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Title: CONTINUQUS POSI Tl VE Al RWAY PRESSURE DEVI CE -

Technical Field 5 The present invention relates to a

continuous positive airway pressure (CPAP) device,

i.e. a device for supplying air or (nore usually) an

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

at nospheric) pressure, to a patient, and to an air

r 8R! E@Mﬂrﬁﬁﬁ@%‘%ﬁ\@p\lﬁm PRESGURE BEVICIEPAP machi ne
may assi st t 'ung function of a sick or injured

patient by supplying air, generally oxygen enriched,
atregthicabeigi@- at nospheri c pressure, and/or io may be
modified to actively assist carbon dioxide renoval

fromthe lungs by using two |evels of positive

p The present inventidrereladdst tora aupiieious pesitive\Aireay presstre ¢GBARdevice,
% & %évlcggﬁ{sugalﬂ‘lnﬁ a[rf é’F il n? IuFuéﬂ?) 4 Q?éé)%éé\? g\%&é %t & Qngmve (ie.
Aabm/ﬁw@nowﬂ\eﬂ@rnw%um@ Peatient. aed t&w mvewé%'sem@ratus f°f such a

A @i SA BIPAPSNE &AL mléﬁ‘ QMt tl@hﬁh? %cti&f oft dkisk by @tﬁ;red patient by
currentlgrbeln used hospita irst wor

c 8URRMINGe Bl Pyygen R, £han §bw§}maﬁpw}¢>é??% and/or
hingip bé hmdifbdﬁ@éctlvglymeﬁsmﬁjon Rkl lI rbmevﬁal frﬁinsthé] amgs by using two
oxygen, on and ox i s av .

YIS B SRvh AR, T8 et BB he POV SRR, by 2 dgppietor anc
Hswepahle ofi providisg upl v Hl0%paefch patientlsmiingie gentilation.

out -of - hospital situations, (e.g. in anbul ances, on
battl efields, in energency treatnent stations) oxygen

i BackgeundArte only in cylinders and a high rate of use

of oxygen is unacceptable:- the cylinders sinply are
25 1t is therefore an '

R Bt Ao te posiye Bl bRptHlS S5 GHsaR BlsgRdY Kkwe; Gavices
?khfrtmayypep:rmauy Beﬂ@\d*sélﬁmdﬁpﬁhilsemdistamlﬁaioumyeageﬂ:abauy require
Y0 5 ol 55T 10 T B Y501 5 gl Yogen o
deplend pxygee duawilebie chaaphr afelativelyeastafidl uss pfoxygen is dogeptable.

4 Ce@rqghie‘%suﬁs\be%ggﬁs%u\ﬁﬁiefs 9:“'1:# toutﬁ??ég\kﬁﬂ kiifations, (eg. in

IS IS use t reqg U|rerren
Amiiances onjbattisfields in P@grﬁan%fttfﬁeynwtﬁahe@@ omenuaa available only

AR EHIREEYS ahll QRigH ale?S Ush bf §§98eis uRbEispabldkLith® EAIRBES &Imply are
en ﬁ Egﬁ’“ n COI’]SI derations nmean that the gas flow rate

Pt abl e conti nuous positive airway
pressure devi ce shoul d be kept below 30 litres per

T} teferor ottt of o biEerlihoRlidh I RrebfEe it B sirway
Pressaigaieyige tcapahle of omrgtlrgraé layaBowretéseoft ngatwmmnavsrtheless
I DiaBf SUFING iRALYSire airloRygen 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 constant 1 pressure response, i.e.
the pressure of the gas supply to the patient nust not
vary substantially whether the reservoir is full,

part full or nearly enpty. A nunber of existing

devi ces have the drawback that the pressure of the gas

supply to 5 the patient varjes considerabl y.. [
b EseReree he the cimsgte; oS Ra Pk B P8 pardRRR i vary
f silpktaftiallp @A&thyr e RssErvolfds follgad dufior nhary efmRiwback, a

very much larger reservoir has to be used than is

optimal for a portable device. Sonme designs have been
ph apmbedf tistingalevioeshavsitte gieawbaekhayhepresTHe AYthg 9as supply to

i F the ®eervbiol ty full,
Ctﬂgnsb‘%ﬁée}& (\gg&%a g&%ﬁ%lﬁb‘fy @%@&%@?&6@%5& I the is nearly fu

exa at en 712%8':2%and EP h074%}84servoir
Gearihiyll proeatl aRPhDETS pYeroare tif dayBAcks ayePTREN, 59T i
fh@th Bk Bsdtith&r is@ptitBgoppstablesdevibace of which is

wei ghted either by a weight or by a weighted | ever.
However, the 15 reservoir does not incorporate any

t Sgme oésigisdiaive beémpropesedde overcamss thiseproblam, by-proyigiag a constant
b i e Rfm ekt 9889 and
s A e TS e IE SRS Inal PRHENSS DR 7
rERR874AdB4. at | east partly of elastic material,

preformed so that the reservoir itself supplies
conpression to its contents. Since the _pressure .

SopeB PRzt NogPs, 5 62dRY epotRe  FEnal & JRRB ol the upper
fdumiata et vhidreik kesreddeipenily B greighbor hyha weighteddesr. diawever, the

RN L RSS9 b SpoBHE0hG Srdat o e

t il swalie sompressad ahdrexpanstedy/ihd weightingsonithe sesgidirds kerd even.
substantially uniform pressure. 25 A further drawback

to both of the above described designs is that t&ﬁ/
(R 8744184 diselosesta taspivorr at lpastasly .@Eﬂsw% magaial eeefoipegso that

VR [ eRBir HEEFEupRIRE @ompreskisl toitel cohidAtsa SikteIReé bARdssure applied by
envi ronnent. Russi an pat ent 4%2%{}6#&%.@& man

t t
BEreaanRIn gt Ssian ould| ysiats 7 170 U s vojiite, of gas
Qﬂlcontﬁirﬁﬂ ﬁl_rﬁthb eddeBlbT (Ié) :aeborbliag eihg hlggdte oy expansipp ef thevesenepir) a
atl e., e NDV.I N al e can Sl .
Preior 948 JPavs SavB ! FobaR e DA r QUi uniforn

peesda®. are rigid and extend the full height of the
expanded reservoir, resulting in a bulky apparatus

whi ch cannot be regarded as portable except in a
o §sthem Prawbagk o hatBnef the above described designs is that they relate to

relatively large and complex 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 reservolr, resulting in a
bulky apparatus which cannot be regarded as portable except in a hospital

environment,
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35 2 I ndeed, a marked drawback of all known designs is
the bul k of the equi pnent. Sone of the devices, of
course, are not designed to be portable at all, but
even those devices which technically are portable are
relatively large, fragile and easi |y damaged. A
device which is classed as "portable" for a hospital

ek WM RLEE S 1A B ST B Yo UBUAERE Some
apf d’mﬂewce@ngf conige, base tnob desipnad toobd @ogehkie @f all, but even those
CQQ\X@E‘%‘ \ﬁﬁéﬂ ﬁécﬁrﬁéa[l? w&%% ak@?elatlﬂ;:]? la?ﬁee?nﬁﬂﬁe and easily damaged.

ap |1 cant earl1er pat ent gf Icatl on

S RidsYie SHhichris clppterhas (FOBSDIBAIOL @ NRspita snweweahﬁ"ﬂ!g ngypgheless

aB@%&nﬁl@ﬁaW u;ﬁaﬂ’ecdtbfbéb@(ﬁﬁﬁwh ito FHebeRk of atdiek ortinto dnesdresafi, and
and | e use, and. al so was

r T8 5’%"9? Wﬂk%B s a}ﬁrer‘#gco%gglgﬂ}t%gqr FERY P ent  air

flows. Disclosure of Invention 15 It is therefore a

f '#n% Pr%@elﬁ l%nglﬁ:tzm ea'i’llé? gﬁﬁﬁsa%'ﬂﬁca'tim ﬂﬂ%"l %965’5:’!455%1 #4894 Joes part

contl nuous
WWRY: P @mcmngtrmmm deapnaecﬂ él?a\tbia‘e"@l W@ﬁ%ﬂeﬁ rgtbarc*eo heavy and

WBttt!%hfo'r fuly 99#!@5!@ ul;é QHH WRb W raifer @ASLoNsuRHG tBRIdRiIsIWRE Bifferent

in use, and which can be easily adjusted for
dPf fM%ent required air flows, 20 Another object of the
present invention is the provision of a CPAP device

v\ﬁ &h i n Fgeerlatlon is mninally affected by gravity,
S ce can be operated effectively in
w de range of orientations. Statenent of Invention 25

Tﬁ‘fs RERRFEL flther gf)e!b&rbf H{\Aﬁ*é%‘ﬁ?m@eﬁ"tﬁﬂ% BH}QH@ PEtiALNS positive

al rway pressure ncl udes: -
i AiPYaYt RIBSRAIrg deviet {ETAP)which sae po Stowed: IBtp @Jé%!awetvr]sraﬂ' space,

ajvhich %bgunérﬁhe;gm FhdPERHP PortaRd wla$ nbemaliseOhd which can be
arrang{s % ég redet'er m ned substanti al | y
T %’Ste%fﬁ”ﬂ gleatfeguitnd AT{loWSr eat habl e air reservoir,
irrespective of the degree of inflation of the

thaLea reseryoir.. Preferabl i b
BBl 3t el Bt Moo 46 Brbvlon ] g, BERB S Wi i
tdperation eiat :Inailhajlyaaffectedsby \gnamtybyso ntbain theofdevice can be operated
effectively in wide range of orientations.

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 fo 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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35 - a pneumatic ramwhich is operable by the

pressurised gas reservoir; and - load transmtting

nmeans connected to the pneumatic ram 3 In a preferred
formof the invention, the pneumatic ram i ncorporates

a rolling diaphragmand the |load transm tting neans

i ncl udes a novabl e plate arranged to apply pressure

on the breathable air reservoir and cables and

pul | eys; one or nore 5 cables are connected between

tihea rppstahbe finatat thadintdnedom niba npridumatiamasu ifsorpheatest Rerolling

C(g? rocat%ﬁ@ ‘Pga\?é ﬁ-ﬂﬁ,ﬁrﬁ»{ehﬁs r@f’}a&@%ﬁgva%% plate @ arranged to

pApgtyepressyre omtlmzbreath@blam@reneseivom awkpahies ang aullgysitqne or more

btfa%%ts Q?@éof‘ﬁp étﬁl%@ﬁ H@'rﬁovaﬁl@ it ind e %néurﬁétﬁ: r&fsuéh that the
eX| e30| | at e, arlgld mesh g&'@[e

fGC'P']"é%IOBIOéfh?é%EﬁUWP%& ram caﬁaes;ﬁoagw 8 awdsg'e &1

may i nclude of a pressurised gas capsule or a separate

hEmbiseb o bRieL ERE porait e sPeaS T obief o[t & 8 Hidinable ai
Resdresibhy maybe rigis solid platd, ajfiexible salidsiéte, arigid mesh plate or a
iflggilbllégpgggg ﬁat&s | east one | ow pressure reservoir. In

one

nment of the invention, the pressurised gas
reservoir consists only of one or nore | ow pressure

MERrRLfistd daR réddldiahay |ﬁ£lf§’dl=.ddlff§§ﬂéss‘&ﬁsédh§a§ :fabetﬁlé bOf separate

pressurised gas reservoir includes both

b BREENEPRBREI oF Ao PRPAIS, THaTh SEamsH'e; S26NGY; P pameggd to @

%Sﬁﬁ@édfﬁs%{sulhhﬂﬁéﬁfaﬁly, ﬂiterpressuﬁbewlgss sistrvoibajsgangludes at
en _m xtures and_m xtur r

et OO R ginbin ol it PRt o (S g idStocs

tdaerrapgrvair congisterony @Da:natmromsre vaefpeesabﬂeyresﬁwelrs in another

%'}r?b%ﬂgegt &t dhé lE@éﬁFﬂY O é:géséa 89:% résdridiXiifeliBes both a high

non- e c mat y to the device of
tm@swe@@dwneuonwmiowmrefawetﬁeswmsvered by any suitable
gas dellvery system which incl udes but |s not
limted to:- conpressed air and/or

A isad SgesiTe s ey 8l s e S9N o SO BER s S mures
@K ¥ @Ad/of BRRleh &lthDthéraseDancBwitin igeapelitik daxys or gene therapy or
egél Bma*nt,E conpressed air/oxygen froma portable
PBEEPTBHA™CNR 30 shoul d be noted that a portable
reservoir can be devised fromany |arge capacity

iPpéférngl? %S Bfé@tt%%ﬁe-alﬁ\égé}v@ﬂg nsg;ﬂlb P a S8 'ﬁgn-‘ém@ﬂateﬁalg

anin ress ice my be used wt
standard bore hose (internal dianeter approxi rmtely 22

Gas supply to the device of the present invention 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 andfor oxygen, supplied by any
of a range of known equipment; compressed airfoxygen 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 betwesn 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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mm) . However, it is preferred to use the device of the
present invention with a wide 35 bore hose (i.e. a
hose of dianeter between 30-55 nminternal dianeter),
since the conbi nati on of the device and w de bore hose
provi des apparatus in which the 4 inposed work of
breathing on a patient is largely independent of the

f ivgobed @drk! dr Bfeathifg ©n aapétféﬁtt B9 g&?‘%ﬂﬁbé&ﬂﬁn@ﬁf {radfresh gas flow

present 1nvention 1s that the above descri bed device,

. U 5 in conbination with wide bore hose, may be

used to deliver drug therapy and gene therapy, and

X Ao hianteg B R Ssont Moo W (i 1€ BB Ao ik uses

( ia. @mbinatiort wittaiMder soradse, unay ban }l@ﬂdﬁn dehmrsdwg)mqr anyuqlrglrgene
éﬁ%@%aﬁ}% ﬁ;ﬁ)eﬁﬁﬂ@ 186N GnAMo Idr&ide@fdridpiRabpipee GRAP altitude

resent | nventl on can ﬁgl erate at verr}/
mvvnpssmnqi sods YImPRATY dedera de. IpBpAd AR @nd N (HlfYdon ThiS

1EhrGcun abivanfigend hudd 9o§§' B byl fédﬂ tfi‘eﬂ’ﬂ’w CPAP @Bvivé bifthe present
h fl ow CPAP dev eca

hi
arysn W?rgogqﬁtm ?gely ow gwrg%ﬁs gﬁleon.g lqsg &EP?’@?FEWP%E Medication
tmnﬁtatorreaity bei prpligeddn esmbinationwithdiigrelanGRAR delviceh because too
arRBch &%é;‘ﬁ%lo%ﬁ& salgﬂus tget‘hecg%%'gnpsf reé@?eg?én?éﬁgk? Iptgf!eZlgEf does
mqh @mthecﬁnlasgh pt ﬂre@pplead medication. ofrhﬁ%’ﬁ@rof the preseyi '?\@aﬂm is

I:arlgi@ of§per&ifig 3k %géi ot fitbs | ftaéf iRttt % 415 feds ﬁ&?%lﬁ.‘té ¥Ehigher
a yg |cat| ons wWhere the patient has an increased

dxPguiredr equi renent, (typically due to small areas of

| ung col | apse). Fur t her, the devi ce i's usef ul in the

e PSP 40 SR SR e s o
dneregred oyydeatréduiiemeht] (tvgieally idbe todamallcereasngf ow dollapseyl Further,

\i%éo P%\g%ﬁg}ugﬁbla@ O’J’r&%ﬂgnt%’ Il lg%‘%% o Eﬂo‘u%'a’irﬁ%\‘ %nﬁ{on or chronic

‘ Ive parti to prote
paweyhdisdasenfor asthroa). gases and/ or b| oI ogi cal vveapons.
25 Brief Description of the Drawi ngs By way of exarrpl e

only, preferred enbodi ments of the fEq%esent i nvent
dice emaegsney/batiieTield vRe, dne deligemagber chepical absorbent or

%E‘L@ﬁﬁﬂﬁéﬂoﬂ@r BiclolficalE active pHficifilterd) t&ipgotec:-the Ipatietit Groimotoxic
of the present invention; Figs.

{
Sa3e8 35/ beBalAgapons.

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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enbodinment. Fig. | is an isonetric view of a first
enbodi nrent of the present invention; Fig. 2is a

di agram of the system for applying pressure to the
bellows; 35 Fig. 3 is a side view of the bellows in
the partially expanded condition; Fig. 4 is a side
view of the bellows alone; 5 Fig. 5 is a side view of

Qﬁ%l?g s{éi Yiewlof p3R oPFib 2, 9R'a 15G8! faleli 9- 6 is a diagram
sHow hg Re systpe_m of “pressuré transm ssi gn frortl1?the i
it Grinte dagramshpwing ke pystane of pregsurey trarsmissions o g pneumatic
bR\ fife flateecond enbodi ment of the device of the
present 5 invention; Fig. i . plan.yi e
Biench & o RomarviBH e poond SRRt é?eg.%@%e &PS"F Resent
lirjvedtiH; agr am showi ng the system of pressure

ransm ssion fr.om e (i pr-essure
51 B Bty eper S QpeBref Y W e of Rplps BROACSLT S
Flg. i95is a diagramsshawing the sysfiny of presssie trapsniissioieirer the preumatic

i ; i t.2a'C are side views of other forns of
6@?%%?”?5‘%@ %s a di agrammatic plan view of a CPAP

Has 1181 2 pide viswroitheRglewe device of the present

IFY @Rtd HRewaitliaFtodrig. P4 bitswith thé bgloasiraplace; pl an vi ew of

%_vqntl | at ar, s.ést e{n | neor orstll%)n .the device of 15

i 076 2EMT 0% HOWR 0t U0E B PRIRY%: o Fi g 1-6 of the

Hiavs Bys diagrafinfiic glamiview & 4 GPAEcystaarioeorpdratingzthe deyee of the
i . af _Lhe present invention consists of a

E’ge%gﬁ{rfg%"%ﬂiag contains the pressurising systemof

Figy 142s asingranynatist plabview of @ vesiator syster jrcprarating thegfevige of

G brB¥sht hberdfdn( See Figs. 3 and 4), which are described

in greater detail hereinafter. In Fig. 1, only the

framewor k of the housing 3 is shown:- a top plate 4, a

rREeRPieFR. 1B bheldawingd, ACPaPalidviy 2 impceurddncs ivdibsa first
5a, corner _posts 6, .and side suppqrt . The 1.

sriment ot e pisehtBrartah copStib g Pageing 4w 8P RIS the
PRIFRULEINGESyStenofaily. 2landtahteeatbatyé-air extervoisirsthadorm ¢fca bellows 11

| 365¢2" N QHiEh 3k od fdre 1SRN, onl

550 3 ey bR dbsched HarERBRucIAL HEERAA 2 R o
ttiei frameaycek ptthe housiig/3 ischaward attep plate 4 rinsepiaigd ig the form of a
shallow tray with sides 5a, corner posts 6, and side supports 7. The top plate 4 and
baseplate 5 both are rectangular and are the same size in plan. In the completed
housing, the sides of the housing, i.e. the gaps between the comer posts 6, are filled in

by protective side plates which are releasably secured to the 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 piate 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 parily 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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The pressurising systemof Fig. 2 is nounted on the
baseplate 5, with the |lower support plate 10 carrying

of the bellows 11 Iying above the pressurising system

in a plane substantially parallel to the planes of

the plate 4 and baseplate 5. The bellows 30 11 is

shown in Fig. 1 its partly expanded condition with the

u Qgﬁnbleéﬂf éd%@leth%la?seﬁﬁ rel TYewhdtthb BefovisX s Udlagied dars @rthis position
i stance throu an aperture 12 cut In the top plate
4.a°t/§aP|ad:°V‘?[§°rr‘g§f’§""E?n top of the upper surface of the

bell ows 11. The I|d 13 is a flat rigid plate formed

Eelhaty Al N o e iile Sy e afSiche wih an

S iruimaibffomﬂwsmmdaﬂsbomoh H 8twihdchs liacliat oh thé IUPPQﬂ sairfagesof the top

gpgﬁi R’Be he%ll%é ‘s?]h tﬁ'ﬁ%OA%@%H‘ﬁgsr%}\ LA MPPSTs s%UurE&‘?dathe top
celas

di nensi oned 't

4bempanpoba peinef spreed gyide ms\ﬂﬂe‘vhlffhﬁeﬁmqrﬁﬁﬁsm iblocks 192

cghkmgm,dg@@tﬁeqoébh&posml on acts as a cover for
the device. Referring in particular to Figs. | and 3,

one edge of the |lid 13 is provided with an 5
i Eheg biaihbyblécke med eotamde dapand ispringl Bekihg ahedhirismf (hatt visible)

B Pk ¥ kb A Saeltst Ind SideC thd EleipandiRg Buld Fod 19 and to

s@glu against @rqdves 26 formsidzin thesside oftbamed. oTThe ligg4 B cap e secured in
O(Pr%‘;ﬁ:ﬂr i Oh&l6r s%&gn%mlmh@ﬁ 1%&%@8’0Mtotlhé’ thfﬁ:»f ihAop plate

n the undersi gﬁate [0 Each o
bfdising t!l]?é'PEng&t pair gf grapves dwglb F'Ten'{j‘ i%gkﬁhﬁg)osmon deplcted in

NEig NS kMG tHe Kicond BaiPbfyfooviéip@h is arranged to bear
agai nst the side of the corresponding guide rod 19 and

to |ock against grooves 20 forned in the side of the
r mdise, Tdhfacé 'rrdlsllﬁ)r(aﬂmlmmg QRARs iconneicteddo teeyair outieht? iof means

ow@ﬁg%l tégﬂ% %qd % H stuEﬁ}[] 1& ??pégctsgggﬁrge %P@ett% %ES b&%xnble

giubipg.cBrefgablyithé flexnlde tubm.gmnmm:tmmmemtﬂebw aeithe fagel mask is
'\Dlde %éreﬁhﬁng,%ei’éﬁéfbg&ti xﬁfﬁ e U did. 'TH e AR g%%fgr% \ith an

mnistering CPAP I's cOnnecte
tlBIEtmtfaiadrwtﬁw@tedﬁﬂwnm&@rﬂow fl exi bl e tubing, and
an alr supply is connected to the air inlet 16, also
X|ble t ubi n [

c% Preferabcjgﬁ, the flexible tUbiie:ag |
Wﬁ% B imask ohEedn? Jubing. s Pievided yith Anqdafive pressure elosge valve,
Wihtleh dpene at the rgssupe irisizle B inagkRube fdiis beloweantbientpressure. This

K5kt Mo W pctnt BBl ik Ahouh B biri2e Skt gt failure of the

dtPARMdevies ar losiofritgsh gapilavwi ded wi th a negati ve
pressure rel ease valve, which opens as the pressure

i nside the mask/tube falls bel ow anbi ent -pressure. .
Refagring in particular to Figs. 3 and 4, the beliows 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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25 ensures that the patient can breathe the

surrounding air in the event of failure of the CPAP
device, or loss of fresh gas flow Referring in
particular to Figs. 3 and 4, the bellows 11 is a

hol | ow contai ner of flexible, airtight material. The
bellows is oval in plan and fromthe side has a

"Chi nese lantern" so shape, being forned with a

series of equidistantly spaced constrictions 216 whi ch
ek [nidt 46 rad theroutiétel 7qeferebly asnmpuided integally ¥ith Higbelipws

it is fully inflated. The top and bottom surfaces

1la, 1l b respectively are substantially.fla

Hrie peefeitsrhihat i shane] e ot BegpeTond s 18 Hig g, Rellows are
RlSLAtySAdIcetd ak ouilg Rolkpsed evhen yempvast fromsdthei devicg; this is
hi gh degree of ccurac e. q. I : | Kk of
geoeiectd et e belpes 49y rouaeY ofes & ipdags Pithe wor
Breatiinglofenmsiant! ¢ower, iwtupperdnd ipwen sufpess afiee Ballows st be
[ de t; i A%Ad A pERADtHE . uniform
?ﬁgﬁﬂgﬁrﬂ%@b g%gs?%g@étlﬁgﬁé%ﬁ%ro g%r@ ;é arg ul e@‘ed
taowyjssion 9f fdreds Tom the bebows syrportstofhaRelions) (g PeIRYs are
Ewﬁl\:@@ﬁbhﬂ%&w&'m afaet Reerttd @vBvensdistiiion uftthet piestic during
ello

are” 5 sufficiently flexible to be easily
dhe bleyrgwyldipgdrese8koved from the device; this is
desirable so that the bell ows do not thensel ves cause

' in the . work . ' i
%géélg&}%?ﬁﬁ%b&%%‘etgg gﬁgalagﬁahre 'g%fféagﬂéd;&g@f g'ﬁg el | g}f/\ersbe"ows
rasit the ¢op, ahd prestureiie applied 4o th'e.t bellews ggrplrjmlqw by, the; Igwer; support
t%&é%iﬁrjn it Lighn nfRdabOtBEhE dbvitd'@ riRnfaRy Bffected by gravity, so

SST on orces fromthe bellows_ su port, ﬁo the in
it thevasvica han breppasaisd i anyrd apyids @Rae P '@%f?'g‘rﬂ”ﬂ)a SRS A
k r\‘;e&rs@ﬁébl%fbr BMekeRcpilseeven distribution of the plastic
ofurl ng the bl ow noul di ng process. The connection
between the Iid 13 and the inlet 16 and outlet 17

THE l@jﬂcbﬁtafn@@ ri]lbﬂ’ie| etows ﬁmis hemprepsedaycthg peessurecapplied to the
ied to el |0 r bivs 11
s ifase 2o aflgns, B e AT bl el 1, BRI RO
wetieen eyplaté floand theblid 8. alkietlgwersypparhplaieriy) ig sipadkanddppvered
g)e aocgﬁlg%%gsérﬂeaﬂydﬁgﬂ Bl d¢hd AIB@O1006 sGpdorH @pbn three pairs of
Y ASAT Aty ons, makin It very suitable for energency
binges Fhenlione ebwhigh Freshown it Fg- L&MW in use is
conpressed by the pressure applied to the 20 |ower

surface of the bellows by th owWer,, su rt .pl 5
AN g larerr ssalel 18G9 B eaghipge g4 CRESIS of B %.S%’ﬁgmk 2
WARhlid sbclired td BR dppersuriadp phihe bpseplate §@nd extendsatdighhengles to
LI R Ca@' ' o hiviftlonB 885 thdbfock 25
H}e\‘,ﬁ@eﬂj tl?%bagﬁgla rfe%%ﬁgﬁﬁ% %.?rggs i|cs)raE'|N(ras 0 t.onQ' _

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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hi nges 24, only one of which is shown in Fig. 1, for
clarity. 25 As shown on a larger scale in Fig. 5, each

hi nge 24 consists of a support block 25 which is

secured to the upper surface of the baseplate 5 and
extends at right angles to the plane of the baseplate

5. Afirst hinge arm 26 is pivoted at one end to the

bl ock 25 and at the other end to a second arm 27, the
other end of which is pivoted to a block 28 which is
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for easy Vi si erri
particular to Fig. 2, the pressurising syst em consi sts
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‘D ressuri sed 81 gﬁ%ﬁ- an I n 1.
nelers 34,35 igh g@ diustable repiiato, 3@o Prespyry '3\}3? (dyp, pressure
wmw 3538lis GASWE BP Prebsurd JaugeTitea, (Witsitalso Sedbupesi ansthel upper

Rtanal Ire P, Pefs o 65 1 spelio o o oh i foitlci to 2

[pecuraatientziny 3F|wrtlcl'ng|c¢meratmpa; wbling3diaphragm é_gﬂasbgil teeagfiston, to
i It by th

oy D, BN el ol kBt o v

m@@me surface of the top plate 4. The

hi gh- pressure cylinder 30 is connected to a palr of

~interconnected | ow pressure cyli nder

34, 3
e RO R RIS gble A b SSRTed o FRsiag, rhe D 32 4 g.geciring point

Bm%ﬁur@sscssybmnd@aqauﬁéy 35 damearw/\mekandpdsfetﬁs Wa®. gRegeable 23
on the upper 20 surface of

PF?éer?B'PS'sp'Pg‘?eeo%%"fﬁb&D'bWa M8ssure cylinders 34 are

connected to a

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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pneumati c ram 37 which incorporates a rolling

di aphragm attached to a piston, to mnimse friction
inthe circuit, and thus mnin se the i nposed work of
breathing by the patient in use. 25 One end of a
first cable 23 is secured to the casing of the ram 37
at a securing point 37a and passes around a pulley 38

caf nseed ﬂ?dsshh&cﬁd&é d&?sdlé‘gz Tsatmﬁj ;:{c%‘ Iﬁrgﬁ%tﬁ GEI%I?’Igllf;h-pressure cylinder
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gBH ge 33. Typically, the pressure is in the range
emvweﬁfa@eseqrewmsusmh coufth bervaged it emuBder of ways; for
tdx@mplen @l ﬁﬁél&doﬁ%}éé&u}e\’ cfinddlCCdiRP B yu ga rgfhg?/% 9;‘%& of low

pressuri Sﬁ ESSUTE 5 Ccy ers

FEROE oinfela ) 15uinat the hiobPrasene ouliEmanaR eould be sepiacss by 2

gasnferaally dvatatik @hesptu%‘éﬂ LgEae cﬁpédlé‘d@ute%tﬁéw ttH@ pl‘é&%rrse% gas
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i.nd r
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I3gh By pi lweMclw pump) whncproeslﬂuhsee uee el nisuially bl‘te?]ziralégﬁe high-
e | ow
DreaSuB Uity This b Butilely wellif bR HRSHIC i, gelies fpte to be
Hﬁ%’ﬁﬁ?m@eﬂ%ﬂﬁ'@‘vs where p@merana! gas capsulesarenuit regdify avsitabiee
on the bellows 11 via the cables and the plate 10. The
3 ove described pressurising systemcould be varied in

dirgEse bl nReSEsany g increase the REessyrasinthe low Riasgureedindass, the

prebsunding biswdl vaveetous Eﬂer?tﬁﬂ kgl tﬁé‘?&&;uﬁ‘ed’ﬁﬂeﬁs&é id &Wieved, If it is
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| Lade
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AP g LR lEaial § BpiAeiERR e dupses o
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Referring to Fig. 8, 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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pressure cylinder. This option obviously would be
attractive if the device were to be wused in renote

| ocati ons where conmercial gas capsul es are not
readily available. 20 If during use it is necessary to
increase the pressure in the |ow pressure cylinders,
the pressurising bleed valve 42 is operated until the
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one end to the | ower surface of the | ower support

ph@*e?rln%% Fﬁ glé' 9169 sgelé)n %nﬁﬁ%&&eﬁhﬁﬂg Argfg t? a(E'IgAI5 pﬁ\ﬂce 100

asses"aro ohe
otnnly#fESem tlou;#ngtwé whightibperperatsisea mssugsg:bgaﬁrreaervmh é02 (Fig. 8), a

tBﬂeEer&élQie@O@%rioea Breatnase aﬁ'treéé%nramﬂ to the lower 10
surface of l'ower support plate 10, at a position

opposite to the securing point of the second cable

Sthe bRathdble e fle¥eroit |164($s motha e ot a %Bﬂbvlish EThd BERAE 104 is a
0
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Arrow A rotates the pulley 47 in the direction of
Arrow B and shortens both cables 50 and 55, w nding

othetkellowse 104 s P¥a) inplan ged o the e hasea [Chinese Jankers| %\@PF rpeing
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pressure on t
moulded integrally with the bottom surface 107.

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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Referring to Figs. 7-9, in a second enbodi nent of the

i nvention, a CPAP device 100 Includes a housing 101
whi ch i ncorporates a pressurised gas reservoir 102
(Fig. 8), a 15 pressure plate 103, and a breathable
air reservoir 104. The breathable air reservoir 104 is
in the formof a bellows. The bellows 104 is a hollow
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du ffearessudsedafas rewdnrélloﬁom removesrthe cuikrméntdentbe fist cover to

qu&ﬁdéagng,n@h%gpr surface 111 of the housing 101, and
the top surface 106 of the bellows in contact with the

undersi de of the pressure plate 103, with the air
lmberbmwae:aaﬂithb hfasdior tis hb@dingl 98 %X&c%ﬁédnﬂ/ ats@whd Rénovable

ressure plate 103,

f
Qerft bteoty Wit prtget? &3, Bres? cymr?keqqe\pmeﬁg L défcried below)
p.zm:dqus:moamtedimHallgmecﬂoutbbmohs)u&h@gom 18, fornmed froma
single block of material, a large part of which is
hol | owed out to formthe pressurised gas reservoir
$o Ehown ini gsp Bendrirl epreshue istdppligt tedbripresse glate 103 by means of

Fcﬁ:?%éi‘:(l@é r116 ﬁhlfcf? F@gorﬁ’i%f:%d % ﬂ?a' ﬁaf!ealrogeat [T E&ﬁ&%\é‘f"aﬁ ifEginary
shown bl'e to ft he

B’:}c@‘g[ﬁ i o@gg gables \1Biis 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 118 mounted in the housing (Fig. 8).
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as a series of smaller reservoirs interconnected by
i sol ation valves. As shown, the pressurised gas
reservoir is forned between the underside 114 of the
upper surface 111 of the housing and a renovabl e
first cover (not shown) which is secured over the
pressurised gas reservoir 102 by neans of .screws
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I 92SEaeBs, Al 08l mafiddawihe ad drow g thd ahderdidd of Ehemliudttveii marked

ot &gk oG PRI 2 e Haceri (i AREE B oauce

conrkingsf ridw gage ngrkings ark' sep froivdidatpthé ep‘aml;lmavouﬁr@g Zone of the

SS&Bl}vSfji.e‘? h&BRYS intv?hiéﬂ &%%eﬂgwé Qlee r?éﬂhlepﬁl%e]r?r@or%?ler-expanded:- if
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. [f 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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that rotation of the pulley 120 in either direction
tensi ons or slackens each of the associated cables
116 by an equal amount. Thus, rotation of the shaft
121 in either direction tensions or slackens all of
the cables 116 by an equal anobunt and thus so applies
an even pressure to the pressure plate 103. The shaft

1%19pl|éil tb ‘ﬂieaﬁeﬁ@wbyl 04* WPI@B iTeY 15%911?'1% él?cis ulle Gi2§ Fh@vé’[? the direction

C a% sur ace e, shaf
g B 15 ¢ 2‘3—1 'mﬁat the °B'PQ§£!%G'"%°"QU@B% theprpsspre applied
12d,the belowstth4cbytté beys&aﬁlateamslietédotbd. he end of a
pi ston 126, and the other end of the cable 15 123 is
secured to an anchor 127 on the housing (Fig. 8 only).
TH&e (ressuised msreseneoir 1% maypbe supplied withi air orethdrafs (e.g. CO2,
\MH By b '
e‘f § oy gvg{nt?g%ﬁ&%sae ol Eérﬁ}%e%éfea%ﬂ o?%%?%%&eﬁ’%éﬁ %r‘?r?]dge such
| Pasa Wf@rn?rﬁ'aﬂheviﬂableswssgwdg@@ capsyler 9bmanyg Ineangesuch as a

pb&?@eﬂ piap. &&d id Bpphed h%ﬁhé%@sQ%eE@&? rés@nfonemz through a valve

g Sp B glied bR rriao BBl eate 130 G, A0 AHSmaHvaly, thepterior
apfr therhougifg ey prioeiss wr pamdn@mSndLma@g ¥0id predfitisbd gas Bariridge.

19de .bl%sé@% g?%e‘(’)ﬁatshn ﬁwe\'}%]r@%?ﬁ‘}’se(dnfas rgaﬁrv?i @f E%@gt%cﬂ%y a gauge

u&ger sur ousi n
1 gyknoym typest w@cfeﬂﬁjn@ﬂnteﬁmtpuaswtmrtu@mazmetrpmudieeyzau of the

1&?&15%@ r !feﬁece%ary S e%‘si‘ rbadlieh t:'.ari'jl 'BeaﬁlEe&’ "Vho"iW Ghd rb‘?essu%‘sed gas

RESAL Pemaansto fos pandiey valve 438 Giounisd BESF Fraeuigs 181.t he

gauge narkings. The gauge narkings are set to

gaut i
 Pgh6ils Be! 5o Bict B IRe oeRue . meonel (e i Py laroe
rrspacity iypisalinabied 100 ix the displapersitti valuned of the preumatic ram), the
NRluttd Mend R gE{‘yﬁlr %ﬁ&ﬂ)fed' I@dthg @F«? gf ﬁlg %hgélﬂ&{fbrghxl &gsls negehglble in

over _expan SUf €
rF@éIﬂ’P@SQ’/"aPQ/ that wvemﬁntt 9fdhe leion i Qﬁ theopneumatié varahaswo significant

reffe@lon\tRe feleivBR pRRLGS. | Ndi cates that the bellows are
under expanded, the pressure in the reservoir 102 is

increased. Wen the piston 126 and pull ey 125 nove in

thin ¢hedémemdtirh enits, Othe elleWe ﬁfmmenaﬁ hafiseddd hhﬁ1k:)d||f§/ Qiiéélbﬁn‘i)vd tb the
ca e

I
oo e b BBl 5 b S0 b 3 e g i
soehy 2P met:lqumge dmiedoelidves. eRrddwolild mbehemw&:r k&&n?lff{l-le%ted to
r r a
TFb@fd@at?peﬁ) §656% muﬁééﬁ‘ﬂaﬁoﬁgp 5’7%%3}\%8{5\ F\é te% %Jcﬁrgw B dﬁ\% (hot

and henc pressure
skwn) \FAR rPEt'n%er}@ﬂstl dhe aip Gupmiyi tubingl kejweabthenaieoitiet aha the face
ghaglection of Arrow B, the shaft 121 is rotated in the
opposite direction and the pressure applied

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 ban be varied in a
number of ways:-

1) The upper surface 11a/108 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



to the bellows 104 by the pressure plate 103 is

reduced. 5 The pressurised gas reservoir 102 nay be
supplied with air or other gas (e.g. C02, He) by any
suitabl e nmeans, e.g. a conpressed air or conpressed

C02 cartridge such as a commrercially avail able
pressuri sed gas capsule, or manual neans such as a

bi lmytbé se@nmmtﬁamém smpmhé &&blésnh@ arb eommubitﬁeefbpme 103,

reser Mol 2 hr n

g aiferec et aledbe e $3ick ok ¥idie bt ST YRR the cable
th‘e1ﬁqwt§lrhemecmdof t he housing nmay provide a permanent
mounting for a pressurised gas cartridge. The
pressure of the gas in the pressurised gas reservoir

5102 i s Berdyeathsd Prpsuisipgugestem f e RIABAGY inygsdion \ip qapable of
i Spr&wﬂéiﬁgjtherﬁeﬂow oo &E&%ﬁa!@%ﬂéﬁ brassifd HE matet wﬁgt the shape

| goB e oL Rt o B i b b 15

t HEigri@el o any|suitalis Jiexibia riue dndlustic deatedee adegiRl BS khapdn like a
oo 5B BTk 1 814058, g ABSSur | sed gas

reservolr very large paC|ty (typically
% about 100 x the displacenment volume of the pneumatic

f%m ARSmatiRlyLHE Heﬂovpéq‘?sf fmavh YH ) ggﬁéeiﬁiﬁynﬁﬁteWhéﬁéease%wn in

H Q}ﬂ@\;n&tlc ram 128 |1s ne
5"-% & With\rRsats inlefr 108 gad gir ot 189 Semibg SHE L the e ohie bellows.
hasisiyives iagl AR devide willa @frf RGLoverIIhBRhE €Servoi r

pressure. In the enbodi nents, the bellows 11/104 may

be used to hum dify the ai rfI owto the patient either
15 by par Theahir ynletat164108) fol tha@eldws ey bevemovedhyitopéter, Bad ahe air

W@ﬁp?pr y Eéaﬂn%ht@ld g tﬁfgutg@ éP)QEtde%%g ltlng p%ﬁgr}t Selivery

erna ly or 1n
t e‘Q‘@ Braothedeask) asciewm I gatentddd Dﬁﬁﬁsmzwﬁamm
Al ternatively, a known hum difier (not shown) can be

iEser% inthe air Sﬁﬁgl y tubing between the air
oLEl &3 SHRwS. IR diqarammalic Rien view, acpicaldePAl (GiEcuifa device 155 in

20 saxpmptdaecle Wl‘th titieer ﬁatblo&lﬂ'tenpﬁﬁhé) b&antRdnidn |§Bonnected by a flexible

CREE e RSP o B IS £l . i
smppbg of ay $Lgtable|lqnobmtﬂpeoﬂ’r&fbmb!ybmeéledlbm'rdsb exlwide bore tubing,
815 08l B ?mﬂ:ﬁq@&g%ﬁ%n%ﬁ Je%érotﬁe FRMO M HeRE sl pravided

nunber per sur
bdth év\Begﬁi\/’e bsesauce ﬂ?!e@edvai\re adich- opeysdrfttbe pressurd firside the

2 'hadk/tberfalls bAOW ah"b%n?ﬁr‘e%dré‘ gTHi‘sPQﬁsrur&l thhRe patiehPdan breathe the

res ec |vely di spensed
sur ing air in the event of fallure of the CPAP device or loss 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
30 device 155, via an air inlet tube 161. The Venturi 159 entrains room air which mixes
with the oxygen from the cylinder 1568. 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 airfoxygen blending devices. The air pressure in
the breathable air reservoir is of course governed by the pressurising system, as
35 described above. To avoid overpressure in the system and causing patient injury, a

pressure release valve 162 is fitted to the air supply hose 156.
15
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In the second enbodi nent, since the cables 116 are

connected to the top plate 103, the stiffened upper

surface of the bellows provides strong points to which

the cables 116 could be secured. 5 2. Because the

pressurising systemof the present invention is

capabl e of pressurising the bellows to a

substantlally unlforn1pressure no matter what the

sh a e or degree of inflation of the bellq ﬂs
paie RSk dStitisd 1g the Pitieat lnikpey e MENBRIgOBGNe msg 11 gjace: the

Ofpaﬂmt Beathabhamialle X ARl e uatient Nehakss! itiee oxvigentalrl migture from the

13)3%&3}%3%@%%&?8?&0% Ikv?s f%% &% %e%Eab%] aajé Fefs'e Eieoﬂf;ettblﬁlé lin%\%e hose
béISB,othmuyﬁza haryidifiew 867 tyergh &iel iplet 165 Déthesmaﬁiew\% and into the
Y@ht'b q%’bd: s! gThéL%ﬁghtVNe ré Sre { Ee'p fsﬁ]rﬁ%v@%nééﬂhenc) in the

TtW%a“&lblPe%f %ggwgp rr@é@? 8@3&?{ for fhapationt kraathewpRd helps to expand

h@héﬂﬁ&tienﬂsﬁuﬂgs rhb@ faky. Fulhet, thel&ldikRRdl dxgdrift the hbOEreases the

B oh o e el B, e HebeeS HBbea However

t Ibecquaé | that brdethebler gir rdsarvae i enajntainbé atas kgybstamtially constant

d ﬁ?’e%gt'ng etﬂisgﬂni%eg%% EFesg’l]H: gpog/lé 4hAé2J %{cé mgz%hecgi%nt &ﬁales As

lew, a
cdesaribed abgvey ébe duessge ifhthGZQfea%-tﬂQNj m@ gesRvoir dapsiates to the

Pg%&rg‘%ﬁbhe@fto ttmsealp fnelﬁs 'BFedtH’é‘leénéu‘ R8ervSir.CR mﬁﬁl& ekt e ressure

Xi b alr Supy hose toa&ptlent EIVET
LaLVEieh i B be RUPBIRUrbYAhe AEBcH iR PRGBS oM be arigghby rving the

Opredsiyre HHtHeadll B 1B PrEbsLNGRE. gd8iresdvaibioysuittthe réduirsimbhie of each
hose {s wi de bore tubing, e.g. about 42 mllinetres

dPEIRe Ei ther the mask or the mask tubing is
provided wth a negative pressure rel ease val ve which

og‘fﬁ@ﬁ tIJIef rﬁ)attlgrﬁlt&ﬁglgé Yhé ekl‘ﬂl%gda‘fr lé Q)gaeﬁéd %Eﬁ%&xﬁaﬁ%t VEIVF 166 of
ctie egktthe Q"IﬁleUstléﬁiYQ)lmﬂYl e ofi anyi puitable Enawn tme The slight

fé\ie'rbi‘éé%uﬁ-f |nt #e I'GE@RS@ QhHGRe ea h?ﬁl% & regér%f“ mn{sltﬁéﬁ\’texhaled

A su yplca roma cylinder 158 a
agiﬁeég'g'ﬂrpésﬁ'ﬂ "HP&'E% r§§ regul ated down to four

at nospheres at the cyli nder outlet) is connected to a
Vent ur.i d then to th t 16Q into.t

o i, B8 PR sesiohd 4 iRk e e orhet Ryshl Feap was
llfﬂépledllmdasaleai a mank exhdusbeaivieGir thahlevéleh kit pressti@. The pressure

ﬁttﬁe‘f‘b 589 "arkggéerw &Qh@bﬁﬁﬁ delfcd Qo Il&%héﬁ(nyg ?@u&%@ 8 give the

nmposi t1on O

vraﬁtyred p(wpﬁecbv agjustige tw/@aw/m da@gesﬁ)unmsdeagvmpon
the patient's condition. The Venturi rmay be repl aced

any of a range of alr/oxxgen bl endi ng devi ces. The
afhe arppg% degcgbedarrangement 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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the breathable air reservoir is of course governed by

the pressurising system as 35 described above. To

avoi d overpressure in the system and causi ng patient
injury, a pressure release valve 162 is fitted to the

air supply hose 156. 15 The mask 157 is fitted to the
patient in known manner; once the mask is in place,

t he furihat adaptatibn Ea%hlﬂ&dmﬁhéf&é\hoe is fSbd dsedpRRld \%ﬁtllator thls variant is

h n mxture fromth r.eat h
ot BB Fl o AT Badt B e F o R AT bR frovon the
outaset161@ntgrathe systennab er Bear3be mask &7 land the exidiubl alve 166 is
1§'Zmob$H1%+QEhetrﬁ§sk' nlet 165 of the mask 157, and into
the patient's lungs. The slight overpressure (i.e
pressure above atnospheric) in the breathable air

I e ExHAUSL \FﬁNeefo‘Ghtls ﬁﬁé?d 8 thb Dredthibidoat l'é%BFvoPr %Ehl%ﬁzeaf%a is a

B o ARt of e S o o Gt vkl f pessgure, and b

t fset topaubgruaticaltyrswitth batygem trevtard lagkilableflevelsy plthiﬁ@v&sﬁhé equivalent
t I?@ aplﬂ!a%IFéHn B é?rlcﬁp d§ aﬁ&‘m unkpl\é/etxeor?aﬁ g%ﬁearugen tis supplied with

br eat e alr reser I'S nal nt
s @B¥aeRRighedAicbresgh the hq@eeééu red 165 pserﬂcpvn froingbe hogee161, plus

p'bﬁ&&!dﬁvﬁ‘rdﬂ’f @8 riddk 1BE AREKL HreaiiBl élh%sé}ﬁéi# Hfugh HAldE 165 and

Aﬁ? LEI g{é/bed above, the pressure in the preSsurise
QLELIR%i r translates to the pressure applied to

the air in the breathable alr reservoir. It follows

ad i SRS eiym Mg Phickytivo it rsssbh eelbashuely Sesiss

pingerwripg cérbomdiozide from thdpatientslangs. sed gas reservoir

to suit the requirenents of each patient. Wen the

pati ent exhal es, the exhaled air is expelled through

t fier nokmakeendijens, usess. e device ofte lpresehtémentionistpra-cdlibeated for

NGk A& BpaRYuré ?ﬁrﬁ@@ %—gg‘@i‘gg‘iagﬁﬁﬁ?ﬁg k%de? ﬁ%luggrq temperature,

Y ssure In t
'é@efg'b@vsr STRIEpEReEty cgen KiecRressyer é@r-ampwwg@ by emperature

bghuationoark 86 shab as b sdf@ tdqgﬁfré |fd? @ractifs FQ Pos&Y. However if the
what [ evel o

SRR irele Rt IO 6 RS, Qi sbRntaly \iheg or Spstantially

|Iewe1 tegipezaturepr thes Ut ewsiThe rpcadibmtudeto dAow for tthe effect of the air
ir of the CPAP device would then

géﬁ’g%l%grs}% g'aﬂieogaé%\?/%g%(r% required pressure, by

adjusting the pressure in the pressurised gas

reservoi r. The above descri bed arrangenent may be

varied by bringing the oxygen enriched air fromthe

tube 161 directly into the outlet tube 156, and

omtting the inlet 160. 30
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Normal |y, the mask, hose and bellows all would be
singl e-use only and woul d be renoved for disposal
after each use. Once the hose and bel |l ows have been
renmoved, the first enbodi ment nay be secured for
transport by locking the Iid 13 down to the top of

#IDﬁM%Op plate 4; the second enbodi nent may be secured
ransport by securing 35 the pressure plate 103

agai nst the upper surface 111 of the housing. 16 A

1furtheaonﬁﬂmgﬁb$m di ag%%ash.%%%ewmﬁ% life:-1 S to be

used ven at or; hi s vari ant own in

14. Anindpiabledsesthakiraiprasgavair grovised YéH aAif "&'ﬁb%ﬂda?'?"““e*
suppl heﬁeéshﬁﬁéﬂ%h?st |’é§erv5ﬂ9§ﬁa t8 rabspysa p#éae@wﬁﬁsansasswuauy

near the nmask and x aust valve 166 is

r enoGALHAT BRASEWE ORHER b"% ee%!‘h’&é%’t""& dIrespestis-ofitae degree of

fi ttﬁﬂattdﬁdfhﬁ reshithe bir ;esaivoirr eservoir. The val ve 166a
is a known type capabl e of being swtched between two

different levels of pressure, and is set to
2aut oThed dedddel a6 claimbd in daitneerhereinghé pcesamineu gak eedeewod applles

*pat 12 MR B pHELE h s ot o RERo Ay o

Wi t hr @ pneomatie ranewhich liscebeagble bhmewgessumedgx;?rlesqqr and
165; ;
tne TR M ARS\nIRaG o phaiencaBlr, o1 1O
through the hose 165 and the outlet 164. The _

3.5 1761 o as! iim¥a i Riakt SOwRGLIARY phisfimdlhd fo Ftorporates a

pressure levels actively assists in renoving
car teflincodigphreg@ms r om t he patient's lungs. For normal
condi ti ons of usage, the device of the present

|nv3_gt|on is pre-calibrated for, use in a tﬁr}ge‘;%#&ﬁ[ﬁm

4. andBe slevisp @s elgided i Laifpe? 05 cipltp chwhsrein, pR
t emprRaAs ictides RUhoYdbie blateswhidRlid afrandeer BLapply prRB&ige on the

t he variations caused by tenperature 20
fl uB%ﬂE\aﬁér‘?g”ﬁ?eé"’@'b smal|l as to be safe to ignore for

practical purposes However, if the device of the

5. D Rl befUIEG Bl oh oREof 359 Tt ARRGF Bl el paneriting
nmusmedns inelodds dables edd palleys] ow for the effect of the

air tenperature on the gas pressure. 17 CLAIMS 1. A

conti nuous positive airway pressure device which
6. i ncTheodayice as claimed in claim 4 wherein said load transmitling means further

includes cables and pulleys, one or more cables being connected between the
‘movable plate and the pneumatlc ram such that reciprocatlon of the pneumatic
ram causes a correspondln_g 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 whereln the movab!e plate oon!acts the- Iower
. surface of the breathable air reservoir. ’

9. The device-a.s claimed in claim 8 wherein the movable plate is supported ubon

spaced hinges.
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- an inflatable breathable air reservoir provided wth

an air inlet and air outlet; 5 - a pressurised gas
reservoir arranged to apply a predeterm ned

substantially constant pressure on the breathable air
reservoir, irrespective of the degree of inflation of

the breathable air reservoir. 2. The device as cl ai ned

in claiml wherein the pressurised gas reservoir

appl i eFhe devignasl clpiredicineanyianecf plaims d1%wimreinitbe movable plate is
breath ¥ ' - af oo NERETEYId Soli

Fam whapcied i 65 ol s ind 87 3%ghl ol gt 1AERRE ol plate, 2
r eser vigid megh glate andateXhiey et Pieteng neans connected to

the pneumatic ram 3. The device as clainmed in claim?2
wherein the pneumatic ramincorporates a 15 rQIIing ‘
dit&phr Hfindevice BteciaRAc & 28Y Angi flelhe Rrecpding, 9algls whierein the
cl ai m grevhimb& gasTosélvoiPMelulissatieest braigw piessare feseivoitles

a novabl e plate which is arranged to apply pressure on

the breathable air reservoir. 20 5. The device as

ciAai nethe devies ws ciaimed inclahn g whereimthe peessussadigdsoeskrvoir further

transmitting,. i |- !

The. U le g BRRalE ottt i€ RafigRiaBle o Rhfat fast one fow
t r ansrpressuregyesaweic further s includes cables and

pul | eys, one or nore cabl es bei ng connected between

the novable plate and the pneumatic ram such that ,
ridei pribeadevine 8¢ dlaimedniaupiaim d2 whereing gaidshigh-pressure reservoir

COr I exRMBRidAG FrRYRRBed g&f cdpB@ep! ate. 7. The device as

clainmed in claim6 wherein the novable plate contacts
the upper 9 surface of the breathable air reservoir.

aﬁ. Thenhe g}é\ifiﬁéi‘?ﬁéaiﬁ'leaiiﬂaﬁini mn ﬁhétllem the plesaised gas ]!'eservoir further
t he' npv e plate_contacts the | ower sur e of the

br eat RERES 8IS EEEA s CaPYI Yhish doomoaciabBap sRitdtih prossure
cl ai mdgemoier ei n t he novabl e plate i s supported upon

spaced hinges. 18 10. The device as clainmed in any one

of clains 4-9 wherein the novable plate is selected
fis.om Thee dgvicelmscdaimiesit inngaiaf 12 whareigi the spresshirisbditgas reservoir

flexi gcjpgld%egéiﬁgnpr%%@enéforgmgniuglip(limﬂ)?Sh plate and a

flexi

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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5 11. The device as clained in any one of the
precedi ng clainms wherein the pressurised gas
reservoir includes at | east one | ow pressure
reservoir. 12. The device as clainmed in claim 11l
wherein the pressurised gas reservoir further to

|.ncl udes, a. hi gh- pressure reseryoir ich i.s -

Don 26 SsfieS a8 SHNEH By oD S8 o e Jof® st g i et and the
r esemarautiet ai8seplinedevi ce as clained in claim 12
wherein said high-pressure reservoir conprises a
pressurised gas capsule. 15 14. The device as cl ai ned
Z1n c(The rdevicewhe rasimed e anyeersuof el Rjeeedings slalfes wherein the

furt BelathabRCAitdEsvélr B MRRIBWE b H8%IIE B8t MBBSH Matehaich i s
connectable to said high-pressure reservoir. 20 15.

The device as clained in claim 12 wherein the

2pr eS$i|dg§idé$ﬁegé’é; cfaﬁﬁétrh ‘gﬂialhy dHeO¥f ldi@és p?%dbﬂm@eelhinmmﬁle?eirathe
manu upp. ,16. The devjc cl.ained in any. one o

the prealiehPral Gsanyei iyselssied TR the, QR FoBEling 4L & bellows
I es ehaving equidigiantly spackdednbtriatiqns e ur fiat ¢epugred bads, 4 Bag, and a
The Vi, C imed in claim12 wherein each of the

hi ghﬁ'g?'g%%ﬁg’sr%ég%%oir and at | east one of the | ow
pressure reservoirs are provided with separate

28" es‘gi#ér ﬁg@%ec?ainggé’ Eﬁ%:igi YinGfie ﬁﬁ%ég's%%@éjoﬁ the Bf¥%thable

one ‘precedi n | s erein pressuri se
- gas 3ideesrye is rigid areembddidi t hin a protective housing
whi ch al so supports the breathable air reservoir. 19.
The device as clainmed in any one of the precedin

L : > 9 .
24| aiThe dpvMigecpn ¢laimediip am ope ofsthanareceding qlaigg: Wharein the
ar e preihdpne ir 15eARir ENadalNed @8 esntdih avaRe fon haridifging the
of cbl ains. 1-18 wherein the air inlet and the air
out |PEgat pfioy fip thereseryple gevice as clainmed in any
one of the preceding clains wherein the 5 breathable

25‘;:3{ e%%'r I%Hior: gf arTe(\jnece%fs C air];ileae |);(1| a%lyeonguo tl'llenpenleges lf%gcclaims and
a hose connected at one end to the air inletfoutlet of the breathable air

reservoil’ 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.

29. A continuous positive airway pressure device substantially as hereinbefore

described with reference to and as shown in Figs. 1 to 6 or Figs. 7 to 12a/b/c of
the accompanying drawings. '
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22. The device as clainmed in any one of the preceding
clainms wherein the breathable air reservoir is
selected fromthe group consisting of: a bellows
havi ng equi di stantly spaced constrictions and a fl at
top and base, a bag, and a ro fireside bellows shape.

e %X 16€ pRRidHP CPRe Qtibsﬁinﬁblm 22 hekeimbafore tdescribed with
upper St ta

ce of the breath air reser
ri gi defgrensela and;agispown in g, %ﬁ{z"%%‘%ﬂ"%’ ag)gn%ﬁl{g};vngg
any one of the preceding clalns wherein the

br eat habl
Tor - A JF RS OV BloR sl b7 neRPbSR, piicabed it

r esefafdiehce &'Eand'ﬁseshownmm Figut T400f thef aceompanyied d@wigsi med
in any one of the preceding clains and 20 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 conbination as clainmed in claim25
wherein the hose is a wide bore hose, having an
internal dianeter in the range 30-55 mllinetres. ,5
27. The conbination as clained in claim25 or claim?26
further including an exhaust valve fitted to the
mask. 28. The conbination as clainmed in claim25 or
claim26 further including a two |l evel 7 exhaust
valve fitted to the air inlet of the breathable air
reservoir. 29. A continuous positive airway pressure .
devi ce substantially as hereinbefore described with
reference to and as shown in Figs. | to 6 or Figs. 7
to 12a/b/c of the acconpanying drawi ngs. 20 30, A
system for providing CPAP substantially as

her ei nbef ore described with reference to and as shown
in Fig. 13 of the acconpanying draw ngs. 31. A system
for providing ventilation substantially as

her ei nbefore described with 5 reference to and as
shown in Fig. 14 of the acconpanying draw ngs. 21
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