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Title : CONTINUOUS PCsSI TI VE Al RMAY PRESSURE DEVI CE

Technical Field The present invention relates to a
woani7iwoss positive airway pressure (CPAP) depCTRZ2006/000172

i.e. a device for supplying air or (nDre usual ly) an

ai r/oxygen m xture at a positive, (i.e. above

NGB PRI B R PSS H%%Bﬁi 2P machi ne

may assi st the lung function of a sick or injured

@ﬁlﬁii%ﬂ;' gg supplying air, generally oxygen enriched,
Sove- at nospheric pressure, and/or nay be
nodi fied to actively assist carbon di oxi de renoval
| veI

Tfhe Ssslelﬁglnbgﬁﬂi%h@%téést régco'ﬁ“@ OSE'He @1@%? Ptér?\é’ﬁreo(ﬁgAP device,
i. a avda\llce for supplyidg iak oc(ipabILsuaﬂy) pn@irfakygen oyixtire at @@isitive, (i.e.
aﬁo%&ﬁn%@#hén pé%tﬁgbe\sl &4 thfetn{t,thg tE%ﬁWr%g&gﬂlf‘éﬁ%ﬁatus for such a
deviee.alr €BAR rhachime mee\asee’etheﬂurtgmmcmqrpef & gick enfirjyred patlent by

e I I LS xS
sBébl@ggd 7‘r %eh@raﬂ?%%{gteﬂ gnrfcﬂe@ %fénoé\@ég\Jgnatg}%gﬁﬁérL ;?\'Fssure and/or
et t&mOQIfla@ tp adivelyrasdiet carbas giokidé seavas frorytheturgs byaysing two
Ié\‘/@% cgf;%g%{?e Ercengr%' llﬁmeelag%}%&f_% ’th@dé\ﬁé@“n}ft%n% a‘@aas\'}e%ftl}éltor and
use of" oxyg I'S "accept
iseapablepd greviding pp efs1Qﬂ% pha patisni$ ningeiveatilationt uat i ons,
(e.g. in anbul ances, on battlefields, in energency
treatnment stations) oxygen is available only in
Begkdraded Artand a high rate of use of oxygen is
unacceptabl e:- the cylinders sinply are enptied too
quickly. It is therefore an object of the present
A‘mwebﬂricxﬁﬁomtmusuevpsi@/&aaiwtnremcede\d@aare@lraadw\}ay:wn Devices

r;

oD S etk PTORECAM R el ATl (bl Wb Focuire
theeefmp%/ of caqyr;%@s/@leh flayvsrates; singramioghmoden imsa@als h@ve oxygen on
té@%@xyfggﬁ i{ H&Aabk c'hgs‘? #?re@eftw@lﬁ&&%’fbful' Jse! #ﬁ?g&l‘:ﬁzﬁ 3tdeptable.

use reservolr ynto t_ eV|ce._ > S .
Hewmexers eint IRsspaaxelepesl fcouniries @l irenaifitof-hespiightsituationsn (e.g. in

aﬁrbma%cé@%w Bt |h%ﬁé?§éﬂc9QFéaGﬁerﬂ'%Yétmngﬂo;ybgms%aﬁg@e only

I'I'tres per mnute but ctical engineer
inceisdere @adiaogh ratanf wmf querglasmap@ﬁntahie ethernybadgs aimply are
eRplib @RI i nuous positive airway pressure device
muld be ﬂgpt below 30 litres per mnute. To nake up

the difference between gas demand and gas supply,

IR THALIbR AHEYEQ DS mésére%ﬁmn%nﬁbnstb ‘E)"r@\ﬂcfe §l’:§ﬁtﬁﬂbﬁ§p§§|ﬁ?feealmay
the gas while the patient is I n between breat
pressure device capable of operating at low flow rates of oxygen, whllst nevertheless

reliably supplying the required air/oxygen mix to a patient.

In order to reduce the rate of the use of oxygen, it is necessary to use a reservoir built
into the device. This is because the peak gas flow requirements of patient in acute
respiratory distress can be anything from 60-120 litres per minute but practical
engineering considerations mean that the gas flow rate through a portable continuous
positive airway pressure device should be kept below 30 litres per minute. To make
up the difference between gas demand and gas supply, portable devices must employ
a storage system to store the gas while the patient is in between breaths or is

breathing out. Any such storage system must be capable of a substantially constant
1
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breat hi ng out. Any such storage system nust be capabl e

of a substantially constantpressure response, i.e. the
worewu4m3 of the gas supply to the patient nusPCIOIZ2006/000172
vary substantially whether the reservoir is full, part

full or nearly enpty. A nunber of existing devices

have the drawback that the pressure of, the S su
PrEgSHIRdepRANSRNe- IAF PERSSLE ST ther 35t SHAR p&&en%?@aénﬂgl ot vary
sdﬁé@érﬁiﬁﬂyWﬁ@hér&ﬁ@l‘é’s@hfoiﬂ@ﬂﬂ?ﬁédwllfotlhéarlyp@‘h}btbly full or
nearly ‘enpty. To overcone this drawback, a very nuch

| arger reservoir has to be used than is optinal for a
ARRK{LRP bEe)iiiting GevicSO By s idgaehdtR titat Bieepreps wp @8 €@tk Gad supply to

overconme this problem.b roviding, a constant pressur
theeRI6Rb oSSR BIEFDNG HEPaSinGe YRR VESEF i EREHC S 1520y Tull
p&ily 3 3RriprRehpt? 06 44d@bmeGRisnarawpadke atveNomidEh larger reservoir

371-2389 discl oses rese ir_of flexible materi al

hashie Redrer t%}'PQBEmBI?fOMiPB%g@‘%d%?"ght ed either by a

wei ght or by a weighted | ever. However, the reservoir

does, not incorporate any type of stabilizing device to
SERE e ARV HEST HeppetY 5, EvRreoms s iauef Boproviding®a béhstant
pspa@Bdeshontd eeseriqif sk dorogxanipte Cesaan Patent NokepE €689 and
EEP g71444184 di scl oses a reservoir at |east partly of

18 nat eri al , preformed so that the reservoir

itself supplies conpression to its contents. Since the

ressur | V. reservoir of thi esi gn U
cBier iafbel BB ey 78p cliidase. iskeril JFTR B, e uoper
sGrfaticadf mehibhi ia widightede sigier diyra Wweigbt ordncamnadighied levéheHowever, the
degree, of expansi on of the reservoir) .a.reservoi
R e ot dar e s, ot e s SR pBuEERE FESie . as the
belitwstiandiplebyedismd expamped tiseiweighting on theaesatveinisdekt ¢wen.
both of the above descri bed designs is that they
relate to relatively |large and conpl ex devi ces which
ERari4d 184 disclssest abdserfair atusast pattlyi o elastit osgerizh| preformed so that

RSO SR A BSOS Ry i vrea o
asesgplar dicthis aesigntwarid flsctuate greriestibgememdingpgontbe voigme of gas
l.ate. . Th i ng,. pl ' :

o T E AP B o g YR o e e
reseevoiri afitols aledige xdoekidndtrofide b desi ajht uiforinher substamtially uniform

pe%ggrreyoi r, resulting in a bul ky apparatus which cannot

€ regarded as portable except in a hospital
envi ronnent . | ndeed, a nmarked drawback of all known

Ag%gpﬁrd\nﬁofa&b% %ltﬂ( o?fthé ré%{ﬁé:‘ lﬂiegmg' ?é%‘?gﬂ?s f%f thtap?heg relate to
evi Ces, Of course, are not designe 0 b€ portable at
redhtivelyblatgecaimah comples devices which would be unsuitable for use outside a

hospital environment.

Russian patent 459243 and German patent DE 410-7666 both disclose a reservoir in
the form of simple bellows which is weighted by an upper moving plate. The moving
plate can slide towards or away from a baseplate along fixed vertical guides. The
guides are rigid and extend the full height of the expanded reservoir, resulting in a
bulky apparatus which cannot be regarded as portable except in a hospital

environment.
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devi ces which technically are portable are relatively

| arge, fragile and easily damaged. A device which is
wohewaedtoas "portable” for a hospital environneat/NIR§06/000172

neverthel ess be conpletely unsuited to being thrown

into the back of a truck or into an aircraft, and may

, - f
b8 A o8 5 LSRN LRI some
ofime idesices nofM\Zoubse] 1408 Gioh ldelibBea 1tb 11tk pgnatsie pardll, Way e/én those

Vel comi the _above described dr acks but oved
BYBRE R Tebleol Bk R AP ey s el ST samaseat
Aatievicenarbichas biassdd ae pootableftiferga hospiid) asvirohoentlrfaly aiceatheless

ir fl .Discl.osure of |ny ion It . is therefore a
o Pt el P R loulr B hr Bank btk et Bt Bl aatirett and
ntayrtie toodutky po bé siover anveaigntpy fes smergetey use ( CPAP)

whi ch can be stowed into a relatively snmall space,
whi ch is robust, |ightweight and easily portabl e when
Thetprésentiapplicamts earliec bateatafidicaiisi N¥ 5at) 9625 €I@78/515104 goes part

i fferent r. ir iy fl Anot her, obj ect, of the
o Eonh I 8 br MR PSR B E el feuheawy anc
bulky dor fully poriatde Lsm and afsonivasatdtlyerainfiescoresdinting ©radjust yor different
A ohhat the device can be operated effectively in wde

range of orientations. Statenent of Invention The
present invention provides a continuous positive

re device which includes:- - an
o e pyif I{)ﬁt habl e air reservoir provided wth an
air inlet/outlet; - a pressurised gas reservoir
138 'Er?eﬁ‘%ije 5 QurfHapP Iobéje@t (thﬁéj S{)e%émtiﬁ\?%lti%}" kgg &J?J\]/Heaé l:gntinuous positive
constant pressure on the breathable arr reservoir,
airvap Ppessurey devite (GRARewhish e benfstantedointcod relatively small space,
mﬁ’lfc%aits%gbﬁ, ﬁ#ﬁtwéigﬁteéﬁ/oobésil&Pﬂoﬁagrea\%é(n ngpﬁi Bgeesa%w\hﬁ‘iag can be
gas reservolt applies said predeterm ned pressure on
easily astiusdechiep Hiffeeent raqosed eioflowpy means of 1 - - a
pneumati c ram which is operable by the pressurised gas
reservoir; and - load transmtting nmeans connected to
Anpthep ebigehof ther present iaventien ég thed pfayisionoéf @ KPAP device which in
ion . & p [ ngor . LO
ofPEERN 18 PmirkSyE BRI 5, R BT 0 B Defick Mol B9, operatec
efipetiyblydn plide range piarigatetivns.appl y pressure on the
breat habl e air reservoir and cables and pul |l eys; one

or nore
Statement of Invention

The present invention provides a continuous positive airway pressure device which
includes:-

- an inflatable breathable air reservoir provided with an air inlet/outlet;

- a pressurised gas reservoir arranged to apply a predetermined substantially constant
pressure on the breathable air reservoir, irrespective of the degree of inflation of the

breathable air reservoir.

Preferably, the pressurised gas reservoir applies said predetermined pressure on the
breathable air reservoir by means of:-
- a pneumatic ram which is operable by the pressurised gas reservoir; and

- load transmitting means connected to the pneumatic ram.
3
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cabl es are connected between the novable plate and the

pneumatic ram such that the reciprocation of the
weQnewrrmas908 r am causes correspondi ng novenent s 8ETMNZR006/000172

pl ate. The noveabl e plate may contact the upper or

| oner surface of the breathable air reservoir, and nmay

be arigid solid plate, a flexible solid plate, a

rigid mesh plate or a flexible nesh plate. The

IrP 2 BRHEHSE JordSof ' B8 CinVértfonMaNe | pifelifc Ofan? ifdoRsd Biles S& droumg
gas capsul e or a separate high pressure reserv ir or

digefyagen andhitem Iqsadetrswtﬂn@sr@?%. incligen @ rayaie, Rt amanded to

apiE pressLiesh %bﬁé@ﬂ%bealr Rhwwirddd/ cabi&e apd @sifidyst 886 or more
as reservoir also includes at |east one Iom1gressu hat th
catdescRIpGONNSH R BRECSRUIRIMAERS BIRtS 8 InA\RERTHS T4 guch that the
rdSRS&Hibh SEtheIHRUMREE FAMP LAused Bér‘réép%n@iﬁ\b}m@fenm ShtheTplate.
| ow pressure reservoirs; in another enbodi nent of the
i nvention, a pressurised gas reservoir includes both a

Thé gﬁb\%sssbqb@ Ay SUheacPthdTapger @«MoWeeswaee lof 316 Vbratisable air
used herein, the term"alr

r%ﬁefwoax%%ﬁﬂ%@a arigd seid Pl A fed %F°‘%£Ie P'a%mé‘/r jd %@ﬁ'&@ﬁte or a

fld4ibl8 ndshelateases and with therapeutic drugs or gene
therapy or other preparations. Preferably, the
breat habl e-air reservoir is made of a flexible

TRE Predsagdddgdsrtesivait ma IL&:IéRWaYprbésdrhed day icap*sum‘ ot d\separate

present invention can g@qred bQG an% sui.tab ﬁg g, ¢

high| pirssyres JRICEMRAT \faﬁ.%rﬁe?ﬁf BERSWS o VP rﬁ"t”@ ed to a

pFé%s?rléé@r@H£§§;%dIe3| Preﬁ’éfdlbl?ﬁh@@féﬁﬂ.lri&é@@bé resgveslr algstieolades at
roma c

Ieﬁgb%ne, l@w 'H?g L1 r%sle.r\g)lr Z’P@Be Qﬁlmﬁji‘l?gg qedwgeiﬁ gr(\e I’{he pressurised
g@@%é&ﬁ@lﬁ%oﬁsﬁsobmgeéf bn@mrampmr ﬂ(ﬂ/bl;ﬂessmerreeemmrsl tin another
shoul d be n ted that portabl e res

TBOHER 19 oeaRy Tl PSSTTS O | BrahPE Bppde both @ hioh
PR35S OreQiiRl oMl atindre Ivapespurapesbrvairsg. an i nfl at abl e

mattress. The device may be used with standard bore

hose (internal dianeter approximtely 22 mm). However,

Astused Hefelh etheaernt taitl deciddes efﬂe‘d)kygbmblrlolxysgm @bénes and mixtures
i nventjon with wi,de bore

ol ADelt cxiasrulin SHEg%RTn Pt Einderipallis E7ge 8 orng,therapy or
otriee peapabatioasi on of the device and wide bore hose

provi des apparatus in which thei nposed work of

breathing on a patient is largely independent of the
Hreferdbly) & reatvabiatar rederfioir Isheadeaahsaffexige nari-etaktic material.
present invention is that the above descri bed devi ce,

used in conmbination with wi de bore hose, nmay be used

G dipbiytetheldedcd dfiehapresamdnyemtien can be delivered by any suitable gas

delivery system, which includes, but is not limited to:- compressed air and/or oxygen
from a piped system or from a cylinder; fan forced air and/or oxygen, supplied by any
of a range of known equipment; compressed air/oxygen from a portable reservoir. It
should be noted that a portable reservoir can be devised from any large capacity

inflatable object, even one which is hand pumped, e.g. an inflatable mattress.

The device may be used with standard bore hose (internal diameter approximately 22
mm). However, it is preferred to use the device of the present invention with a wide
bore hose (i.e. a hose of diameter between 30-55 mm internal diameter), since the

combination of the device and wide bore hose provides apparatus in which the
4
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t herapy, and hyperbaric treatnents, and to provide
portable CPAP to treat altitude sickness and acute

wouabormoany oederma (e.g. heart failure and | ungPCTjNZR§06/000172
This particul ar advantage i s made possible by the fact
that the CPAP device of the present invention can

rate at ve | ow fl ow rates w thout
R AR 0B DG 8717 ROST o ol PGSR of s feh ps flow
r&t@nbi nation with high fl ow CPAP devi ces because too
much of the airflowis surplus to the patient's
requi renents in the patient sinply does not breathe
AcfAngtadvhntage ofiiel presbritetlieasién Rrihatihe a6BAPdedcribbe dewce used

PSSR UM SRR R R AEAOR, T A9 oo
tH%r@iyeranblfhylpeﬂjahb ackatniértts dand te pedvidie pmalﬁefoﬂAH fo treat altitude
St t | Ll
SR AR BRSO et i BB Tl 4 oy, This
psn’ahlbr ac_ﬁ\@afageﬁs g p@@klbl@ﬂﬁ/ethe faati thdt ﬂief CPhP dﬁidecoé thespresent

usef ul t chr.onj c
rfBRb oo 9Tt SAOPRC A WA es of SBGEheg, Medication
cg:sﬁc? miazmagliidue pfovad@:eimoqdnttﬂmatioefgw&\ltlﬂgmﬂ@m QR denidescbetayse too
e fitte or.bent .or . . .
b AT B AR e SROg By ments i g, Ratentsimely does
ndi briceths, ertoogrpbbﬂ'\ecappildada neaidatont. The@RAFX btthggsesent invention is

bi ol.0 ns, Brief . ri,ption of th .
cBoakis Ry N PnoS AR g mipTE e BUlreE AR phianer
lfcnéqumeel present invention are described in detail with
reference to the acconpanyi ng draw ngs, in which:-

Fig. 1-6 relate to a first enbodi nent of the present
The\demibé alsp iéihwul iﬁr irilral/pbst—mpesame ragplztions wherte. th&ipgtiert has an

i sonet r fi
sTedB AT s T @iy b lo FERPAEITR e by, e,
tHeodeviqepk wisefgl ipribs sraatendnd of blécémlslaﬁ\mbronla grflo® lingtadios iod ehronic
Vi e in the partially expanded
ag\gg# ?geasg epgg%%\g?s a side view of the bell ows al one;
Fig. 5is a S|de view of part of Fig. 1, on a |larger

F%F%h%{ﬁe%c?/batﬁeﬁeﬁd %sg ﬁ'%: @érgittsehh@ggrb% 1t|t S \mfﬁtcﬁg}nﬂ:fa{ ﬁbsorbent or

m Ssi on
bpttatld/wrﬁlvgher?blolgglaally| acpjivetpa‘rt@:la/ﬁlm;ns,oﬂo }aomttmadpatlent from toxic

ggg&oﬂidfﬁ%olé’éicé %aﬂ&%’é‘.ce of the present invention;

Brief Description of the Drawings

By way of example only, preferred embodiments of the present invention are

described in detail with reference to the accompanying drawings, in which:-

Fig. 1-6 relate to a first embodiment of the present invention; Figs. 7-11 to a second
embodiment.

Fig. 1 is an isometric view of a first embodiment of the present invention;
Fig. 2 is a diagram of the system for applying pressure to the bellows;
Fig. 3 is a side view of the bellows in the partially expanded condition;

Fig. 4 is a side view of the bellows alone;
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Fig. 8 is a plan view of the underside of the base of
the device of Fig. 7; Fig. 9 is a diagram show ng the
wepsi7@nws pressure transni ssion fromthe pneuRariNZ200&Em10172
to the pressure plate; Fig. 10 is a side view of the
bel lows; Fig. 11 is a viewsinilar to Fig. 7, but with
t he beIIovvs in place; Fig. 1l2a-c are side views of
Figthiera $ige WeweF pa Pf s’ qqqglaiggar,sgalg di agranmatic pl an

Fiyi ®¥ 2kiRrémARRNG IRTEyAGATd? ?ré’éshl‘tgtréﬂf@mg@&m emothe toheumatic
present invention; and Fig. Is a diagrammatic plan

ragytedhePlaiivent i | at or system i ncorporating the device

Fl§;’f 7ti8earPl8fRlc Vieveitd @BeorfldeEmbbiifint @f e delicd obfthé peesent
draw ngs, a CPAP device 2 in accordance with a first

ina¥ieai ment of the present invention consists of a

Fif o8/ eﬂﬂa@ viehii %&@fﬂeﬁd@oﬁth@ bREE BBHE ideiing oSE'lgt Em of |
nd a breathabl e-air reservo

Fibe oA SE1oT SDBVPRGE SERIER(P oo ERMR e LS BEnemate
rag{@qh@br&gg@mataerel nafter. In Fig. 1, only the

framework o sing 3 is shown:- a top plate 4, a
Figatis|agide S'eY"r??ﬁWQDeIﬂB‘W?n of a shallowtray with sides

Flgaﬂ BQ 16 spaIRlt rég Amdt witld theshelipas irspldce; The top pl ate

d baseplate 5 b[ﬁthf are [ It angul ar and are the
Figahe- AFeSIHe VIBWS AT OPgY PHBSBOQFEP@'?Bd housi ng, the sides
Figf13tibe diagahaticiplah viéviof gagRARaysesnintdrporating ére gryixtesof the

re filled in by protective side plates which are
PrEgetdRveRfion&8ured to the corner posts 6. The

Figr $45$eUé Idi‘ﬂg@nmyﬁd plem efewFbfga v@ntilstonmsystdre dhaonpdrating the device of

base with the | ower support plate 10 carrying
thspr?%@?wgpnt% 11 |lying above the pressurising system

in a plane substantlally parallel to the pI anes of the

t d bas t ,

B B S0 LR, B 2l S0 o
erabodimeat blahofprdseat wkhitors cendiste dif nay hwsnhgr?: wdhickt eordeins the
oA SRR st B BRI B4 BBy isrons
(sbé. Fl?’&f]@l hmcd4)13v}1|(§1 ?;refdleat:rlkrefgncgrpétat detlfa!bhmzamQﬂet hirt fig. 1, only

r e n ended.sl of s : e -
tfﬁ?&ﬁ%e%%k ﬁgﬁ'ﬁ Q?UB'{)Q £HR Sﬁ?}‘ﬁ%gg:@% Pfagef 4,&@%&%@&% 5E¥$lh% fofln of a
stidlewetrssl witts sides bat dvenexi phats 6f aral sidée llemortB(S? amte tépeplater 4 and
oS 2o 98 RS GRS M58 3 1 B e
heysing, thieesid&s oittee housind) ekl thegaps be@l%aﬂmqprnambstsrﬁ taﬁ¢ filled in

b)rlJ BI'SOtéC’[I(\)/Q s%l% p?atgsswﬁ)lcﬁ Qe Feleaggblgr 'QSC&SM tFfhe corner posts 6.

The pressurising system of Fig. 2 is mounted on the baseplate 5, with the lower
support plate 10 carrying of the bellows 11 lying above the pressurising system, in a
plane substantially parallel to the planes of the plate 4 and baseplate 5. The bellows
11 is shown in Fig. 1 its partly expanded condition with the upper surface 11a of the
bellows extending a short distance through an aperture 12 cut in the top plate 4. A lid
13 rests on top of the upper surface of the bellows 11. The lid 13 is a flat rigid plate
formed with two parallel open ended slots 14,15; the lid 13 is held in position partly by
the engagement of the sides of these slots with the sides of air inlet 16 and the air

outlet 17, formed on the upper surface of the bellows 11. The lid 13 is dimensioned to
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Referring in particular to Figs. 1 and 3, one edge of
the lid 13 is provided with an integrally forned
wexbernded3portion 18 which lies flat on the upper/NZ2006/000172
surface of the top plate 4 when the bellows is in the
collapsed position The Iid 13 is secured to the top
| a ans a ed gui de rods
itieik caversnarantie b brs e BB kol g s positon

dchead ®povelr fdrehddeieéech of the bl ocks 19a contains a
bal | and spring | ocking nmechani sm (not visible) which
is arranged to bear against the side of the

Rlager}riag 0] (rjpdhmglag ) d-'@gdsr qd?riﬂﬁanb fgdgé QﬁKh@gail’lsl’l’»Sis ;Qbﬂ@é/d?&nth an
. r I.N e |1 de,. O ) can

it Bt el oot WEich s TR Gnithe e’ SRS gt dhe top
diatd 4hhdrotbls deliohosvs ihahd b@llab@ébl pbsitidre Trpliph alfiLsetured to the top

i the u eI nost . pai 1 roqv with t L
Ao byt AE-ERT? PaR ouBirobe idH 3Ry g9 viien g ourige i Books 1ea
ahethe nddgraide obthegop plaes4.20. I n use, a face mask for
adm ni stering CPAP is connected to the air outlet 17
by nmeans of flexible tubing, and an air supply is

Exchnedche bldabs t 18z aintalhsllaeballlﬁnd abmg lveking exedHamism (not visible)

FTCE S S TIPS I TR e A

Iqkedgmiresh lgyood@s 1201 foirmeet inethelisakebdfethe rddie Thellid 18aganbige secured in

Yy A 8 g R e, A0 DR g o e

4, sisipg dhe depenmdsh pair 0€ getovee 20;r eitfs theelid ¢8 datres pasition, depicted in

Fﬁ@cnsﬂgg{éenet%gn& gglrg{;@%g%ezd nsi de the mask/tube falls

"ow ssur 'S ensures that the patient
can breat he the surrounding air in the event of

l&ﬂ%éé:é:fgcé)fnatsfg?orﬁodﬁf) nlgf%}lhf 8Pé| z}lss. lcg%? efdil tEfr lé% \i?t 1 g\?%/ means
oiilexﬂsleatumogl aml @O rdimsupply sfcomheétiad)lte thanarrtmlghus, also by flexible

" btora B 9K 8 Bl e A0 1 3 G
wides beriedgbiod, prgieratily #amiliyete dEpteten iBie fubeinnmsb@fiormed with an

: h f the bell
P\Qﬁﬁ& fBPLcﬂn tﬂ\glrrﬁéd?}&p\oat ea?ﬁ’%@ﬂo&u 0; gﬁg got:o(ren sﬁrfg\é\lzs

11a 1 1b respectlvely are substantially flat.

E!gl?'\ Iégigésﬁaotrtetlﬁklea Sk i}% lég &Ea%‘a nvg{c’hse!ﬂne ‘%g&v%mh{ﬁ?regase valve,
V\rhicg‘rpma@g raééhe)br@eun@rla@ve the. askfiyba fajlsdwlomambiengpressure This

f I
L0 Y 0 R bty RO LS P DB 38 or e
Grfdbdevicsu ot lose ohiesixgasifiomb| e and have no nenory. The

inlet 16 and the outlet 17 preferably are noul ded

integrally with the bell ows.
Referring in particular to Figs. 3 and 4, the bellows 11 is a hollow container of flexible,

airtight material. The bellows is oval in plan and from the side has a "Chinese lantern"
shape, being formed with a series of equidistantly spaced constrictions 21, which help
to retain the overall shape of the bellows when it is fully inflated. The top and bottom
surfaces 11a,11b respectively are substantially flat. Preferably, the bellows is made of
an inexpensive plastics material which can be mass-produced with a high degree of
accuracy, e.g. by a blow moulding process. For a majority of applications, the bellows
is disposable. The material from which the bellows is made should be nonextensible
and have no memory.
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It is preferred that the shape and material of the

bell ows is such that the bellows are sufficiently
wobhewidokm3t o be easily coll apsed when renoved PCOMZREIS/000172

device; this is desirable so that the bell ows do not

t hensel ves cause any increase in the work of breathing

of a patient. However, the upper and | ower surfaces of

the bellows nmust be of sufficient rigidity to support

Tﬁehﬁle& 04 gha He NGt PUbreRirably aredRBulbied PRsgrally Witrethe heflgwsn
transm ssion of forces fromthe bellows support to the

bel l ows. The bellows are preferably slightly convex in

It %rﬂ'@ferrtee RAIIHE BhaPt BN Fhatdrial bf ietielbwsfis sk mbﬁtﬁel Beliows are
during the bl ow noul di n% process. The c

nect
suSisiqndi fiexibie 9 o1 335 (CHTRBSEo MBEN TBMINER Jiot é% e fgvice; this is
de“sﬁ’rﬁﬂ@réostthbh?\eb@éub@/l%dé h@tn’ﬂhbmgellﬁ/@@ca@é&aw &ﬁ:ﬁéﬁs@ ihghe work of
e 0 e from bel ow b e S
IgPRIe L@, PafRRs 'é?W%/ﬁ@éH%HPP?f@&Hs!OW iauiiees G P EIRES st be
of”édﬂ‘ld'@{t|rhg|o‘?£flft@(‘shﬁﬁorbl/h@frﬁéﬂ Wan@@uﬂéiaﬂ tdhe tdeperedt tharniform
be gperated i n any i/;\)nde ranﬂtm dlf eren
a

trqﬂqrrgﬁcm PH ﬁcgcesnggphﬁlq pel e ng.l OWSpr [gl'B?] asfllows are

pr%ﬁé?ablﬂ_ By lcof@X iR RSt tbréntsb@ feblanngisiributigeof the plastic during
onpressed by the pressure applied to the | ower
th§lh‘%6\9“@fn9tm%°%’éi |l ows by the | ower support plate 10,

conpressing the bellows 11 between the plate 10 and

the lid 13. Thelo r [ al sed and
Theetedtia betweehihe G SRBE Pt 76 Sod ulel EBRPRE betows
fr&hah@ tck) ah& pséa@pﬁ; B@bpﬁ@ﬂﬂ) ﬂqbrt%ﬁoxpalﬂbmf bélodvmygee |@er support
ool O ATpBARgaRNt dieas et hr gevies i inimalyRRiestpy By, so

thaoheli l/ige @hn Be DPPRES inking ©F a Aidentzingl of diffsehtiodehtétions hmaking
ace of the baseplate 5 and extends at ri ght

'tag&sega*ﬁ% ¥ REGIENE U5P- the baseplate 5. A first hinge

arm26 is pivoted at one end to the block 25 and at

TS oA S RTSeE SA AL o thres oo

loWRE Hlirkstetdd tHdtsellond by shellewef sigpertydiate d Olébmﬂ'rlaesm@thesbedidbws 11
hi n 24 ar e r d the | f t
oqhyRB e ) SRS P G, RBPRRIHY 19T g fifueres
by & daBlessttesbiibddoneleex ﬂe}ow h€he platee1 @B3; suphertdd npmrsthgse pairs of
need_not be e U|d|sta . spaced, desi gn and
h%‘ﬁﬁ%?ﬁgong‘font%‘g"m ‘ﬁb’@? ‘ﬂxfr‘s 'guﬁﬁort%%ﬁy't he plate 10
remains in a plane parallel to that of the top plate 4
at all tinmes, thus ensuring_that e
it T Bte SEHL 2" g0 Bl B e 2
whithss s&cuned toethée eppér&durfﬁb@ofsmsﬂoeaeﬁlate 5nand exdertdseat Irighjeangles to
uagr(])er (t)f tRe %asep}a e %ar}\dfl F rﬁ‘n%&‘e R526 %rﬁ %tgg a gr?e Qﬁ(lj {ocm,é block 25
and at the other end to a second arm 27, the other end of which is pivoted to a block
28 which is rigidly secured to the underside of the plate 10. The pairs of hinges 24 are
spaced around the periphery of the plate 10 so as to give a stable support to the plate
as it is raised and lowered by the cable 23; the hinges 24 need not be equidistantly

spaced.

The design and spacing of the hinges 24 is such that the plate 10 remains in a plane
parallel to that of the top plate 4 at all times, thus ensuring that an even pressure is

applied to the bellows 11 by the plate 10. However, this is not essential.
8
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11) is shown in detail in Figs. 2 and 6. Fig. 2 shows
t he conponents of the pressurising systemlaid out in

wa 2807rvg49@3 pl ane, for clarity and ease of descr POTiINGR006/000172
nost of these conponents are in fact secured to the
upper surface of the baseplate 5, beneath the | ower
surface of the |lower support plate 10, apart fromthe
pressure gauges which are nounted on the upper surface

Thé s%/é?témltf@pm{él/iﬁ% j@ne“iovzvfaloétirﬁ)@&}blé’['éslbq:bh@ hynceaﬁtégmbing thebellows
arti cul ar, -1 J. , e [essuril si system
190 i sBPWn on Geth| g Fiase X @ &t oF g SHPWsdls CRBRGRRIR of the
pfs%?ummﬁ yy;}u%nﬁ &4id it iR agéh?@é prdn@efbr GR\ityt AcDeR cfflrdehdiﬁrﬁlbn; most
, | C | S arrange ore lye a commeJCl a
o ke ApEPREBIS TP, B a8t S S e SpbeTEiage G dlie pageplate 5
b@@atpztad lglm?/r Qﬁfa?é)/ofrtﬁé-l?\ﬁéﬁ ﬁu@ﬁf_ﬂ plags 10ebparfropftHeoPpressure
| OXI1 de. ern | ve s e usi ma rovi ge room, ..
SRR Al P REd P INEprREsUERR Shasab dIS Y R eagRivity.
of the gas in the high-pressure cylinder 32 is shown
j S nmount,ed.o

he high . 33, which . th
RERSLRS LLPALEUSP Tiols B RIPSESR0 DRI aRRs G ey pressure
stoyadenOtind8030 whizhruzediee dugplied vithi presdurisadi gas dmoagh ed inlet 31,
8 BT SYRE el Rl SREBE oo capsue o2
Togl proserise@4a8used mapbe dny poessdy gag @y chelidma cardoncdioxide.
Aoy SR SR B R e R B o e =2
Tg!aepm&th ure dfat:’re 35ha5\(/j\inltthb higp-cprmuai egliraler G2l isngho_wnt on the high-
i aphr agm agc| 0 iston, to m.nim.se frictign
Pfes PR 2 B0 IR P Tef b ihonre” sMERe s P e O
breathing by the patient in use. One end of a first
TR Nt RenTe et 30,18 hASedF 19 9y 4 sl B daflon pressure
cylarderse @439 \idaneadjusidblé hregulator 36he Thaldressige pr éfec tombbyessure
' d . a ] fricti terial ., .Th
YRR Bt el s o 5.8 wh 8P Y fBuig apyne uoper
sudhaee ©f 38e 46p @iate e hihgh 1w gssssues aglihdeosw 3dr aes nornected to a
' f,-t he i-vel ' f .
PR ST B S ERERRCE SIS e P Bl Bl g
npniessaufrietigointthe discudf andibus ynietise the ippssedgesrk fof breatHieg by the

el ol sure cylinder 30 to the | ow pressure
pg{)'/%}ﬁrgé%g 34,35 a pressurising bleed valve 42 is

activated manually. If it is necessary to lower the

SR Pt e 9 SHAESPI gl 57353 o
Sitarandl p3sses ansed @ pplieys S8rdagéed hudhe apd wf éhgrams Treedable 23
ptebSS e s b v Mk MaGsRkr e cylinder

The above described pneumatic circuit also incorporates safety valves 39,40 on the
high-pressure and low pressure portions of the system respectively, and a pair of flow
restrictors 41 between the high-pressure and low pressure portions of the system. To
pass gas from the high-pressure cylinder 30 to the low pressure cylinders 34,35 a
pressurising bleed valve 42 is activated manually. If it is necessary to lower the
pressure in, or to depressurise, the low pressure part of the circuit, a blow down valve

43 is activated manually.
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30 to a desired pressure, which is shown on the

hi gh- pressure gauge 33. Typically, the pressure is in
woheo7reamge 50- 250 pounds per square inch. The Pegmzatsn00172

36 is then adjusted nmanual |y as necessary to prevent

over pressurising the |ow pressure cylinders 34,35,

|8Nde ! HBReskiiesdl %fsdc §ﬂ¥%24g ub&q ?océrje¥§)15d'%g tﬁ%ﬂ@ Qr%ﬁur%wlmder

ass gas fromt ressure c
é@ R fipsr e@yﬂ’rPPFdJé?ysW@ﬂh I§55h0w11t ¢ thehleigle-pogdsiiredgauger 33aciypically,

the ﬁ%%lsur@ds M ﬁh%srblﬁ 9@25@96%%r %ﬁagrgv}ln&{ e‘ffﬁ”%%g%%g%% is then

33a ally, |s pressure wou be T'n
agliused g{)ﬂ%‘@ 3bé¥5 §§‘Eﬁ§@"}’| iecipreveht gvee guesserising t the IOWWpressure

cpﬁ@l‘éﬁeUBdﬂ 35)’é|hd1ﬂﬁsrn5th§4)fle%§ \%Weofﬂa | Qﬁhg%d%g i\gg% ngssbﬂas from

'5) E’atlc ram 37 to place a correspon
tiig, RIgRPresSiEe avlinggra3 Wéh%m Rressune cylineled 314 35 Luntil fbse cylinders

rédobve dé@ﬁ@d |pbs%‘§u#é" SSSW da?éonPefféth‘?éesﬁréj lgg % Sgggg‘l&pgapy, this

unmber Y for _exa a single
p&%ﬁ%ﬁd’é‘?”@@ﬁl”ﬂ h@eraug%éﬂpaone@s peraquarepiach. dhe pmsasure in the low

pFH’S@SI%UE)QInQé’ﬂs' sqies Sautd:n%tkglﬁf vagféshfhgh%]%uﬁaﬁ%rrsy 37 to place a

r 30 coul d be repl ace
°8%%ﬁﬂ°8§'ﬂ8 PHISSYEEAN @'éd’eljj%s thys @h%caWS anchtheiplasé 0. t he

pressuri sed gas capsule 32 could be replaced by a
onnection for, a smal|l manual |y operated punp (such as
Tﬁe @l%al/% pgsig@ﬁg)prmugﬁng @M?témb@%ga vaseddam aahunyber of ways; for
emrersisual singlé hew hbreBeure THHHR h i
ngv ousI e"d %’% art ?th [ \r/gdé:u'dnB eus gvﬁagjg?&ééﬁgt B%hé of low
Py %‘Heu?¥'¥%‘?¥ﬁt YBht 8 riidfnprepeLre sivitedari 30 cguld heapspidces by a
cemmervidlly reatably prasiutiédd §as bhpiid. i Nte vélfl s ressurised gas
%ﬁ%sgé §uld [ PCI é t he ressure In e pp
AJD PntrereY 9 tire"Shras |%P?f1j196t'%éprv%1rsmll maﬂt@"bpeerat&ddpump

(sunhl ids & hﬁcyfcﬁaq PUMPY WS 88UIE HeS udsd ‘t@\rﬁﬁéjrhuah)( gréss'uﬁse mee high-

eCcrease t he pressure |
PSR et TR OBR AU AL HB P AP P GBS ribe dayibs wers to be

usmplem eérectelltrdattlbné WRere@GHnicRElalyRT2BEQed 8 eg‘;d?
bl eed val ve 42 nay be repl acg%l W th gn ré ust é@?avaﬁ&e
regul ator to allow the | ow pressure cyli nders to be

If cheviingt laaened raacésmy tdﬁﬁbr’eds@he r&ﬁ?@hﬁh@l&@ﬂra@&lﬁ?%‘g)f@ers the

ressure cylinder. Referrin

pr%lg’]e pn l‘&a‘ﬁ?@fﬁe?t%%t‘“tﬁmﬁqluﬁefﬁ erqssun@us aplrueved If it is

nesessary ttgdqmneafﬁe tBe prevbuiiche thd oaipreésRIr€ crihddRd tdhand 9'5}4/ down
vaWer%SA]”én%ré]% Eyomga The Ifth rst cable 23 passes around

Iy Prriatsduntl tae rpagired H@Sﬁ‘dﬁﬁ is pANigved. arhsureEdavalve

42buay bg r@;ﬂacmﬂnﬂlth aeadjastabis dedidtol RVRIOWIHE | SY-pAR Gk c?/llrgiers to
becmai Qn&?eal cp X 4£ TW% further cabl es are secu

e tpSY "ﬁ?}l PE‘@ & BiedpiREMsH  RyRssuwel freml theyhigh-pressure

cybndsecond cable 50 is secured at

Referring to Fig. 6, the pneumatic ram 37 is not shown in full, but the securing point
37a of the first cable 23 and the ram arm 44 are shown. The first cable 23 passes
around the pulley 38 on the outer end of the ram arm 44, around a pulley 45, and then
around the lower pulley 46 of a cotton reel pulley 47. Two further cables are secured
to the upper pulley 48 of the cotton reel pulley 47:- a second cable 50 is secured at
one end to the lower surface of the lower support plate 10, is guided by pulleys 51 and
52, and then passes around one side of the pulley 48, to which the other end of the

second cable 50 is secured. The third cable 55 is secured at one end to the lower
10
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one end to the |l ower surface of the | ower support

plate 10, is guided by pulleys 5 1 and 52, and then
woasw@s4ms ound one side of the pulley 48, to waCThNZRé06/000172

ot her end of the second cable 50 is secured. The third

cable 55 is secured at one end to the Iomersurface of

Q i ti
5L 5 AP 1 BRI, Rl
womjcamﬁqgo 56 guaided 5Y puleyd 56heend §7aase thearpasses aoand the opposite

AR, 38 5l B0 0 PGB0 B0l BB s e

Sﬁpp@dlto @pQO&it@SSldﬁS oftibe pulléyed8, 48tatiom bathHequulley 4Bh|e e|ther direction

Igﬁ%th% (ﬁf%hbﬂg@ lgcgﬁrcagl%g ?:ﬁtS'So%%da‘ﬁ{)gtrnS % ﬁ{e o%n %fw errgr;rharm 44
larth$ Meciwnt bleAtfioweht nota’hesaﬂheApultaa; A7 rimvtthe efirettiom plilAirew B and

% b5 Ahie sl & 8 ARGRN B A HAEY 38 piIhent of the ram

ndi n
Gf%tﬁf@i@éﬁm tr@fonppeltq ddmoamn @mtmns foatht dwlespﬁdb@lct 85. When the cables

BIFa Forded K p0f e SIAL pile Y pRergT A Girectin o

AgTa 6 amyl ﬁbpwwseunnessnee oh thediellows 61. Rengiherlng Hrectables 50,55

ORE® APFUBRES e % SHE FelPet 8 SSes P e pafhdng ™™ ™
reduces the pressure on the bellows 11. Referring to

FFéf&?lng {5 Bigsi 9a|rr°'§%@ &Qﬁ%eﬁ&.ﬁﬁ%ﬂ{ ofot§8 iﬁl&eﬂh ENERRP dddice 100

devi ce 100 1 ncl'udes a housi n
mqﬂl&ﬂsrﬁ)h%tsw W pwiaighs indogetiatga e nr@@emwi gasi BBe(eirg02gFig. 8), a

p@ed%ueeSTa%enoel fa E%thﬁ@a@re%%ﬁh?g] e air reservoir

he breathable air reservoir 4 is in the form
of a bellows. The bellows 104 is a holl ow contai ner of

'lfHeeé?ththleadnf fels@bir MRMEE iRk é/"fﬁrﬁ'lroﬁ 5 ek &Sting @1%@%4 is a

no nenory For a m| Orlt m/g IC&tIOﬂS t he
"1°§°Viﬂé§”tg'ﬁé@°ftf@><l§@ amqmmr@l ghdvinglasticanadhgs e meatbey. For

o ﬁ@ﬁh@rbf'a'ﬂﬁﬁ‘déﬁ&% \fﬁ‘e BEI@}WS‘ i€ o‘gglgﬁéd bdals Bs&tﬁé‘ aH&’ B preferably

mass- roduce accu acy e.
iHMade ﬁfﬁm S| 'ﬁ@xﬁﬁnétye@éast'trmat@fal whigh crobe; @awaﬂodqudmﬁna high

d@@ﬁéefdf@e&&s@yégdﬁ/ ABRwImotHthg pRgteb@nt ern” shape, bei ng

formed with a Series of equidistantly spaced
constrictions 105 which operate to retain the overall

T%E%I@#ov@sf 1848 oRAllih Pih aMasFo ’éhe' s‘?dcaf dd ¥ dihd tISrqltFr n"RRape, being

p and bottom surfaces 106/ 107 respectively
f%r {mgtvam 7 apUSE Qflew'@%@mspramd sensdigtions 188 whidh epedatario retain

tlfr’é bvéPélt ér%tpejd? %é@é"oq}%%ﬁéﬁ i€ foaw Mfléﬁ’b& h Tﬁg ?%fS gnd BfidrASBirfaces

two spaced |ocatin

1Pﬁ/t196 rr%ﬁneyt"(ﬁi'w wetfﬁ@smf'@'bmﬂag gKpaRt éorlrwalrw ¥I¥aqnsl amair outlet
108trRéIddd Fhfeg‘i’él?f\blm El’@"ﬁ)psa.ﬁfélcg 108, 8HS '?w& i%géﬁd;ﬁacatmg lugs 110

bel | ows are sufficiently flexible to
masiqedatearalinwith thenkaiiom $yrtaset1Ré devi ce this is so
that the

The shape and material of the bellows should be such that the bellows are sufficiently
flexible to be easily collapsed when removed from the device; this is so that the
bellows do not in themselves cause any increase in the work of breathing of a patient.
However, the top surface of the bellows must have rigidity sufficient to support the air
inlet and the air outlet, and to permit the uniform transmission of force from the
pressure plate 103 to the bellows.
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bell ows do not in thensel ves cause any increase in the

wor k of breathing of a patient. However, the top
weoeund7aoeosf t he bell ows nmust have rigidity sufPCTiNgR006/000172

to support the air inlet and the air outlet, and to

permt the uniformtransm ssion of force fromthe

lﬁrﬁés%%eﬂb\ﬁé ?O&L%%o% Sed Bg shﬁ\M\ (ﬂy\ﬁrfl 1 L{ﬁl tth%rl)og% 4u(r)1y\%e 107 of

|'ocated as s
t@@ rbieﬁ%‘és irogongAct with Q@etralowsauqﬁthmummtsunfmm teof ’thal housmg 101,

aHPmeqbp DRadPRRY oﬁﬂﬂéfld%ﬂ F@xta&%tmﬁg n@i%ESI ?f tﬁﬁpéessure

t he top surface OWS 1 n con
Fﬂ%é@r with de Q“h'@'%ﬁ@%@nﬁ éhepalapetlemQQ extendingrabosé the top surface

dfthe e the
b e B YO (ol Bhet 1P A ST P Rl
apertures 112 and 113 respectively. Referring in

R@éirin@qh%arlf(d@lla’: Fitg- Fl§ sl Wgn@o#%lfdr&]gémﬁéﬁda Ellﬁ&'@ Block of

mat eri a

SI n
?i‘)'v\édaréetpaﬂ'toOff"Ui“ﬁ"i I%@'W@gs@ﬁlt@é@ nyte preswurisedl igas reservoir
11122 itli§ prefePE® ittt ed p"éls%brééhepgé CSNdiS R%ofASy as a single large

reservoir is formed as a sin l'arge reservoi
FEPRIVAIT 2% §hown, b4t & glsaavaud be fﬁPQ@&Zﬁ s f@r o dhef pnemswrised gas reservoir

Rr £38HES SLEMIIRS réé?%lﬁéolhfer@c?nn%ci%ﬁrldyeéolgflorf Ugll/ése r pQ\s shown, the
reservoirs interconnected by isolation va

REBRSFSE] B3 [Rsewelins &xpnedletveribthgginderside a)‘rfheﬂthﬁewnmew.urface
thef lﬂﬁ&ﬁétﬁs‘lr%eanhlé’rré?ﬁo%ﬂ% #iBP&Sves HHdk @ﬁ@qu)]v}l'hafl té%s\:ﬁred over the

housi.n renovabl e first cover (not
Hr%ssgaﬁ aas 6%”%&0% ¥ sHAANS OF sg@wslr esert Jdpra E@Qeprf spaced

apeat®s of15S CTheWikst JBFET Wheérfully @eé@ré& %é?lg ﬂgéﬁ’l@?g‘ﬁemgle O-ring seal
13§grtures 115ht Tle first cover y secure
P g'vg §Riartght seql asqung t@e(Bf‘FﬁSHQS%S resgveib gi ve an
alrtlght seal around the pressurised gas reservoir.
of form ng the pressurised gas reservoir
ﬁngﬂ}eé waMsz/o[rmgngftheégr%pglsgdrgqsdﬁ{seryqnh sriojingertrreflexible airtight liner
lrp’theegﬁelsrsluﬁeéﬂ GRYEQTEIF Y02;Mthid Pmoldl the rEJR¥RRNE fF the flrsthcover to
qqu ngijfoq the first cover to provi de an airt
pgoé’ e aNAEI9PLSRR- nder of the base of the housing 101 is
cover ed by a second renovabl e cover (not shown) which
control eqU|pnent descri bed

tects
TBE B ariiat Of R Easi ot 6 Fevaie MGt CotRrechov 14 peprtremovable

cover (housrnom@ Whlch potesiOMe pres§ire <o
ST o pre sure" 5 Sur8oorBobetlidentRUESTHES below)

|
ngdk?l E‘%T@dm%@wsa B?\"H@ gfdhe Hovsieg Pkt e 103 at the

corners of an imagi nary rectangle. Each of the cables

A11gois co nnei %&j ﬁt one end tgo the pressure plate 103
3Nd VRSN 9as AU { hibergHraaisarplied iphe pressHiedeR 10Rey means of

faupeables unBaﬂﬁchléré dbﬁnéd‘i@d 't@tlfel ;BIGtelﬂ)b atl A& @okrfdPs of an jmaginary
de Si eof gg the CPAP device is to be
re&@aen&q n %‘d} of(} tﬁ 8§ ﬁ 31 S connected at one end to the pressure plate 103
and then passes through a slot 117 cut through the upper surface 111 of the housing
101, into the underside of the housing. If the CPAP device is to be used in out-of-
hospital applications, the slots 117 are sealed by flexible gaskets. If necessary, each
cable 116 may be protected by a sealed flexible plastics sleeve which allows free

movement of the cable but protects it from dirt and contamination.

In the underside of the housing, each cable 116 passes around a small pulley 118

which is mounted for free rotation upon an axle 119 mounted in the housing (Fig. 8).
12
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applications, the slots 117 are sealed by flexible
gaskets. If necessary, each cable 116 may be protected
woypoa/weaBed flexi ble plastics sl eeve which al POWNZR2606®00172
novenment of the cable but protects it fromdirt and
contam nation. In the underside of the housing, each

ble 116 d a snal ul | 18 whi ch
e b Pl B Bedieh o et WoldgermilSiRelad which are
lbdred ons b gadib of&y sﬁdmteofotzﬂerTrmdrg@‘ plﬂl@?sh 12@Bleecobifl with the

£ wo. | I _ :

oo rE s POl e 20k R Splrareiouded e Paiiis for free

rptailtilbﬁﬁBOl.}iz%(gl a«e§1mama$h2am 11 is hﬁ)mteaif denﬂraﬂyhlﬁmlﬂe héing, midway
eys and s un opsi n

Rved SRRl dies Eie gordhd 2056 oh theldiies 43 Afuing from

eanh pak bf oppdesl ;bLMeysm 181@reh§euaneﬂgqn (ﬁpmliw sides vee pulleys 120 so

BAbRER Btrkp ley PB R e a8 85 stri gacn of the

de$8ciated cabesred W]?fﬂpﬁlﬂﬂl&i’l&)b&t d&Busfrotatien ﬁﬂtHeﬂMﬂﬂl@ in either
{ at { 20 t {
FRAATD bR droaden® 314 Yhp iR ALl oY Al sk 3 thus

dpplienareguad presauata théiposssuregtlatei 1@3. of t he shaft 121 in
either direction tensions or slackens all of the

cables 116 by an equal anount and thus applies an even
Theestwir €21 s tolete b siscongroptatiie 1283onelbrd shahichli® seciged to the

a8 Eh Rl PE T P Bofie 123nB BaSii o p ey 124
aradd  enllqyabdesardgacoemitheaenguif cepigtah 186, érﬁjﬁlﬂ*ne athen rdd af the cable

A BLad 63 5o BBl ¥ B e A 138 o
rant ohe preusiatig rafi §28, Svitoih yrcoridratepi s trolfindl ABphiagns (not visible)
\/{%H £tt QE%’% E f{ﬂelﬁﬁgp“@bm it QL R/ﬂ ttﬁ% é)gestsgrised gas

a hr agm 'S a
rBhQIV@n diOZJfotelwstpn Qﬂﬁ) and 2&: MMieyH25|oas mwvtehn the Hieections of arrows

REEFBYF [580098%, FEIRUNAIT k2 (THE ISR R A0 LS ai i

can nov I'rectrons o arro
tBe preseerigedrgse regervdie pressure applied to the other end
of the piston by the air in the pressurised gas
reservoir. The housing 101 is forned with a w ndow
Rhﬁdlou@imngﬂ is faroad with laeviaggye (nod ehdwim)ehmugh fre pes surface of the

AT P U8 1 A s LAkl 5 BOR0 1%, T puy
&8 @rmeﬁmoaﬂﬁjrrtaﬁ@dumﬁemaﬁ@mand the whdatside iof theawindow is marked
Q UQﬁs the Jﬁé?@n Rbat Bvé’sZQhéII%Yr% W riolEs %IE% {Boﬁ'?esgauge

to t he dauge nar auge narkings are
r@@rkmg@ i Thei grnge noarsinpp arenseh tmmqu:atg tlzemetlrnlﬁthmrkmg zone of the

l}éﬁb\lvﬁ% tl'1e Sond HEwRiBR®hd BeldNsC dé}gtr{b‘?th?rehll\@’?'—s n&' ver-expanded:- if

neit under- nor over-expan
the position of the arrow relative to the gauge indicates that the bellows are over

expanded, the pressure is reduced using a needle valve 133. If the position of the
arrow relative to the gauge indicates that the bellows are under expanded, the

pressure in the reservoir 102 is increased.

When the piston 126 and pulley 125 move in the direction of arrow A, the shaft 121 is
rotated in the direction of arrow C by the control cable 123; the pulleys 120 rotate with
the shaft 121, and apply a corresponding tension to each of the cables 116. This

increases the pressure applied to the pressure plate 103, and hence the pressure
13
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the position of the arrowrelative to the gauge

i ndi cates that the bellows are over expanded, the
wonrewH4m3i s reduced using a needl e val ve 133. PCI/NZh@6/000172

position of the arrowrelative to the gauge indicates

that the bellows are under expanded, the pressure in

3005590 95 8L WRSKERRTS, TSR 18,7081 B ovctor

efrufaw B2the shaftot24tie dotatedtim éhedopresité dinectionanddie Grégyure applied
I . e 120 rotate with the
t‘gﬁgef tB&l%ngol 03%%%%8?%@%%‘%3?? gg%ésn%lgf\%ec{)ensi on to each

of the cables 116. This increases the pressure applied

. ne .
1 REBES R ToRL T 180 i RS89 02
He)ey=any pitebleynaars, agve comprdseed iairar tcomprexseACORcaBridge such
: ' At it i rection an
198 i o8 Bt B8, SRR P e Rh 306 o
Rievsiesrinep. pCasds $arplied inte thecrrdssuTised gae ssservairethhmough a valve
<“2§“§§i“'%b£“,°*ﬁ.§)d"?y“ff§ﬁff SUIQ%% &?’aé&"‘r}gg r@#,g'f | _?)g | REELVIRS the interior
dfphessied may Pvideoirpersansdt CoRinting fori al peessurisedagasacartridge.
. r . u I
RSl bR R AT TR ORIy  omoe
13t & knewnplyesswhichds raeintedt ke o aperue tIBR dodhe aidealvalk of the

HotsihgVi i RéQssERU bghistger bbegPkahek3 Ne®
11). g_AI t er nat f%ﬂgl %g?sﬁesli@rsl?lgrrei gérw\g? tloﬁg ﬁ%s?h%ggrﬁ%gur%ed gas
BREVRIY MepRs pihe heeds yalve 133 mountedhesisieithe geubeytay.
cartridge. The pressure of the gas in the pressurised

? S reservoir 102 is indicated by a gauge 131 of known

' g‘w%,'d W&i e9fed dhafpsiRedhe REesswipedpeas (RseNVB2102 habiea very large

cabastyV@lpicay abbet ’fUUé?tﬁhg disF%cé\ﬂ@ﬁF@cﬁﬁMe o?){gg?ﬁeumatic ram), the

Vp@ess_ure can be bled fromthe pressurised
PR D3 resprypiersupied bl dhe e Phtheingumede rarn @8 dsinegligible in

comphAcor RE tBAUEEvehint of Ehesﬁ%h%)ggﬁ?]gﬂé&ﬂaﬁ&%ﬁ ﬁ%‘%@g significant

he pressurised gas reservoir s a very
SHER A5 the reseRitgdFsSprabout 100 x the di spl acement

vol une of the pneumatic ran), the volunme in the

r&servoi r. occupi ed by the end of the pneumatic ram 128
In he,empedmsnts. ithe beligwer 114404 msy henasedrisy/bunidify dfe airflow to the
aiigrt @Rh&fbyt feetidN SHHIBLAiIhg | Gt -
Ioo the r s?’te%hstoi? resﬁsl,lﬁqrg é.ﬁér}?ﬁlﬁ)t%‘ﬁ;& e@rb%%%"ﬁ%ﬁ?@er? %téﬁﬁ]tg device
SBQT P%ﬁé”ei £Pe0ge iRefe belleyse dThis Weyld R extermally ar intaroallythsated to

prdwiieDap iteniooed hhedifatiomiat isatdy Mrdreatvbiy! lal Kb Rumidifier (not
gel lows or b gl acing a water retaining-device sucrﬁI as
s °‘%@t°3§b'8‘?1§l§%ﬂ d i ghehair sHRRlY tiiing; bakween the aixewiehand yhe face
neaski nternally heated to provide up to 100%

hum di fication at 37C. Alternatively, a known

hum di fier (not

If required, the air supplied to the patient can be heated by an electrically heated hot

plate beneath or within the bellows and/or by a heated wire along the air supply tubing.

In both of the above described embodiments, the bellows 11/104 can be varied in a

number of ways:-

1) The upper surface 11a/106 of the bellows may be made rigid or semi-rigid to

form the “top plate” and the existing upper plates 13/103 respectively dispensed with.
14
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shown) can be inserted in the air supply tubing

between the air outlet and the face nmask. If required,
woher7ansoosuppl i ed to the patient can be heat edPOY/NaR006/000172

electrically heated hot plate beneath or within the

bel | ows and/or by a heated wire along the air supply

FnLIHé @gc?ﬂonerlﬂgé@g%&t tshﬁe%ll?é)xgblgse ?% Peegon%ggge% tget%\gcya plate 103,

be” vari
tfﬂ)? wﬁ@n%wmerwﬁa@@ ef tmabeﬂo\@s pUiVIdeIsestIImeblmme tawhish the cables

e em-rigid to formthe "top plate" and
t he ggg%lgen%{r%%per plates 13/103 respectively

di spensed with.In the second enbodi nent, since the

I h t he
£ i 98 OSEORLcd 5  F ae ,ge
RBFsAYigingdh P'&CIYV& eea eulistandialiyl $ifoon ptlesseres pe utatter what the shape

dredeyrse of h‘ﬁaﬁ’érﬁ&s%' ﬁéll?@s SthS LML cbih tgg gsﬁ‘ﬁﬁ le airfight_bag 150

Lnvention IS Cap ressuri sing
EigbAea i 2 suitable éIewblprféggnelestmmmmrormtd bheshaped like a

I he,pel | ows, the
ﬁgﬁﬁg:ﬁgélcfgﬁggggg@wsﬁlp eéhg?IP ;ﬂﬁ St?t Igg 150 (Fl g. 12a)

of any suitable flexible but inelastic material or

Foul rRenANaRafe |Ueh&:v§‘1 @%?Wﬂv@rba eﬁérélg/si’wﬂ@ﬁ ﬁ%éqo%?;\ﬁgown in

s shown'in 3’8 ternativ

Fi%ﬂ %%avlﬂh éh?ea'a'r@%ﬁ anpyairfquilet 109 edmipe oasofsthemeuqﬁ the bellows.
Thigivde?s CPAF devidBwitd & v I 0\;‘%§I|I ﬁé\gﬁta' outlet 109

com ng out of the side of the This gives a
CPAP device with a very |ow overall height. 4. The air

I I
L, TN DR B, B RSty g o

SHBP' Anediad dpAbe ddhing beteantthe GRAR @lecaandvf@eypatnent delivery

ddoie ¢@g ( Be haskh aisMRSK)bedds Ner%n‘FéHt Befoddls 145788144, O
11096/ 514278/ 515104. Fig. shows, 1 n diagrammtic

plan view, a typical CPAP CI rcuit:- a device 155 in

Fit: I3 Skeovs INVIdidgrﬁ#hHéﬁé p@ﬁb\ﬂg}v”?ﬁ?pl@él épep Q:'ir@éiFnE device 155 in

ntion connected by a flexible air supply

a‘fgf\ég%ce W'Hh?' fhen embodinesyt P the\aresent inventiory is icaniodcted bya dlexible

ambplgz?mase wbs ) afm‘ﬂelﬂﬁie@\ﬁer? G&véé‘ irf t%@'fsmk BPéI\IﬁaJeVrHSsk 157, which
fer B exi bl e is Wde bore |

b?ﬂYy sufa I?I’IIIOI’VHéWees el dhe fIEI(lPI@e'IOS@h%w'%sIzorertubmg,

etgh aboBsk2 milbneges Yiddicder deghepithd nthsReahé Yﬁas?rtgﬁlﬁ%‘ i€ provided
IlFEI ease yalve which opens if the pressure Insi

sR/TG9BEYS ArpeSUsR rSI‘r?/asaﬁrB’alé’ﬁt WhicBsqRANS. 'fmﬁsp@ﬁslm%e@&de the
naskituttefallpiod|bw RimkseH ph!s@@ﬁeh T hiéhstirde tAHNAL 'E)QtléHt ? Breathe the

syr?é@%ﬂv@g%r ?‘I{tgﬁ,evg\ut o?‘ falluré ofe tthC):AI\Di?l\Pd Sc\e/\lngee oro Iross of fresh gas flow. A
supply of oxygen (typically from a cylinder 158 at a pressure of 150 atmospheres
regulated down to four atmospheres at the cylinder outlet) is connected to a Venturi
159 and then to the air inlet 160 into the breathable air reservoir (not shown) of the
device 155, via an air inlet tube 161. The Venturi 159 entrains room air which mixes
with the oxygen from the cylinder 158. The composition of the mixture may vary,
(typical range 30%-100% oxygen) depending upon the patient's condition. The Venturi
may be replaced by any of a range of air/oxygen blending devices. The air pressure in
the breathable air reservoir is of course governed by the pressurising system, as
described above. To avoid overpressure in the system and causing patient injury, a

pressure release valve 162 is fitted to the air supply hose 1586.
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supply of oxygen (typically froma cylinder 158 at a
pressure of 150 atnospheres regul ated down to four

wabnogpkeses at the cylinder outlet) is connecPew/Nze0E/000172

Venturi 159 and then to the air inlet 160 into the

breat habl e air reservoir (not shown) of the device

155, via an air inlet tube 161. The Venturi 159

entrains roomair which mxes with the oxygen fromthe

thd masle 571 BSittedhe treopaiEsi tn kowef mafrernondetthe mm?s}( IS/&fMaCe the

SRS AR M AR IR BAURRR e rom e

larﬁythalﬁle airreseyeoiofloves fromxieg bmaﬁablmbnn@s_elmurﬂet TB4eintai the hose
‘5%632@85@1 g%{rﬂ&fl?{ ggéhtﬂpdugﬂghé nil? fnéél §L {hgle agk 1§zu oF into the
M@V@ lungs. av'ﬂmaj Stngd”ércpteewssmme i(he.t pressuys t abova natmoapisdricd) in the
I%?'%&t’nﬁlag ajlr%yéﬁémr ﬂﬂ%‘égsﬂsﬁa&% _Fﬁ tﬂ%}%ﬁgﬁg}\ﬁatﬁgge\b? é‘ng\p}sttgdexpand

e ar su
the @atient’s dungsi rnonerfukhn henthesy the mddidiondl @xpgearkini the inmix increases the

[ t |
Hopafon o By el 16F IS HITThe kaidtls HEaRikpfie. However,
Qﬁcﬁuﬁeé@ vb)’B?thaIDbV\s"’f t%mvbhelsbﬁ@mtalabdi eata|r Sulﬂm’cmﬂy rconstant
t [
e R S s e pReieeiB e Uetiep it The bt npares. as
deﬁ’éﬂm Pb@Me ghe lmgsﬁurq' He thé i pyessudves ;gaesreawaon(wtraaslates to the
t
@é&%%élserVgﬁn%ﬁ@i%@&ﬁ?%%b&%ab@ rt}gs&?&gnpqglrogvgt 5’( the pressure
Havhieh aip cax parsyippling Piatheedrvics ﬂomgetlermrcen foel vayied by varying the
t
FUARE b e BB R GERdchdt s S DA o v
Redieftent ' s bl oodstream However, because the breathable
air reservoir is maintained at a substantially
constant pressure, this mnimses the pressure drop in

When thenaientygrbales Hie pabaledhairimewpeled threugihidbe ekhawst valve 166 of
tAO M &ak; the é%(h%ﬁ&u(lé’lvé b} &P o sa'},g,r Ecﬁo %@(ﬁmﬂ/ﬁsﬁlﬁg o IcI'he slight

translates to the pressure appl e alr
WPEPARSFHI B thprhoses@bvand thel repibrblevair t%atVOtrmreyﬁrésm exhaled

g%*sewﬁbrﬁfbaeyﬁ%saék e tﬁawa!;é ¢85 by the device to a
patient can Dbe varied by varying the pressure of the

air in the pressurised gas reservoir to SUIt t he

Ih Qﬁé&tlf:@nﬁatcﬁ)cﬂfr &@Ehnsﬁ}?é beﬁHtlentVWSﬂﬁdtd& ﬁnlte%el of CPAP was

exhal es, the exhaled air is expel rou
negriet: nd\eglegta TeRsk xhaug vialgifor ﬂ*ﬁbleéﬁlrﬁ@ytpreéﬁtm iThg pressure

i eheObreaiRtbIe Wit rRBERoK BPWMR EYRP deWE@ woluldHREn PLELRILSF Y Give the

in the hose 156 and the breathable air reservorr
"BH\PE T eSStifRe D RAISERY g PeessHromifisaRieRsIgisd gRs Fereovaime
hose 156. In practice, the doctor supervising a

_Ipat ient woul d deci de what | evel of CPAP was
he above described arrangement may be varied by bringing the oxygen enriched air

from the tube 161 directly into the outlet tube 156, and omitting the inlet 160.

Normally, the mask, hose and bellows all would be single-use only and would be
removed for disposal after each use. Once the hose and bellows have been removed,
the first embodiment may be secured for transport by locking the lid 13 down to the top
of the top plate 4; the second embodiment may be secured for transport by securing

the pressure plate 103 against the upper surface 111 of the housing.
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needed, and sel ect a mask exhaust valve for that |evel
of air pressure. The pressure in the breathable air

woeswEroogios of t he CPAP device woul d then be adpasmNadots®moo172

give the required pressure, by adjusting the pressure
in the pressurised gas reservoir. The above descri bed

ARGrfed a8RAhtiIHBY r{ﬁ%tlrég ﬁf'tﬁ% dQ?‘l%% ls (}P r%Ie 2‘??@ ra]g ﬁ&)é ﬁlﬁ%r this variant is

enriched air fr
downdn Figsdé. Imthis ease, tbmcwgevgort trygem epticheGGir Sipplied thyough the

H S ngl
ey e RrEa bEEaahe gt S S Mo AR e 160 i
r@ﬂ@e‘!e‘i'ﬁémﬁb%é’aﬁhd bel | ows have been renoved, the first
enbodi nent may be secured for transport by | ocki ng the
|id 13 down to the top of the top plate 4; the second
FIhBYRYSE MRlverd 0B és B ?%tﬂ!efhieamaldﬁmonesemylrsél'd:lervai@ 166a is a
I&ﬁ@nﬂ?&s%ﬁa%le%f%%g%cﬁgégg%eh W0 WALt ?éU:e aogepr%sstuF'e and is

of the housing. A her adaptation Is requl
$§biA aomatigaly gwiteslertwasn ﬂﬁ/@ﬁ’t dviagalde Jevelsi ST hisagivemtheiegjuivalent

t6 @mh)le@oﬁlfg cirdft:- & @a’éléﬁtsu%%e%ohérléﬁthgxéfrgg%lrog\fnq Ut %?%plled with

enriched air suppli hr ou ers

%‘y%?'bﬁﬁ’%qheera"ﬁ@awgff the hagsr 194 And 1851 oneribvhframt the bse 161, plus
bhERAdvSfro@ TR Rk A SNTilid e BRSAt
f| tt?ag to the gr eat Habl S al rh?@é‘gﬁ%%ﬁr_ﬁﬁ%uéﬁ tﬂéﬁ%i% and
the outlat A8 type capabl e of being switched between two
different |levels of pressure, and is set to
uto FI cal I switch between the two avail abl e |evels.
ﬁl witg 'Vgé)ff vabtsu1RRa katweern tvo diffprest piessureilevels actively assists
PRI AINg ¢HMBO Glokife REMARE BafhtkBigs, own i's suppli ed
wi th oxygen enriched air through the hoses 161 and
165; overflow fromthe hose 161 , plus backflow from
Foh ot koddiiorfsi of LSade hdd Sl lhe AR
th[ough t he hose 165 and the outl %l?g%rgdlf $F18'9|S\/ar? Cﬁllbratedfor
U5F 't AECNIBETIIS BEEC petwider- (GRS RIESTUS? isrdensnedeniuimen temperature
bbEfb@Hﬁls Ebﬁidll%@hﬁel@ﬁﬁé SrIaﬁgé hé %@%U@V&%EI&?CQJS@&I tg)etemperature

ahds the @slun For nor mal f1ons
H%H@Vé’”sﬁﬁ S?jé’(&‘? as i bg ﬁ@‘eﬁ? gers for akashieal grrpioges. However, if the

dBVIee oflthdprisest ih@ntidhgs itd bd tsREPR b
ressure i den Iend?ent upon tenp e?%tﬁtlﬂérngqg@né%r%%tam'a"y

IcWﬁr tg@l‘?ﬁﬁ Urednfhen dt must rbgnfj?&a“ttrﬁ@dptpe@@m for\the| effachios the air
terapesaitirdoyn thergaepaddsue. f | uct uations are so small as to

be safe to ignore for practical purposes. However, if

the device of the present invention is to be used at
substantially higher or substantially | ower

tenperatures, then it nust be recalibrated to allow

for the effect of the air tenperature on the gas

pressure. CLAI N5
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1. A continuous positive airway pressure device which
includes:- - an inflatable breathable air reservoir
wonrowvicddedswi th an air inlet/outlet; - a pressupPCsRI20@900172
reservoir arranged to apply a predeterm ned
substantially constant pressure on the breathable air
voir, irrespective of the degree of inflation of
—f‘W“br eathable air reservoir. 2. The device as clai med
in claiml wherein the pressurised gas reservoir
13PP! AGSnfidti s RoSHR! Sy ds e B8HES whltn ififuddkeat habl e
air reservoir by means “of - a pneumatic ramwhich is
oper a8 Bfiptablenereathakls giriresaivajarrovigeed witb jan airipgt/outiel a d
t ransgidbidgis e ?Q@ ré‘s‘éﬂ)’c‘)ﬁcér%gEQ td Wﬁpl@@Hr@ﬁ&ﬂeﬁnfn@&‘su@stantaa"y
The device as clainmed in claim 2 erein the pneumatic
r am POREHPEFERsEES e Hs| Arealhakie AFTRE]IMPIT. ATesnestivRed the dagree of
cl ai pRgdiddofthébfBathaBle £ Rs8Ndirwherein said | oad
transmtting nmeans includes a novable plate which is
arranged to apply pressure on the breathable air

21 esefNOlkvic@ as Iﬁ%éﬁﬁ\'ﬁ'c%naiswﬁérélﬂfﬁg prébsaided Bbervoir applies
clains 2-4 wherein said |oad transnitting means

nel BRId PredeiRTENCs RIS @ the hreatnARle AAPRar Rl MERRS: G-
i n cl gipRedmBtierafi RhieRisbdepasle b? &(éﬁfﬂeéédn@@d gRARServoir; and

further includes cables and one or nore

cabl 292845 aﬁ@méme%r@ocoaa?%%w ’@“ﬁé’nﬁHW%‘F B ate and

the pneumatic ram such t hat reC|procat|on of the
pneunatlc ram causes a corres ond |n novenent of the

3pl at &he fevieg @sEymed B Slamg wagrsin g BRgHMRRtigHaMeinfoPRERtes a
novaflifgRliddtRagnt act s the upper surface of the

breat habl e air reservoir. 8. The device as clained in
claim6 wherein the novable plate contacts the | ower

asurf ape delickhes BlaRfdAbEiginaRr orf @5iaT BOMKere® said éad transmlttmg
device as clainmed in claim8 erelnth m)vale

i s sO5pB? t‘@éﬁ%ﬁoﬁw"@ﬁ%@%&‘ﬂ?ﬂﬂ’é BoaAr r%"lﬁlé da\Are §gsure on the
cl ai prGtidblesiyreeBRopf cl ai ns 4- 9 wherei n the novabl e

plate is selected fromthe group consisting of: a

rigid solid plate, a flexible solid plate, a rigid

sneshTRé akGiceRe chirhe®i Mﬁomﬁﬁbmh&tm whbreid Bgiddexd &¢&nsmitting

as clainmed in any one he precedi ng cl ai ns wherein
t he Means lnclludes czbles anc? puI}eys P g

6. The device as claimed in claim 4 wherein said load transmitting means further
includes cables and pulleys, one or more cables being connected between the
movable plate and the pneumatic ram such that reciprocation of the pneumatic

ram causes a corresponding movement of the plate.

7. The device as claimed in claim 6 wherein the movable plate contacts the upper

surface of the breathable air reservoir.

8. The device as claimed in claim 6 wherein the movable plate contacts the lower

surface of the breathable air reservoir.

9. The device as claimed in claim 8 wherein the movable plate is supported upon

spaced hinges.
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pressuri sed gas reservoir includes at |east one | ow

pressure reservoir. 12. The device as clained in claim
wa2oonves9@B8n t he pressurised gas reservoir furt RET/NZ2006/000172

i ncludes a high-pressure reservoir which is

connectable to said at | east one | ow pressure

reservoir. 13. The device as clainmed in claim 12

wherei n said high-pressure reservoir conprises a

‘m eSSTUTei daitegas claimpedlineanylshe dihgaighe\4-0 avirseif It FRAabIB plate is

n the pressurise v0|
"ol (el g otk priipRegeRin g8 Al AR & fexte sold biate, 2
conneigichinesh patsandla fexble piedagplbte. reservoir. 15, The
device as clained in claim 12 wherein the pressurised
gas reservoir provides a connection for a manual punp.
6. Tine deviteeasaslaihed rimcanynomen\ofothe plecéding mamedwngrem the
ressyrise serv0|r

I
ot ovi R b Sas F3eBll Nkt 5Ele 985 R migtsret g

claimed in claim12 wherein each of the high-pressure

PosertBidRR s tal AL 0r  fvae s b ErBetaet Ssyampuqr urther
18. Thaudbsva blgha:sessluea mesetvoinwhaith iennettablectoatlatdéasy one low

cIa| e pressurised gas reservoir is forned
:Bﬁe%&gég SE\'{olnve housi ng whi ch al so supports the

breathable air reservoir. 19 The device as clained in

ny al erein_the air inlet .
20 o ShyAE LB R FR T8 YRS et Bl abel csonor
cl ai roethprinesa prensarised gasauapwlé. 18 wherein the air

inlet and the air outlet are separate. 21. The device

as claimed in any one of the preceding clainms wherein

1_t4he Piheatevimblas C_dfiilmed é#sdaivol 2 whereingte p(.ﬁssarisﬁddageisb'bsaerbojt further
I nel 2!?(‘5%(2%8@ felsk sed?g%F ggﬁ%lf\%ﬁ%lcﬁ% a nr?ec rbgﬁ] abcii ﬁlngplressure

one e preceding Tc erein
r eserr@ganvoii.s sel ected fromthe group conS| sting of: a

bel | ows havi ng equi di stantly spaced constrictions and

a flat top and base, a bag, and a fireside bell ows
Shapdhe2@evidh@sdeeimsg mscleimail@edhéneirc kiw prex@uridesl gas reservoir

t he PRRlesSH ESRRREAH o BemdHLERIIAD! ©

16. The device as claimed in any one of the preceding claims wherein the

pressurised gas reservoir is provided with a pressure gauge.

17. The device as claimed in claim 12 wherein each of the high-pressure reservoir
and at least one of the low pressure reservoirs are provided with separate

pressure gauges.

18. The device as claimed in any one of the preceding claims wherein the
pressurised gas reservoir is formed within a protective housing which also

supports the breathable air reservoir.

19.  The device as claimed in any one of the preceding claims wherein the air inlet

and the air outlet are combined.
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air reservoir is rigid or sem rigid. 24. The device

as clainmed in any one of the preceding clains wherein
woOher7moeas habl e air reservoir is adapted to CORC®INZ2006/000172

water for hum difying the breathable air flow fromthe

reservoir. 25. The conbination of a device as cl ai ned

n a 0 C . .
20,0 ikl S B KB FEGH, AR & FAITR, 216 uhefty B aif et and the
br easihaltlet am sepasder voir and at the other end to a

mask. 26. The conbination as clained in claim?25

wherein the hose is a wi de bore hose, having an

21.nt eFialdedicanas elainadtineamange FOtES5 pracefingecipioss whgrein the
The tﬁ%H?ﬁ'aBr@tdi sé&voif |sarh%@éjof'd1ﬂe9<*b"f’é gﬂftgﬁelg ic%gt'eﬂéltzes
er aust

furt I'ncluding an ex valve fitted to the mask.
28. The conbination as clained in claim25 or claim?26

23 Urther el ugdd %i:ﬂe&"\rﬂ L&y %h e&‘fhﬂﬁlésgare\é@hi\‘lg_ EibitednbRein the

the air 1 nl'et of the breathable alir reservoir.
breathable air reservoir is selected from the group consisting of: a bellows
having equidistantly spaced constrictions and a flat top and base, a bag, and a

fireside bellows shape.

23. The device as claimed in claim 22 wherein the upper surface of the breathable

air reservoir is rigid or semi rigid.

24, The device as claimed in any one of the preceding claims wherein the
breathable air reservoir is adapted to contain water for humidifying the

breathable air flow from the reservoir.
25. The combination of a device as claimed in any one of the preceding claims and
a hose connected at one end to the air inlet/outlet of the breathable air

reservoir and at the other end to a mask.

26. The combination as claimed in claim 25 wherein the hose is a wide bore hose,

having an internal diameter in the range 30-55 millimetres.

27. The combination as claimed in claim 25 or claim 26 further including an
exhaust valve fitted to the mask.

28. The combination as claimed in claim 25 or claim 26 further including a two level

exhaust valve fitted to the air inlet of the breathable air reservoir.
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