39§ndas'b€eda‘rﬂﬁThrHs%fe&ﬁﬁgh&%{tl owi ng about every
15 conpressions of the victims chest In a preferred enbodi nent of the
i nvention, the RByéeapeebone hepreferadembedimenit the rasowpkesgistngxt hdhaviatime| | er
for the defidy b @Jcesqne &tm;ch AMifald PR cgmrer assetfbl of#ﬁr‘e Rt M@L 'vf?:nlaxb?drng
coor di nat ed wrtht e card |op nonar uscitatio I'n a preferre

enmbodi ment exsmpienith e piston@hthe bpigons stseml@cmip iBhesesouer trprsEarehiebody weight

Al t er nat i Vg+tx noly S@,ggﬁ tﬂ&cfg{ﬁgll | N tﬂgto? Bbe @ r@irsfn%p%eaﬁ %eopeg?rfel‘soﬁ\éageatngr

Al ternative trona em Co
Pr ef er abl yshotulrderssarc diffied sx dmt ttfkeeres:ystsm\mammlat batertiak etergyf 1st1hereased: tAsrthe

Al ternatively or I rrses defihrill I .

el ectrodes. es%/ §s he%gq‘bée%hrogglersr%e IE]‘{I Snt{fg?‘ff“f BRI liséfat%% msa%cidy
surface cowpxghrsmssh&tedtfnm e sopyort Bemﬁ@ncabjsymesalrhb &mfeemsfiﬂ& efpeestbodg t o be
connected taQ. ction cup after sajd suction attgched to said
victim Al tglrgﬁtatmve S%‘%P%.%O‘B?‘P?%ﬁgrﬁs‘ff thy PrESUCY, oF |%%VI8E‘B B ‘%@ g 3

defi bril I avicom' sehesctorh@diesomp%ﬁer Maikh whe pjstodris adel dop onad duoke Sﬁuﬂe(;ltlﬁu&u@n cup
conpri s t |.east .one ph |oI0|caI ce In.a preferred, enb nt of
Che’i it FUIICT Hs YT oBIRE ohior B SShon T o AP O OB PE o
physi ol ogi ¢rtebpaomrringrthofestudes pavitatital psieRiabEmebdyyintoSiahdlicChnergl. aWheptpr i ses
an auditory 1 o . dis l ay. Al ter{patl vel% or additjonally, said physiological

paraneter CHHbY (SR iAo Do FetioR 08 the gy tinden A3FHY Ao KNt IET I nal | y,
sai d physi ef @gikaler RaraasB &Y to SRS hedt RBicK ibdokd¥h SorbrOsh, BAEHS byce can
Alternatively or additionally, said physiological paraneter co i ses the
victins bPedRgHH L PS&tVérsef}xmfbr Ah il erdilyppiselate tha simiday to magugl gﬁ%,sﬁoareogr cal
parametgr sopmfel S@bokientBr ﬁfenﬁ%%@tpr&me' &t&b%oﬁrg&&srdﬁ‘ SutCrsliabe Padiiveat h.
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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



20 herei nabove for the adm ni stration of cardi opul nonary resuscitation.

BRI EF DESCRI PTION OF THE FI GURES The invention will now be described by way
of exanple only, with reference to the acconpanying draw ngs, in which:

Fi-g. 1 shows one enbodi nent of the invention; 25 Fig. 2 shows a
crass-sectional view of the cylinder assenbly, support nenber, and
contacting surface along plane A-Ain Fig. 1; Fig. 3 shows a generalized
flow chart descrjbing the functlonl of the controlling unit; and. Fig

Shows  Use. BIPTR TSR EraRCORS R § oy 1 hedGuer Prgy e ed i R Biskac on
of 30 CPR {heoudh ¥pplitatidh oy\m@feecuet f\bc(dg)uetghﬁome%hmr@ﬁe&lm embodi ment is at the
bottom of its stroke cycle, i iston js at the top.of its_stroke

cycle and in (c) a s ?‘!“Ft‘f%é’f flieﬁﬁdﬁ)fﬂ“(%ﬁ‘ghéfﬂjwt‘%ﬁ? thesPistop Whraisgd, as el pTI ON
OF PREFERF\E@SE@QJVM@ pg:(mﬂ'ﬁlsEMﬁW&r%'d&enﬁm&h%e@:oQPﬁegQﬂﬂ &8 ben

accordance w eferred enbodi nent of the invention, in which a closed
cyl i ndef 1sdlestedjby thsresguero anaigh dhceiequirerente Bf e yicsimmp i ltemnabively of additionglly s
attached afy m&gmlb@ﬁe rdeﬁmtsmmey %@p%fexm@egmga tdMsBIE @by Sui tabl e for
grasping by a rescuer. (Cylinder 5 the piston (not shown) and piston rod
2 constitute todeterie¢hus aregided %eréflanaeyéhﬁlppeferrqd @rediaqnt 9ﬁﬁ1pawnnon,

associ at ed [ eTe! GOpggact
surface d ggﬁp}r{]fogea%légéasuct|p§‘rlllﬁd;?%g%e%%aa§ e{sbwlgw;g SCEJe{) pg r%f)/g to9

mei nt ai n cwrighide tssheseefi vidien @eprisieg:and a victim In a preferred embodi nent
of the bnventl r}:’ontra@tlsﬁtlfﬁgfcﬁ‘@gl(t'%ﬁnéﬁg\@{chrg% yement of piston 2 is effected
by a source of conpressed gas g, exarrp €, nitrogen, air or to oxygen.
In a preferred zembpnh member ¢ér enkbding theeexcucn g applyc isthadbedyofeiginso tHeaonteotanpl e
oxygen i s su I | e Alternatively or additionally, a conpressor, which
conpresses Y ai r is provided. Such a conpressor may, for exanple,
utilize a rec hadcg@adabx&phameeb momguwwmbmb@ﬁelm1MMnﬁa satighene.

Al ternatively ona ot her sources of rnal ssur

iseq. or " examreeehin e Sl spRbaEs o GuEET stk o M e B YRS

hos pi tak. Alhieve naldsited ynotion. Iiyefoddbliyf badakdined mbthmr cdm;srtseds. @siréD dirégioRi St on
2 and/ or suypport nbey. . 3 . used, . for exa l.e . hydr ullc or electrical
motor's. pr RBRsyel o agiotalls il fesTRGRoHoE CURPHE AL HOUEY SRR TR 7t o
external pressuna ﬁ@fé&&@cxﬂbodﬁrﬂex@ op trefigvdntieh, @hia Qiprmet ifeatdda dhE]S(Qﬁéfn'eﬂn a
controller 9 is interposed between the external pressure source 8 and

cyl i nder 1betvgencisid supPORt mRembgy Aetdd eAntach surfce t HRemBvEhe P ddjtionally saignt r of

20 is by raep;he} l4BGedshiea fiisPHbeREntORBrdeh QMY tsiSpoP¥inBMBAEY ardl S35 bUract QMiRE 8 tO
the cylinder I. Aternatively or additionally, the controller may be

i nt egr 80 ed Altamgtivielyeorc gdditingally, 234 cdigplager ¢ampaisesr & slecelys BWalosdAKEMLIvEl ehe
i nvention, a&cﬂ?ongwrsz{l@kérﬁ%ll&qgﬁﬁﬂsg% AecRENJMARE. &1&?&4&1% br%? addﬁlotnﬁl'i;n@{el vely

or additional | the controller co rlses an anal og el ecfrical controller
(pr ef er abl gong lﬁcgmp@maanm@c cpatrel Al ternatively or additionally, the
control | er COMDfcRLS oo Brby m&srﬁan% ey "Rkl ANk oAb REBRN Vel Y
or additionally, t e contro er conpri ses i1gital controller n a
preferred eysteotionessisted fardinpulinpnegesuseitatiohte alowaredciierto seleqivey rppiyrhisier.

25  body weight to the chest of a victim comprising:

(2) 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 (c) a displacer 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.



In a preferred enbodi nent of the invention, contact surface 4 may be
attached to the victimbefore the rest of the CPR device is attached to the
contact surface. In one exanple, contact surface nmay conprise a suction
cup. Thus, a victinms 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 cup, for exanple using a ratchet connector. It is noted that the
quality of the suctlg not critical in sone enbodi nents of th

invention, as th&fEd “Efnsyé‘ﬁ‘b‘ GOMPRES AEORtralifE wRRRB S ‘Pfs"ccut’ﬁ’é’gv’?@t‘ﬁﬂlae?%%st

each chest PR £38dired motish. AlRFBHRIY &hdanidRdly "B pRfontiSendvaY &Y ddttablde
suction 9 cup includes physiological sensors, such as ECG el ectrodes

and/ or act ifFEUAEY/| AREMateElyhom eddiugmally. sAditRIEe &Y dBRVYeddas 2 MigiblE spRsds a
Cross- sect I,Q&%lanva}ew a@flltl&rﬁﬂy,%){xlclkﬂwﬂris ReRaTRLYotab M BRAINE héTglTber . and
contacting surface | ane Fig. |, The cylinder may be
pressurized bel &# ﬂfPfé‘T‘fSﬁg egpbetimmntd thgynviepon;, Hie SYsthat eqrantises arml@ggqardlcz@@pfg as
via tube 6 & ty

cyl i nder r{“f}ﬁtgggg? \rl{@éorhre]cg?@%rtlé %ﬂeicgﬂtgoug}eo&%}ggr%g% fcglgtréjfggngm opti onal ly,
the cyli ndeieamymséhegﬂegg memexaspanﬁw@ sm@EﬁﬁsAbmﬁwelynme@m ppirises an
pressurize t he
pi ston to %ﬁeg&écay&%mhg?gontz IIr%ﬁg gélaﬁla‘g)tu bl%% thg‘éonn% Xn?géa Mc%u%ﬂﬁg&%%vxpl ston
t o descend.sighal slensfm by the @esdielr,ywiich sg@hgtbgcstchmdmpuhmmnwdes'uacitaﬁm. Fraferabizs t he
i nventi r - WM ] n m.t he e or spirit of the

i nventi gonn %%)érgggané% ‘g&%\%lhggﬂléégoﬁggég hegl osft?P Sa(IJrEﬁIQ\/veri ng the piston
such as utili zi hgaepnefa’rﬁcemliodlmmt of thcnmvemdnoiauhsjmtmsmludaed phgsiokgicahown
in Fig. 1, are als raisin ower % s_nay, share
one or nor ese’és(?ﬁpw&]hgl Pa?m%ucﬁhyég 1°tgﬁ REGYREE %ﬁsa%r‘ggtgﬁﬁrfgﬁgg'aém ﬁorﬁaé.er 1, or
may be cormh@ﬂsysamemwahm aresbohfivd nelepriBdenised byeshidnklisol.| Rlterpdiigelyher

cyl i nder as arate facilities as shown in Fi ma
it eqr at ed RHOGTRSPE-TR Eonotks W RGBSt esieh [P IR ng
action and gyheidlseiset i ng action may be provided by separate neans, for
exanpl e a hydragrl}?%ra ne for raisi ngﬁt and a pneumatic one for Iovverl ng. In a

particul ar pref cERhIRROFERRA Rt ’I’%er‘i“ﬁ%e‘ﬂ‘fild&ﬁlac‘?réf’@PHifs&r\W“é‘Pg HBViES i ng

of piston &apzﬁ;leasmcmeﬁdg uﬁd BﬁtoﬁnsoeisefoEFPFg@y D§eREabMfofd? oS thROviRaMBT @dstby an
integral batter yield act device, possibly with no trailing

cords or t ubisEn a%m 1gor @d@ﬁm the 5&%}55@?%& thy @Wfbﬁﬁ% ofdergeaswme%ga%hw
functi oni ngnhobistoh® sE@deb.r BbiRblyS the PresQfzbd bat ermrwmneﬁaw bohddeRAB, ande
electric or pneumatic and whose frequency nmay be sel ect ed regul ates the
interm £¢ erﬂresé%ﬁ‘?gi’él%ﬁxyﬁ?ﬂ ves a and b. Wien the signal produced by the 25
function generagoy plefordd &ﬁﬁ(ﬁﬁn@nk‘@ﬂhé)mvéfﬁibf{ Eihé""p1§t§n RR%8ed MR eRotrk ARfRgh  and
valve 15 is cl osed to the atnosphere, so that” pressurized gas flows from
t he ext er nahltasuativelr ogrdditionglyi the pistgn 15]10\Wr9d byutbe ingrodustioy bEpressuniagd gaeabovet o
t he cylindeg, t..1 ISt
Si mul t aneoust &Jl&%}{as vlgél?t?'nr }ddlt{bﬂmﬁjér&ge hlm%Orp 1§1 %l{e&)lf} %ietu &% and is
rel eased toAltEtmtlaﬂerSpt@ntwnal& Hbﬁf womll‘ealls/e)pbrateé ln}pecte,cmaj' véltanaiivcblear and
herg 30 so that gas flows fromthe external

val ve 13, 0,
source & vi éﬂﬁ%gallgr th%p trg{% aurﬁa]then into the cylinder 1 through valve 15
and inlet 11" cawsipregerteempoditmen of thedesmaod .théSystemt ﬁlrthﬂlmhmnsegaszchﬁata)es t he

cylinder thro 1 is. vented to .the

Wi |t Fi g PR Aebtoptii 08 Ty oton BB dus VietRe e et B RICPEEL
the art wi Idoorcmamdl\ylthaﬂnprcﬁmuc@nmmhgtrciub@taﬁ@emrétbxablwabousurmﬁlaﬁcmscxff theg. 3,
is only one .out QSSi variants. S, a _ngn-limting
exanpl e t he"'C8R? E'Wslaé dgpmﬁﬁrﬁgg’iloﬁg‘lgtag%t FYETHE '}’J ‘f‘lﬁ‘?ﬂ%‘“ﬁﬁ%ﬁﬁ%"t'ﬂ&tg’i&f SPener at ed.
Fig. 4 shows thdnadpfefired eabodie§ of GRR inveiti® GR¢ dAGE dolmbHsed P aedieiliand

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

coordinated with the cardiopulmonary resuscitation.
In a preferred embodiment of the invention, the system comprises a capnometer.

Alternatively or additionally, the system comprises a blood flow meter. Alternatively or

7



the invention. In Fig. 4a, the contact surface 4 of the cylinder 1, has
heen placed on the chest of 5 the victim12 with the piston 10 at the
bottomof its stroke cycle. An optional strap 13 around the victim s chest
andl or shoul ders preferably aids in fixing the device in place during
operation. The rescuer 14 has transferred nost of his weight to the support
menber 3. As the piston rises due to the introduction of pressurized gas
into cylinder 1 below piston 10 via valve 15 and inlet 11', the rescuer's
head and stedditigrally, the &ysiemfoomgrises a st Prefreablys shastiap Sixey the Fister ematherchest
potenti al [ S Al | S rs are
lifted, hi ?Eﬁ%ﬁ“&*‘%#&‘@ﬁ?‘ﬁ’gﬁ@gé%@i”%@?é*%ﬁ*ﬁ#’ gimopﬁsﬁg?eﬂﬁ?@ﬂ%’%%m&%?g ht is
shifted fromthé sppored embodimentf ther innetipd,\satdocontast funfaes condiinisest 3 awvtiber of
t he rescuer's ' fromth or - I es. the.pr ure
on the vict$ %Qt% gfgf%aggsl&?tg% hQ efaﬁlégt/é’l ct("lmrtthllegE gﬁgéatlgts ‘%%Bga%e%ﬁc? Frﬁarl%guscg i

Al so, addi tauprialatteched ite akid nttino nAlbdmatilely rog sidaionaityy seidssuetiorana) eommddes appl y

i ct ... 15 | .0, 4b, .t he.Dpi 10 i h
0 eSEuT, gt bk oS Ao b s P OP

t he suppor tphpseibgitz!3ensdfal ve 15 is now opened to the atnosphere and

pressurized gas.is tionall. i ptroduced jnto cylinder 1 above the_ piston
e i ni et 11 2 gt RBtabeny oF o LR, b T et Forf S A BHRF <
a:c | O\rll\edbtg ihd@iguti ‘d% yp@f&mﬁea\mﬁm‘ et cﬁ'lt;he_lphﬁent.tﬂaeff_émgp, suialdvr‘]spla%%mames bt an%ti 02
of the body_weight of the rescuer be applied to the 2o support nmenber
and t helr sl ARgHey S onE: ﬁ%&@ﬁ%&ﬁ@@#ﬂﬁ@%ﬁ%ﬂﬁ% © fledpenhfart
rapidly t hgﬁ@.bm&famaz\tﬁ& REditidiaANY, 85e Lpﬁps'icaogéaagkmuep BéthpriRed B8 tVidkim’ e BRLEY
into kinetic ener ?/ Wen the ra |qu;¥{ descendi ng piston hits the bottom
section of Rrﬁé“”éy’a CHEeYelYRs addiamplly. sakrherialogicel Rafiely crPriserehs wetkms bloog
transferredydud rhhe Ankidaval SorC MeftloniMy! Ghid DRGSBRBICEI0 ssedomies e CGR
cycle can begin again. 25 The fr%ﬁuency of "the cycle, the height to which
the piston foscenttioadn therctinglnguhalstl et dvteomtivahe oppadiéanaliin arig physielogiplled at
whi ch the p;s(a?a&&&r' SudpRées el c}fresklﬁ'g"gfeﬁt@ Wphed b ST REEMRY ciehie ARALLRLY & 9

! 1
and can be (if desired) sel ected he ‘rescuer to match the requirenents

of the vi ctidditionadly maidiphysecdogtnal parrgneten eomppsisesuike displicomenteof gheeviations ¢hgelr ed.

Sel ection of th . C .t h i - whi ; Eetan is
rai sed or the sg%gg%g%&%%%{%ﬂ&?%g%gl&gg cygmlmé’ {rﬁgigggé%b%? %g@?%&gwg%%ﬁbt& hog
rescuer, alhowsrngendsesiogerformatioopertrining t4 the resxsntptian, t he di spl acenent of
the victims ch [ e ) appl i.ed .t hereto rnat i, velv .or
additional ly, ot%heor %gfé?gféfe% eP%eé?h %té%lgesggi l@?%llﬁlggrﬁ%i gn&\sr?adf Le})s't%f)nn r%ﬁsﬁjé%'fl for
exanpl e2@ rlerataboveshor the iminiseatiod iof qHrdicirenianareshseidtionl ty or accel eration (

of the pist i f ay between conpressions. 11 Fig.
4c is a Suéﬁ%@@?{:@ﬂﬂgﬂéﬁﬁﬁﬁgﬂggb showi ng that only small vertical
and rotational dihsphaekdewilisnodd bé Bacrited byewiysobhednpher enty, widl reftlence td e

passage fromthe posture of, Flh{%.4a (shown in dotted line in Fig. 4c) to
the post ur e ITRAGINE ABVIERIMNIH solid Iine in Fig. 4c). Only small

movenents of therignishowadndlembadifedtbethefivemionequi red so that the physical s
exertion demandg,‘d of the rescuer, in.so errbgigi nments _of the invention, is
4% e

substantial |y | 1 FhWs reofrossERTigRal iy © %iwmb?yefsumog.m?%’ st ed

on a state @ntadetie satthceRing FRAVAMWINFigdyi pped with a conputer and
appropri ate nechani cal sensors by professignal and non- prof essi opal

rescuers. The rd9g}oenpamaratizediilomrbart deseriipg thedunryanng phibe strbine 3al
el evation ofpgheart rate are 10 significantly |less while using the CPR
device and his/her endurance is significantly enhanced in_conparison to

manual CPR Mor ediligrd showsjuse plthe smbedimpritof Fig 1ebY & cescya festhe géminjigatigmrof

30  CPR to a victim, where, in (a) the piston of the embodiment is at the bottom of its stroke cycle,

in (b) the piston is at the top of its stroke cycle and in (c) a superimposition of (a) and (b) is

shown.



provi ded by the invention is at |east equal to that of manual CPR Several
variations are contenplated within the scope and spirit of the invention.
The invention may optionally contain a defibrillator, which is coupled to
the controller and capable 15 of applying electrical shocks to the victim
simul taneously with the adm nistration of CPR as di sclosed for exanple in
U S. Patent 4,928,b74. The invention may further optionally contain an

el ectrocardi o raghégﬁ%ﬁﬁttor and recorder for nonitoring the victinls
heart whi cPESCRIEY REERENBOUMENTRQE THf INYBNTE N hpl e in U. S.
Pat ent 4, 927, 67¢g. ﬂhew@@apmbhegmmmhdelwtm;ﬁére&abérﬂnomofft@émmbﬂﬂ ng
t he 2o ECG Si naI SO as._ to activate or deactivate the raising neans

produce a 37 Hhah 2 glaspdicplindenl isifiigd itk @ glopely HirdablaPiftPnnT e RiFeHT &rrwreﬁhqdf j to
start and/ Qf jS{Re &EB a Jtasore:ﬁaetlsalsl ﬁ’&feFa@H'I sqnauré foﬁgﬁkglﬁgay 2heSQuef. @eﬁt,a&e the

timng, duration, waveformand/or intensity of | ectric shock provided
by the def ilbithe Pistemn not ;shayzy rsf \pistanorog e constisute; tgaethes satdhevlwéqu asyermbly-X fie

piston, the, hg&tsryf%e Qf ls@ﬁcfeelwxﬁlh%t 98 onEg@f%c'éaocfEtﬁe Ao piall h{ 'Joh t' on

shocks applied and/or sensed ysro ogi ca varra es, curren
hi st ori cal sméacnés:ommrraawtlarnamwgm edhefivepadsdfor strag, oo rrptamm smtasrabthm rray

al o be usqgh §0i04hd!p vRubCR Bletehidy ARRAIHOR oFTR AARLOL chifind SOl TblGn
settings or device paraneters, possibly w vi ée au |ca f
changi ng t meovemert pfngsion AISteéﬁeﬁad bywasoprce of cratafir¢ssasingab Byfor c:tamptmmtmgﬂnl agrorcoul d
| ndi cat ﬁ) t ha%gegelin BJ n%%dirr?eg\a &%‘é 1n§'9nt1%? haD %Efﬂ% mt%gas %o(% S(lam;ﬁg Sﬂ%renvgl I

| et go of il possr y renove 0 avol
el ectrocut |smpsp113¢b Ahdﬁnweuamgﬂtmcmamy;ea cdevipressor, Akhiel rtatnrprbseiey abient air is

ddi ti [ . b ted. Al t I
S 11 onal IPvideRuER § st ufy 17 “Rrie P E ot & PRy P AP
i nvention camhﬂudmen priging. eketdxnm\tety cmdmﬂbmampatth&tsbmesta eReermal p@ﬁdreaﬁ@m:d t he

victims chedt so as to l edeV|ce n. pl ace, }ega‘gﬁﬁ

el ect r odes % LTFETHE VAl SPPECIARSSYTZEY POE °E¥1‘=’§§t‘n 2 RPER fepa “Sflyo?r
addi ti opal | Mditisnt8l, @héniiibdIBY mohk WiktorA2 Shd/ad fupPert GRmbE03 kahy beaftd, ITad €
di spl acenent of the victinms chest. Alternatively or additionally, the
di spl acenerfkaprle Rdra P%‘decﬂ%‘i“ﬁ'@mﬁﬁ accel erator-incorporated in the CPR

devi ce and/ or i prefdiiy tyimber 176 ebmEad Ma hdsBE5,BAS Y16 extaa I r&kat | kd&ﬂ:elsshﬁan be
used to deternine inpulse force, Al ternativel y or additjonally
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5 The invenjisie IRYce@Rhl Nty fPdhRbIhEmYilent SRY piftoh. Pfefextamlyahe Sghbhe
victims Iung; sinmul taneously with the adm nistration of

venti | atlor it &Yl reeuaingdhulflaredl By fore thomkicor] areswe: svBieds ntattée tcrrlelder L.
ventilatio [ RakShily. In
4,928, 674. ”%%y’%ﬁﬁéy 1%% ggggﬁpniﬁlyca?ﬁg&@helﬁﬁfﬁ’zﬁ?&%%aﬁﬂ et%c%%?%?rrﬁs% B0 I3 | he
rai si ng neanefeirsd emkadinaent € ko invelnien, thocopselidr| cempdses dimechaniog) eantraile. | ungs
are admnis W) r'vi.l r f V,

Such venti I}éﬁ}%ﬁv% érb\e%(gﬁongﬁgt %ga??ngl%g%}og%gwgc% “%"ga h%l%ctn‘ic%f %Oﬁl‘:@vr ctim
i s det ect edprefduably \ni&lesvﬁqnmd -tymeeyvalvgs)t Akerndyiyelyrop addigehally, the ra:mtrdtﬁ: comnprises a

capnoneter, pneﬁnz%tfg];ﬁ%f d;an?chgc?rﬁr%ﬂg @Qrgtét ety B4 tpc}nrlﬁylr &L cc?ntro@lgr com&) &2 an

concentiati‘on o e Vvic eXRal 8a?br e S0 as

i ndi cati on digital contrbiéder.dualpretfgrred fembdmERIRSL the SnvEhdon the eorittodier nsrpx;ogtfamntahbr be
provi ded with a bl oo ter to informthe rescuer, and/o

control | er of thlea\?fegctmfiﬁembg%a ?%Wnygpgn TR irfac; 4, ey ke gthacn B i on
as to the quain byforafthd feet ERREe CPRaieNtOUMttadibdrmyhef ¢ontaoesurfaee. Oii ond ebachpld, t h an
optional pressure . ndicator, i 0 e rescuer, and/ o contraoller of
the pressur®@Be; SHE2S Y icRYPLs aﬁ‘t&“‘\?ﬁb‘?l#h“é THEHms ghes ‘ﬁﬁx‘@ﬁﬁps’ﬁé @’8 158t o

al low t be rieafatBéd ARtofEct IdetidiOMdthdnl tBE resCofMREl CPR dehee Rr Rapled ® hebugon
applied. The invention may further be provided with an_optJ]onal device

capabl e of SURf BF ATAMPIS HAINE aJeiphst conetiara fisis pted thad dhs ‘lﬂagtys‘? ghepucton B9l ed

physi ol ogi caftichan s6d &htodinSdhtdoraBe AP OH, HBKLsuefiord 8B i PlebRWaidy RAmBMBEEr S:
the victinis heart rate andJor ot her ECG characteristi cs, blood pressure or

bl ood f1 ow VISHES chefterachorhest GpmrTesion INgrpreismechembadermentps the ipvantios. B &UUAD t he
pressure 25 being applied to the victims chest, and the displacenent of
the victims chest. In a preferred enbodi nent of the i nvention, the
sensi bl e signal conprises an audio signalg for exanple a beep or synthetic
speech. Alternatively or additionally, the signal conprises a display.
Alternatively or additionally, the sensed paraneters are analyzed and a
conposite signal is supplied, for exanple a green light if the CPRis
progressing as it should and a red light if not. 30 Ln a preferred
enbodrnent of the |nvent|on the controller |s capable of closed Ioop
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certain criteria (such as the AHA guidelines) and provide a warning to a
rrescuer if not. For 5 exanple, a warning nmay be displayed if the applied
pressure is too high and/or if the conpression rate is too | ow.
Alternatively or additionally, the CPR device may stop operation is
incorrectly used. Alternatively or additional Ly~the CPR devi ce may suggest
an action to the user, for exanple to increased the applied pressure.
Alternativ . i td I ont | er i £ rhy t he
CPR 1 5 ade i By PybioRBR enscks)Su QG eRprd P RAVE: hook IBERWRR &
that a resdef@rillagomabectrpdesper |y utilizing the device) for exanple, not
shifting hi S Wef’ig.hi SRS rxloys-se t%nglh?le\g aF %ﬂ’co lligc{er IaESCFn%EIUISIE e%rtt Befiber. %d the
downward notion fo a greaf;er extent or 11 tHe rescuer’s v%nlgh I'S hever
renmoved i i oontddneg surfate aibrs pidne 3t-A of Figal . ihetydindar thag ivb prbssveindd dflowt the piston

i nventign, e .CPR devi.ce provides the rh m for CPR_(and/qr..ventilation)
and ¢ he r o b BE A BRE o R e ViR p BheRvat Sl iid g bR AL 8
si gnal ). Prefteitedlof thetdyindentvhid causibhg tHaeigiinsK00n ris& Adrermtiediehyd omivhald), lted by
the controller. Alternatively, the novenent of the piston foll ow.t he
rescuer's CER§er Pay gﬁ@”&%ﬁﬁgl %’,‘weat%ﬁé’wc’i“g%s‘inﬁ “F‘Bﬁé’?‘{)ﬂrﬁssé‘?@rgzgaétvé"r °\A7/tnen a
user shift ghriligh anenighitl " @Ad OeritiRg g & HRRG the PiEtHH & thé BkgospheEOTUEE & 1 hgnddi st on
by a predeterm’;ed ampunt.. I n one exanple, such control may not require a
cont rol | er Yalre}5: S3usig he pision 1 deseendang/ or val ves in the CPR device being

directly 20 openedilasshily!veseeh By tHobe varEcasia U a® thak [iRe HIVBRRNImAE P Qhried
Al ternatively, the s_upgort menber may i nclude controls, such as buttons,

for effect M§OWEPHHS ARG B &8s oF S 9frthe Hiventive. Porsergmpleapther fariqes &Py or
addi ti onal ky(sind fGo%SHHe R piftEY s adMili¥ik G clERHE MBlor inkfREd bWV GBIshPILd 'FRY as
further be provided wth a nonitor_ capable of npnitoring and storing

i nf or mat i ofhgyer ndiigilngretalso appdicalds Jhe raiving and lowaging dgwicesheaytshate onper more
resuscitati . .sgfﬁ'{'z ; [ j ipat ed,
t he nunber f’g‘?"%’g‘é‘fg’gs p%r orO un%g?f%r%e. ?@gﬁé‘%{g@ {)? ?#ﬁgbé%;&ggew e&%éefg;}:d;nt age
of def eiét i vmslepspdenssThet dontrglice guiethe gylmdet assepdlyohayebe spperatet fhelitiesrag shewppin ed
during each.: . | I %y\&r r, &
di spl acerrertilb%g(':)(g](‘:(J 't ag%‘éﬁ@é?at%ﬁfag&@%g%M%?/\gieiex@ﬁ le naglg?gg?ﬂ;eh%?a%gingﬁc H}ﬁe or
of f |ine wiaphthardowsringraptiin mantprprevideddy sépegatp mezwnior exanen & bpdrads dredor
descri bed w.i.h ertal eqree of rticul arl. but it showl d b

under st ood r?‘%%% ai\r/‘(grﬁl é%é‘glﬁgcdi%? g%rt 1|°8§%‘ an aap?‘&é%%%ri %rﬁ%émﬁ%f ngjghlun% te%&,iﬂt“?ﬁout
departing finventidnh eaisemprel/@rlowgingicf pafonthiz dchieesdtising. anFeiéctricx molr,ewhich isM | |

be evident to a,person v ed in the art t he inventign can.be

const r 0t edoReds RE LR hAER, 1igingd abach CIR gPO REREBONET P AHERECHHS ( on.
As an exanprmbes raising or |owering device conprising an electrical 14
notor instead of. a,pi ston may. be_used (not. sho . In_addition, .a

mul tiplicity of lg\%a? §afgé’é%’%j}28‘§f}°"6g‘taﬂ d@?“h’éﬁﬁ%°é‘ﬂﬂ‘“%99*&8&?‘t‘@é‘%%\fé‘ been
qesg_r:c?ed. olsdill:&dilowhjldh b&yampl’eﬁzfiﬁ;ﬂé 6él elebﬁg dﬂiﬁﬁélﬁﬁa@iﬁtmﬁe\aﬁddﬁ Q’feqﬁ@%y gaycBeTbi ned
in different, ways. In particular, not the features shown above ip a
particul ar Sélﬁ‘ﬁf%‘ﬁeﬁ%l?ﬁs F SRR OpeRing ﬁfa"é&’é?'s’/a%‘{l?ﬁ%er“t f sgmal P@gu%eﬁg’é’dg‘?mnt
of the & i FuRAbh Bheradinid Hkter t(RANDVAM h BpeRlvalvh® H20Y Anf QAVEISE Adsed & SO
considered to be wthin the scope of sone preferred enbodi nents_of the

i nvent i on. %3 BRENFY. 0 By mwsuippt exsiflemedromhiie eamg! surcefeshenB driFigeArd? ar e
described Qmeys & n¥BNAMSHEN 1 k% @ﬁﬁ&par@&o@‘ inld11 18 CARM Ghe pidfoni VAL T ON

i ncl udes devices for perform ng thé methods nd net hods of ~using the

devi ces. | wimukaneously, geshlsavse dsecybinder Houghvialet 1 Brand rabeyfiand iretelrased toftheisi ng,

construct | anosggééé.?%tﬂ%ﬂﬁﬁg vao% \?\ﬁroﬁé& ﬁ% %@kﬁ%ﬁ vhiDE 18 PREAtd e Apidephdre

herein. Wen u e fol terns "conprises’,
"conpr i ¥ ngo that gascilawkelzom thej extemabisonrse Sovia tube Sitd kibe Termd ghehi intol theleylipderuit  not

limted to"y I " r | St ' UglaE'P A
resuscitat iﬂ(l)rrc{{l ovazli I%ﬁngwgs%iueéh%%’s %%gi‘“{?gﬁ? g%g‘%anrﬁ' %%’d‘;?t%fg!‘ﬁﬁt oegta{?eth% hest
of a vi cti mybmdepthrayighdnletd1'aand gaivalt anduy Yeatee tatiaptrespten WhisitRig 3 degpribbé

icti h f i ntaini ed, | i on..rel ati. id. :
s ISk SRR e BN BB

thereto, said support nenber adapted to couple said weight to said contact
surface; aid
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a di spl aces adapted for noving the suppo~.-t nenber up and/or down relative
to the 10 contact surface, while said rescuer's weight is applied thereto
and ~rhile said contact surface is in contact with said victims chest. 2.
A system according to claiml1, conprising a controller capable of
activating the displaces to achieve a desired notion. 15 3. A system
according to claim2, wherein said desired notion conprises a desired

direction. shends 8YBLEIAGEPLAINH ! o 'p%gsfqlgvor &1 Zhil &y w4 fe'é‘n-ﬁnadtﬂ

desired ITDst on conp | ses esired or ce. ém accor di ng

to any of ckmphqsthieatmmlm\,ﬁsna’lh@psxahl@' cdlfslphmemsatlcaktye;a:mai a d| spl acenent

bet ween sai d supgo t, me Sl wﬁ nt act
1on gf

: shows the admi agco: urfagﬁ ege 8 8 %.gltr?tngf
according to any erarr s 1 AT B RESTE SR RS
di spl acerrewtte iimhmem Rigidd, tlwq@pmcttsmmmmlf thenglimiar 1, haobdea ptacsdion tAE ehestof A
system acc r erein said dis aces cor rises
an el ectxi ‘?‘%} 17 @th é‘e p}g\toggglagﬁ; %W“h%fslfss“fr%e %ygfed 5 PRHoRsH sfyap 13 around
resuscit at ienvicm'al dhestv a8d/6re siduiders tiRefer@blg CAidy &1 Yixigpiny dbvizé erpifredyuringi ght

to the chest of a victim ng a) .a cylinder assenbly that includes
a cl osed c§P§HIPEr TREFGICRG lg?‘gﬁ“&lﬁﬁ"%‘égﬁtBHmsaW%Ehét%hgtsEHWﬁé%‘?ﬂPﬁT§/ Lhike

i ncl udes appiohtriRes @B@btﬁeﬁtr&du@fbnrdf@reﬁduhﬂe%b%]ay e SRInY&d Wl&vh{n@toﬁ ad YiaG¥lvender,
16 (b) a_conta H‘Et surface associated with the bottom section of said

cyl i nder fd&p 3ROMAM: i TEAwTY P iand shoulemstaralifedaspatpaicttic FespucmBRYitAtionilg a

fixed |@cabbieftial Bleddyl ly@mreae@ %%&@&ﬁ&ﬁs he&d an@d sHbIEr A58 AW infdknBRVRE hipde
pi ston up and/or down; and port nenber attached to said pi ston rod

sai d sUppoPECORSTRAIF baphp %‘ﬁlbéF ‘B’dbl“@ h‘S ﬁb@e@&arptté@sqp@oréwmber Larimaglitght to
sai d cont agfs 134l RREnAEEr @m@}es&gr- L Ry WRAGY Bom! Me @gﬁlgx -mdHith BGEIREhe Vel ght

to the piston so as to rapidly depress the piston cause a conpression
of the vi cPreasuse ehide victing's chistggllowing the dotrd's nlgfsitto be [da¢amBssseasloAfsd adiditignal| 0 a

control I er \GAPA BoPbf Bhkdc &%a?gm%e?kﬁd/&'@P%?ﬁ&?eé&regc?ﬁx&ﬁfecg}g% rgﬂé‘s?' s

notion. 10. Asystemaccor Ing"to cla sai d piston
is noveld at a s@llégt@uheplﬁtpeq%entt}le topSoflits Istrokl cyylst awh thecesauei g tremsferred  of

clainms 8-1¢; (P@(ﬁgﬁfe} Lo the Qééq%ﬂ%e J?V\?\c,li\x]eaﬁf’éln%v&) I%ng o&he thm% het]ez%di

syst em accor st on
sel ect abl e penwiatd gd8(s (optionally) introduced into cylinder 1 above thc piston 10 via inlet 11".

Simultaneously, pressurized gas below the piston 10 is aliowed to rapidly escape via inlet 11,
through valve 15. The combination of the body weight of the rescuer being applied to the

20 support member 3 and the pressurized gas above the piston cause the piston to descend rapidly
thereby converting the rescuer's gravitational potential energy into kinetic energy. When the
rapidly descending piston hits the bottom section of the cylinder assembly, the kinetic energy
of the rescuer is transferred to the victim's chest which becomes compressed, and the CPR
cycle can begin again.

25 The frequency of the cycle, the height to which the piston is raised, the range of motion
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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13. A systemaccording to claim2 or claim9, fiu-ther conprising an

el ectrocardi ograph noz~itos and recorder coupled to the controller,

WhE: rein said controller activates az~d deactivates the displ aces,
responsive to said ECG 25 14. A systemaccording to claim2 or claim9,
further conprising an el ectrocardi ograph nonitor and recorder coupled to
the controller an:3 capable of producing a signal sensible by the rescuer,

whi ch signal guides. af mp&wme%mgewsgfdt@gﬁmng fne o > tlle\FEh?cEPQ{ddi ng
to claim14, wherein said dance conprises indicating e 30 rescuer

v5rhen to swpmslaﬂlwlwmﬂ@ thwe@ygﬁéﬁdxa@re aviveg it theassags Qomzthecmrum of
W ~ereiu sg aﬁd 4§§ﬁ3@md &B@tlar%"ﬂ@esmg; ﬁ%% ‘ﬁle%%rﬁﬁe' of T ¢ (shMA ﬁlhsoﬁmgy[n%

physi ol ogi C ramet er sal izm A syst em accor
claim 16 sdexd Qnéhsrmll gukprdnsee’ the cwpntntee ere the@ide 1@uingd §9$b@rﬂ1¢apmmdi ng to

any of 8! 2ufBduehast 100 Brchal 8 AOLEOU AL IBAL 63y 8L 1 ABUEREAY 1o

responsi've ues sensed said sén, or systent acco
of clains Ilﬁm:f@maxwhdrcé’iRn said controller generates an | ndl catl on to sai d

rescuer, responf b 81me§1! ?Qas%esteq 0935 s?%'oq"tsen e ¢ mp tw1
according to clai L6 S Sensof conpris lﬂn ﬁ\g'tnelq

Syst em accarcdipgertand apgtom‘fateahwhamca&eﬁﬁhrs b\hﬁb&sﬁormam@ﬂ nb:smb&m&mqnms es a

| owering deyice ca owering the piston.so pl.y. a sel ectable
force to e gl Bl il o S5hr ooty RrteBRi i el osthett Sipcep- 01
wher ei nyot helgﬁiﬁsm@z léss whilk asifl By OPRQledibe mmmﬁrﬁethnd&Bn&fls Sighifieafily ehH@@edas

or essur i zedf Garonf mapal CRE YoreRiof b PeeTEs 50 4 vy $OAFR
wher ei n. t heovitied b theligvehtvnes ﬁdeabt)éq@ﬂlto&hﬁ%fﬁhﬁuaml’kr 30 28. A system
according to cl a| maiyor claim9, wherein the con'~~oller is operated by

electricity. 205¢vAral yatalinms A GoRmAledovihn the s£opg and spimt of the, inyehtion, Thae

control | er 1ﬁv%nm€}h'd§96p|u§na1@40ntﬁn 8 YettRilhaf; Gl lpeoubgd% e’ doRtralier mvaf&mﬂ@ the
pressurized gas is oxyge . A systemaccording to any of clains 8-21

wher ei n!st hef pprlyips elie%m?aéﬁmsbs Psthyctin sipuiangongy fethdhe a%mls;xats%qfé?RR as

accor di ng tyQ R4 o exGinfle FPUS: Patdnt 4 ¥4I N . tbe piston is |owered by the ?5
i ntroduction of r?ressurl zed gas abové the piston. 18 30. A system

accordi ng to anyhoivenian mey &sdermgtienaly eontain an gleettpsardiograph i(EC@pmanitesand | at or
coupled 10 (Lddficf BRlicilibEls Hhoickile n¥bhic id G Rt B o B ShGbNdY'aS abdiiti P al 4

ventilation bel ng coord e card monary resuscitation.
A system a(%@md# nlgU{SoP%i¢Iél4ﬁﬂl§74 The Weﬂﬂrmwﬂ@ shétable mganoies amﬂyzmgethe

Vhel U 1 HRS8@laps P RAELEdal it Wit 2R, GS0dc] B SHARERAN 1Re O

the vic tem accor fece~z
further conpacusiinfgrmingdfrh b?vhehl(atdz‘m xbdupstaetdartdbartdm CBRt bt Icemtrdiler cauhd if

defibrill atd'es?r%d,o Llsc;[ t%%ul\ﬂec&xé %?ng?%@rrz.\ttidn, %Lgogg A crn'I {nlten;sllt}p Q¢ Bm%i A& wic 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 apply the electrodes of a defibrillator to the

victim's chest. Alternatively or additionally, such a strap may include a strain gauge, to
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to coordinated with the cardi opul nonary resuscitation. 33. A system
according to any of the preceding clains, further conprising a strap. 34. A
system according to claim33, wherein the strap fixes the systemonto the
chest of the 15 victim 35. A systemaccording to claim 33 or claim 34,
wherein the strap caznprises defibrillator electrodes_ z0 36. A system
according to any of the preceding clains, wherein said contact surface
corrprl ses a suction cup. 37. A systerr-~ accordl ng to claim36, wherein

Lai d syst eMimae isplrsmerltts Welrk's piesle Pdamatyely-grrdditienaliyn the fispisremasmt éni d
sucti on CuQ:siuﬁat@&ﬁ dac&etlerat&aih&rﬁ(drﬁéd B th2EPRAevibt MR SMURGHRS. Hrdterabl9),
clains 36 or claim wherein said suet~i on cup conprises defibrillation
el ectrodes. thqggneamrglygqcelmaa@rb@sr dimye tusedatny deternaing jimpulse fage. Ahenaivalysear d
Suctl on_ CURJBRAIRANLSARIAlnb SRS acile i BRSOk AP LG AR dicp il SY S O
according to any ne e precedl ng al ns urther c_orrprSP5| ng a display
for indiscating ih@nvsmtt@haga}’ceﬂtlopd}ymtamra wéntilder foatvewiating] e vicfitn's JAngy/ st em
according t r 8l a i,spl ay.
42 A syst e%mg]{ég%)rm&?%m%mg arm (q‘o?t ??hl @8%@%5@%@]&‘ bgurgé‘ﬁ%dg})olt%egl cal
par anet er monmllesmcooﬂdenamltbﬁt vamiBtidregyckes with ¢he CPRIGycled as ;isclemdan(chﬁ dlategt t O
any of clai el n sai |oI a t rise the
Tt s bl oo BB GRS PR 2 oF RooPRREETG o ARl 5585 I
wher ei n saistciphyeshiod thgi mlvemﬁatwnebéme inoomtsdurms |ammﬂnstcmd ddllowine dlenolb f | ow
rate. 45 Asstema [ n f .18 40-44, wherein said
bhys: of By camPpaTarene s Sl Snd ofplogR ot PO BREiay SRpRL onvs o
exhal ed braﬁédﬂmg]ﬁthbﬁnctﬁuisyl&‘eaeﬁ according to any of clains 40 45, wherein
sai d physi ol ogi ar anet er nprises.  the. pressure beln pI| o the
Tt e chest Ty R G T Ot vithy ST SHRICHstoh 8 ISR A

sai d physi okegérGad/ofaé nabid: oﬁﬁh%ﬂc&ﬁﬁtlémm sPthe GRIENS e)mﬁlea BRat] sotaks d S
chest. 20 4%. The system according to %Ir% one of the preceding cl auns,
n

further corﬂf?‘f‘g‘? Agn C%‘Eﬁ%?sttﬁfheﬁéﬂﬁb%‘h"o onitoring and storing infor mat i on

pertai ning to t hge REMRE MA@ bd Brovids®with attlRdSH R8kePto RMY¥mOhe febsher
preceding clainms, for the admunisiration of 25 cardi opul monar

resuscitati ag/or g comtrallps pthe etiprhleryt floy &t%lﬁqﬁﬁwd?roweamﬁl@lcaﬁyme%qoﬁh% aid
rescuer's WeiaBHlsine cpransferred to said patient's chest substantially only
via said contact surface. 30 51. A system according to any of clains | -8,
wherei n said di Jp¢ inveptiongnayfirthar ibg eravisied pyithyancoptienal @ecsivey indliogger, gpanfamn an

i mpul se 10 GafdasEmfor tlé%onn%llﬁé’o?{tkf‘chréEQ&QBQhé‘&) li&1 Rie ﬂEtuﬁL@ﬁégﬁdnﬂ-mé cpyherein

sai d displacer 1s operative to sald rescuer’s wei ght away from sai d
chest. 35 29 asto allow the rescuer and/or the controller to modify the pressure being applied.

G- AFe. A - A Yothe (W Bhutol e iolrBr 6 prdvidea W o3 det deVicR babte o adintitel R 2 < 1 9

YI J~yt 0j d_ Zichwer hyahwaspiaienndle aigua p€ sched|pbajidedica peravpier] siwh eapreadrardrea] cay
ca] ca] ca] Ca(lfctﬁl ?oeﬁlo&'ﬁlg Me?s. QIL gilt?m%"l{legrf ?‘ate] 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 exampie 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 impuise pressure.
Alternatively or additionally, other pﬁrameters of the device may be automatically controlled,

responsive to the above measured physiological variables, for example, range of motion,
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$+g\ E '~t " 2}xsnid_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] caV] ca] caV] ca] caV] ca] ca] ca] c<al] c<a] ca] caV]ca] cal W

1Og " " #2$75$$=% WABELE&&&M (i (()) ?*X+}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! X++
p, O- - //29288Q99 d;

I < < :::> C i Z /

LR PR T O, b R R A N
GHHQ | JHI dddeasndsisiiidtishVMMVNN] OPQ} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
aljcajcalc !

Y L S R A L P R e
ST SERRER A vt e b o it i e Sﬁ%“;aiﬁ‘?l: o e
] ca] ca] éa] e’amg] ea‘jvea]ngaz]%ya%é}'segwﬁifj tﬁ] @3]1&9] RIATSUES] l,s °8a]“§%]a€ ea% &9 ca] ¢
a] ca] ca] cajdnair@sibh PtPR t6How! Aﬂéﬁitwtszl&\/h'ddlt‘i/dﬁ! PR d{e{&e%ha] sto% $pdrhtehnZ] ca] |
cal ca] ca] ca] cajc I}yca] c;]l cal] ca) ca] caj.calca ca}]ﬁca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cH]ealed temptiviefyt or L!Mﬁl} SR CHPY é%FE%FEéT‘E’&]tQQ]Cca] ca]
g:} g ii/] E a] CRdE ff«]r%%ﬁﬁl fAh&adsePhe altiad pradser] ARdARIVeR] Saligiadreal Cal calnondcal cal
}xsni d_Z] ceepsprasa{ @a}hyst]nc@f]tba?%%}saéf@aqr:cfél}eerw}wdy@a}d,dat}qm]lbai}wpw}ee &nees] ca] ca
]7Ci@lvg?]rlgagﬁ?dzi—@]sc%i@r]19%%?%&@%&@%"%]@6%%]%% ‘]°é 3 ca g o w‘]ghtzf]r c():pa ca] cajc
aj ]ca] ]ca] ]ca]ccfa] eajroligrasieauiied & waiptahy Mwa]d?aqtipa]t?alg;‘eatq]f mrt;smzb]}' )dsl]m m‘]s_cz]e?a] ] ca]
cajca]ca]c a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
ca] ca] ca] Cg};g%&@%&ﬁ%ﬁ@]ﬁ%}o&ﬁ]}gﬁﬁkg@%o% ()-L109% ()- 109%& ()-Lf10%& () -

109& () - "s10%n (a)preferrgd ¢nibwdib@3ROS the linva®diR, (-CPR device provides the rhythm for

@100 1 & (11 oL Sl ) e Ry ool PP s M) -2

10% | %1§ l &%&@)eme@,Bﬁﬁ' OV 8 ALY o GO o IBORY (- donsallOIE, () -
ar00e 1) MHEESEeY; PeaoTiiar of o i3 e rhPvahd s B s b B ok examalgaaen ) . 10
10O 10.; S 10‘V&1sﬁr())m’l&ﬂérﬂr@°/@/&:(s)alrt5 “wWhif) Yoler( shifts' sl Blafght El'lt#kﬂ%{lrﬁoft)m@ﬂe@%ﬂm( )
10%& () con('l)pé_skg‘es( tl'xc !pil's?oé‘_t%l g redetermﬁr;eigé gx%ount Ebo%?tlelilarlx;p ¢, s/{‘l—é‘% (o)m_rol r%la};' ?10

require a controller, for example, by inlet and/or valves in the CPR device being directly

20  opened and closed by the pressure on the support member. Alternatively, the support member
may include controls, such as buttons, for effecting the raising and/or Jowering of the piston.
Alternatively or additionally, the control may be by voice control.

The invention may further be provided with a monitor capable of monitoring and
storing information pertaining to the resuscitation, such as the time the resuscitation

25 commenced, the time when the resuscitation was terminated, the number of cycles performed,
the frequency of the cycles, the percentage of defective cycles, the frequency and type of errors,
the force applied during each cycle, events where the guidelines were not met and/or the
displacement of the chest during each cycle. 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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support member adapted to couple said weight to said contact surface; and )
a displacer adapted for moving the support member up and/or down relative to the
10  contact surface, while 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 a

20  desired applied force.

5. A system according to any of claims 1-4, wherein said displacer incresses a
. displacement between said support member and said contact surface. '
25 6. A gystem 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:
()  acylinder 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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10. A system according to claim 8 or claim 9, wherein said piston is moved at a selectable

frequency.

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

speed.

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 2 signal sensible by

the rescuer, which signal guides cardiopulmonary resuscitation.

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

30  rescuer when to stop said CPR.

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

sensor, which measures a physiological parameter of said victim.
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movenlent, responsive to values sensed by said sensor.

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 sclectable 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 sysiem according 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

mator.

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

29. A system according to claim 2 or claim 9, wherein the controller is pneumatic.
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5 31. A system according to claim 15, in which about 2 ventilations of the victim's lungs are

administered following about every 15 compressions of the victim's chest.

32. A system according to any of the preceding claims 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 clann 37, wherein said suction cup 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.
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comprises §
‘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 physiological 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 paramecter

comprises 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 administration 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 1ift said
rescuer's weight away from said chest.

35
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