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VENTI LATOR APPARATUS . The present invention relates to ventil ator
appar at us, Werd8/0a#se particul'arly but not exclusively to so- ®ETIGRITOEIr ass
ventil ators” Wiere a patient requires assistance in breathing, it is
often preferable to use a ventilator apparatus external to the body rather
than using intubation of the patient. Known ventil at or appar at us
includes the "iron lung" type Wﬁ%ﬁmgf the patient is fully
encl osed within-the iron |ung, € cul rass ventilator which consists
generally of a turtle sheII-Ilke encIoSure whi ch i:s.applied to the front of
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skin of teatddlatems oot h during the inhalation and: ‘expiration phases. One
sol ution to provision of t he reqU|S|te seal has been to nmake a shell which

is tailored to the individual patient. However, thi’s i s expensive and
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The perlpheral edge region of the shell of the cuirass
ventilator requires to be substantially sealed to the skin of the
patient both during the inhalation and explratlon phases. One
solution to provzslon of the requisite seal has been to make a
-shell which is tailored to the individual patlent However, this
is expensive and time-~-consuming. Another_technlque has been to
provide a large number of different standard sizes of shell, each
prov1ded for example with a foam-type seetlng means about the
_perlphery, and to form the shell of the mater1al which, while
belng suff1c13ntly rigid to allow the correct breathing action,
is sufficiently flexzble that the perlphery ‘will conform to the
contours of the patlent in question. Other arrangements include
those disclosed in iGB Application No 8900871 Yet another
ventilator is’ dlsclosed 1n.GB.Appllcatlon.No_8618254 This latter

document discloses a vent:.lat:or apparatus co 'prlsa.ng a shell with
a sealing member between the shell and the: patients body, the

sealing member hav1ng the form of a plea-ed flexible curtain

which is- capable of being drawn seal:mgly agalnst the patients
body by straps.
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2 of ventilator apparatus and has a number of patent applications

i ncl udi ng. EP- A- 506467, EP-A-0379049, EP-A-0258302,: EP-A-0373153 and
EP- A- 0192337. A nunber .of problens exist w:ith prior solutions,
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From the point of view of the patient, and of medical staff
attending the patient, prlor ventilators: may cause chafing or
ulceration at certain- p01nts, for example,vl g
of the patent, at the transition- between
ventilator shell which runs across the chest

he arm pit region
+ portion of the
6 a portion of the
ventilatoxr shell which runs along the side é Ehe chest, down the
patients body. The conééquence of this may b frequent need to
attend to the patient by medical staff to prhvent such chaflng

- from causing ulceratlon

Where a sealing flap has been provided. i
has been found dlfflcult to provide adequat “
transition region ofh;he seal between th
patients chest and the

the prior art, it
erformance in the
egion across the

gion running down the patients trunk,

which tran51tlon.reglon_typlcally lies nea='to the arm pit of the
patient. In the région- of the sealing flap. which runs across the
patients chest, the seallng flap is reéu' ed to seal in a
generally downwardly, - w1th respect to a & rface on which the
patient is lying, dlrectlon whereas in the seaflng region which
runs along the patlents .£runk, the seallngz réssure is exerted

generally transverse té such a surface,

bther words in a
perpendicular direction to that for the sea"hacross the patients
chest. The above- mentloned tran51tlon re"

h: therefore runs

between these two reglons and across the trf sition region the
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. patient. In the region of the sealing flap which runs across t he gatients
chest, tRpo9803i48g flap is required to seal in-.a generally W2y,
with respect to a surface on:which the patient is*tying, direction whereas
in the sealing region whi ch.’runs al ong the patlents trunk, the sealing
pressure is exerted generally. transverge to such-a surface, in other words
I n a perpendicul ar dlrectlon to that for the seal ~-across the patients
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of material for the’ shell is not restriC' ve as in prior art
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It would also be desxrable to provxde a’cuirass ventilator
in which the above- mentloned propensity t« haflng is at least
reduced, or is ellmlne;ed With such a ventilator apparatus, the
sealing engagement pgéésure in the armpit region of the patient

would be reduced, thereby reducing dlscomfoféaand eliminating any

tearing of the seal:whlle at the same_,ﬁme maintaining the

ventilator air pressure.

It would also be”&eeirable to provide . “1aling device which

requires a lower seal. engagement pressure in:the above-mentioned

transition region whlle belng capable Of,_l} ’e, maintaining the

requlred pressure condltlons within the ventllator Such a seal

further reduces dlscomfort to the patle“ nd eliminates the

tendency of tearing of the seal.

Acéording to theepfesent invention, ithere is provided a

cuirass ventilator comprising a shell membexr having a peripheral

edge and a sealing dev1ce secured to the pe pheral edge, the




. tearing of the seal while at the sanme tinme naintaining the ventilator air
pressurew098m3uslt woul d al so be desirable to provide a yeacBeyodess ce
which requrres a | ower seal -engagenent pressure t he above-nenti oned
transition region while being capable of, in use, faintaining the required
pressure conditions within the venti I4ator - Such aiseal further reduces

di sconfort to th%atlent and elimnates the tendency of tearing of the
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‘the pI eat e&gii egl%ér;bur ge:és t#eﬁg’gaifl ng regl on 1'to sealing engagenment with a
patient's body. Preferably, the pieated regi on conprises-a plurality

~of pleat pasidmasasppneshed paega@d yr 1&9| dofB 9&9@% £ b10sh1§RY Riseat
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use, di'spose
flrst end portlon belng contiguous w1th sal -seallng reglon at

a second end fold line.

‘shell has a first
portion which, in use, is disposed in prox:.m:.ty with the top of
a patient’s ‘chest, second and third portl'"'ns which extend
gl E and a fourth
portion which extends across the abdomen of _the' patient and the

Con.v_eniently the peripheral edge of th

substantially parallel to the patients. hei

sealing member is so ‘secured to the shell  member as to be

inwardly directed in the second and third p« "tions and to be
downwardly directed towards the chest or respectlvely abdomen in

the first and fourth portlons

Preferably respective transition - - portions extend

contiguously between the first and second,. and“: first and third
portions, the transition portions, in use, be:.ng disposed in the
armpit region of the patient.
Preferably in said’::transition' portion's,'_l.:- e sealing member
is shaped for resilient conformability w:.t ‘‘the body of a

patient.

Conveniently, said plurality of pleat port ns comprises at
least two portions. ' :




. a patient's chest, second and third portions which extend aéﬁ@éﬁﬁﬂ#’
paral | el ™MWO®883148ti ents. height and a fourth portion which Cross
t he abdonen of the patient and the sealing nenbe
shell menber as to be inwardly directed in the s
and to be downwardly directed towards %he chest. -
the first and fourth portions. Pref erab
portions ééwwvghnusﬁléemvésal%ﬁv ef rBi/ afhdPeEtsAls ePEPFLFes and
third|§3§ﬁ(§5gti$ﬁgtran3|tlon portions, in use, :being disposed in the
arnpit .region of the patient. Preferably in.said transition
portions, the sealing menber is.shaped for resili.ent conformability wth

t he ‘body of paim&aageously, theonsiesl Bntilsy, pm:c&em Uwatht \a opepiphéral
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Advant ageously, the shel I -is provided with.a periph fl ange region and
t he securing region of the seallng device has-a counterpart slot for
receiving t RATFagRORSAYigethegfdange regionjiditiaifian s ySeewring ahie

region ﬁd}clztéie&xms@cme nsebmn§oae{rsbél ahagebbe seal i ng device thereof.

S so secured to the

nd and third portions
respectively abdomen in
respective transition

An embodiment of the invention will now be described with

respect to the accompan?ing drawings in whi ?:

According to a second aspect of the present invention there
is provided a ventilatq:qsealing'device compf ing a body portion

for securing the sealin?'device to a periphefél edge of a cuirass

ventilator, a sealing reglon for sealing against a patients body

and a resilient pleated region 1ntermed1ate he body portion and

the sealing region.
Advantageously the pleated region cOmp es a plurality of

seal portions connected.serially at fold regions, a first end

portion of said pleated _region belng contiguous with said body

portion at a first end fold region, and af econd end portion,

opposite said first end port:.on being c_o_, iguous with said

sealing region at a secend end fold line:

Preferably the seafing device fq;ms a ring.

~ According to a thlrd aspect of the present invention there
is provided a cuirass ventllator shell havxvg_a peripheral edge

which is concavo-convex in cross sectlon, the edge having a hook
securing means for a sealing device in accor_

_"ce with the second
aspect of the present invention. '

Figure 1 shows a pérspective view'of'a #eqtilator shell for
application to a patient;.




~An enbodi nent of the invention will now be described wth respect 'to the

acconpanyyifesigaiyd ngs in which: - According to a secopgrisioninef the
present invention there is provided a ventil ator :séaling device conprising
a body portion for securing the sealing device to“a peripheral edge of a
cuirass ventilator, a sealing region for sealing against a patients body
and a resilient pleated region interntdiate the body portion and the

seal ing regjpn. Advant ageousl'y the pl eated:fegi on conprises a
plurality g?l%‘é’é? foSiouiFs acd?%e%}%%gs’é%?-‘&l P¥ & fHgsy regpediment f Ehgt end

. porti areafirgi depieat £ cegbsnsbetioncahbhgiousedi tB saktielady portion at a
first end. fold regi and a_secqnd, end portion, opppsite said first end
portion beiéllgé%ﬁétlgg% ihdirat %esgil _e%eeﬁ:i g?é@ﬁ? rp‘g %‘E}B‘B‘iﬁ"%ﬁ’lﬁ Fgﬁd
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Fi gure l.sémvE. a_perspectipve,_view 8f a venti| at:‘gr-;;::ﬁs;:hell for appl |%at|on to

a pat i4And shows'a 6&88#@‘3&2@51‘ evice secured ‘thereto.

PCT/ GB97/ 01®¥gure 6 shows a cross-section throug’?ﬁ-_;_-'_t_'he sh&lYuse Riglgews a

det ai l.ed,_y{ 8 i ‘ifit% | ngng .t eal .ng deyjce jn Crosszsection

when f]iet Féhgyoqalc&% Fﬁ& 9% g%r‘{é 3QS ov\% %J%‘(gja}\{b%d s\ﬁae]\ﬁlrtﬁ gegéSSnd
enbodigaguregeto a flange of the shell; _
Figure 7 shows a cross-section through'-'j:j;{e shell of Figure
1 along the line C-C’ with the sealing dev:.ce secured to the
flange; and R
Figure 8 shows a cross-section throug
along the line D-D' again with the sealing.d
flange. ' '

?"t_he shell, taken
vice secured to the

In the Figure like reference numerals refer to like parts.

Starting with Figure 1, a cuirass ven ator comprises a

shell 1 adapted to cover the chest and abdomen of a patient. The
shell has a port for attachment to an air oscillator, as is well-
known in the art, for providing suitable pre re for assisting
breathing which may be alternate positi\ie nd negative, or
positive or negative. All around the pe-riph'_eral edge of the
shell 1 there is providgd a sealing memb’e_i_' hich will now be
described with respect to Figure 2. . :

Referring to Figure 2, the shell 1 is p 1f§ied with a flange
region 10 which extends about its periphei:‘ 'gge. The sealirig

device 4 is resilient and has a body portion 41 at one end

thereof, the body being of rectangular cxe -‘s_':e_.ction. The body

41 has a slot adapted to engage the flange.a’-'; 1on 10 whereby the
' "hat, in use, the
body portion extends around the peripheral 'ed__g:_ of the ventilator

shell. The resilience of the sealing device 4c uses the opposing

walls of the slot form a securing region st



. sealing device in cross-section when f itted to a shell lqure 4 shoms

a view si woa8miIdst hat of Figure 2, in which the shell has 5‘:'5’6;%37!99 2Lonvex
section f | ange; Figure S shows a Cross- sectiion through the flange of
“Figure 4 and shows a hook fastener device securedithereto. Figure 6
shows a cross-section through the shel b of Figure “1-taken al ong the plane
A-A" and showi hg the sealing device secured to a fi ange of the shell;
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Referrin Q Fi re 2, sh rovded, with-a flange_region_ 1 Wmch
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has a bodyambr soortm; athenefﬂ'mttbéeanf pdte drodga beemis rgehemgllllgrr
c1 05- S G g1 IN% P01 43812 1 O FaPIAGI, CBIRRE LHscl 8005 egion 10

wher eby forma Securing re usé, the
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h 11 1. The seallng region 42 is a antageous Yy similar in

dJ.mens:Lon to the portions 44-47 of the _;_?_.]_._j ':t-ed region although

it would of course be possible to ma'ke he seal:.ng region

thicker, thinner, wider or narrower if so requlred

The resilience of the sealing devi.ce'.;4""$é1;uses force exerted

on the sealing region 42 will tend to _'_b “transmitted to the

securing region 41, and vice versa. In th-_ resent embodiment,
the material of the sealing device is a clo_s.e_'_"_ -cell from material
such as plastics or rubber which is moulded: n the form shown.
he sealing device.

_f_'imilar to the body

Figure 3 shows a second embodiment SO.. o:é
In this second embodiment, a body portion 5%,
portion 41 of the first embodiment, engages :_:' -:.__'_the flange region
jih forms an end of

the sealing device 50. Intermediate the bod_" port:.on 51 and the

10 of the shell. A seal:.ng region 52, once -a
sealing region 52 is a. pleat:ed region 53 prising first-third
pleat portion 54-56 which are contiguous w___ “on
connected at respective folds S8 and S9. 'I:h 2 rst pleat portion
54 is connected to the body portion 51 at a f .d 59 such that the
sealing device 50 depends from the perlph |
the shell and such that the flrst plea____. ort:.on 54 extends
generally inwardly of the shell. The third: leat portion 56 is
connected to the sealing region 52 at a second end fold 60 such

e another and are

aflange region of



-7 walls of the slot to grip the flange portion of the shell. Thé sealing
devi ce 4‘& rh)p has a sealing region 42 which in the enbogifemorefezi gure

2 forns the other end of the:sealing device 4. {nternediate the body

portion (41) and the sealing region (42) is a pleated regi on 43 which

. conprises first-fourth pleat portions_ 44-47 which-aré contiguous w th one

anot her and are connected at respecti®e folds 48-50. The first pleat

porti 44 | connected to the bod t a fold 39 so that_.in use the

seallnghﬂ%vF Fed3OHI S 9FAR ¢ %EF?% &r geneygd ke so

t hat témailrst pl eat portion 44, extends general I'y:i nwardly of the shell 1.

The fourth pleat portion. 47 is connected to the s¢aling region 42 at a

second end fold 38 such that. the sealing region 42:also extends generally

i nwardly of Tetmindictid mgurﬁé,sealad@nmmsa&mhpdadmu a@ebhelghsl.‘m | ar
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riar r oweeCtion o A Ghover. the concame pext qnemfet@fe_sngtseal iagisguewq:'@ed4

causesa&wcp:&wﬁecbméﬁe é&e&s RS E@ﬁﬁoﬂod@e\;ﬁ‘%i _-_-ﬁé‘dseé’l%g taappadtted

to the securlgg g# V|ce ver e :present odlnent t he
mat er i bIMY¥Fe  HECUE Yn@ndEQFC largg EFS&@B cell frigmmaterial such as

pl astics or rubber which is noulded in the form shown. Figure 3
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embodi agmok @w@gégssnngmsuangbn égmgmpuardw-dnepbseﬁ Beaksnil2 egi on
52, ONGEFHEANCEOLHR BBnRadelbuliacs @y Ul Pt r R Al Sogde body

portion nd the sealing region S pl eated N 53 conpri sing

first-1he rengaeatindhe eﬁ?@u@@maéh ofr §h§oﬁ9PbB§Hs

3wvme ok R¥FEYHE® and

are cogneshevaBler Bapesttueef atdachRenandrh8rebbewbbnst pleat portion 54 is
connected to the body portion 51 at a fold 59 such ‘that the sealing device

50 depends fromthe peripheral flange region of the shell and such that the
first pleatIporilbroSseasn dylsefmranad vo Rigutes. ¢t ahd €hel thadhehe hird

p| egt ﬁé’éﬂﬂé‘ Rev i 0RBECE et ed NARRAIIINGT §9LRY, Fednd BREONEnERE fol d
portions of the shell which run, in use, paraylel to the height
of the patient, the sealing device 4 is directed downwardly in

first and fourth portidhe of the shell which:'are respectively

proximate the chest and abdomen of the patient in use, and which

‘run generally across the_patlent In the 51de regions of the

shell, which in use engage the side of the rib cage and the side
of the abdomen, and which run in use verticeli: between the first
and second, first and third, fourth and seco : “fourth and third
portions, the sealing member is directed im }rdly towards the
patlent The constructlon of the sealing devi e affords a large
amount of flexibility and a smooth tran51tlo”;from one sealing

direction to another ”*f for example between the, in use,

generally-horizontal chest engaging part of the seal and the
generally-vertical side- of chest engaging part f the seal. The
ability of the seal to conform to the edge ' e shell, at the
ttle likelihood
‘selection of a

shell-edge end of the seal means that there i
of ‘the seal tearing at that end. Due to t
resilient foam material, the pleating of the
of the sealing device, the sealing device ale
between the shell and tﬁé}body of a patient

termediate part
forms a good seal
th little or no
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8 that tkwossediasg regi on 52 extends generaly outwardly of PEHEBEHYPRT 1

~ Turning to Figure 4, an advantageous enbodi nent gf::the shell has a

peri pheral flange region 110. which is concavo-convex in section. As shown.
the concave portion of the section is girected away fromthe patient so as
to tend to retain the sealing device 4 nore securer on the flange region.

Turnin r h pe
{act onor SAGEREY £ Ened Lol ELF N WENCMARY hidh PRSsBISE rRATqRsTeR chi
. concavePatien eSOPO@MeWMIL& @q‘éﬁ mverrrel%me dijscemipr on the neadh
_naterlafo@flﬁagesgaalﬂqrggﬁchubgrpﬁggbge a renovabl e but .secure attachnent
t her ebetween be seen by' reference to Figures 1, and 6-8
-that the sealing device is directed inwardiy al ong second and third
portions of Asemesitelbnedialbovein in thesembpdinéhe “hmxhhm Fdiguirte af the

D21 ek PEp°PLBnIE e} ot UIE AT MEY L0 Lingtagpidopr T

portlons are respect el y proX|

abdonenIbf wphédpthmen noesppsaablenifor rahe mlmgyregn.ons 4Phecqpabeent .
In the gj 0 €,S , yg%f u tﬁﬂﬂ'h f t rib
cage an Qgegoifoi &S d(r)ﬁ'rrér? an ‘\5\% ?Dﬁ:n I a-gg ver? gclkflsbe?gvséen

t he flréﬁvémﬁagéeﬁﬁd flrst and third, fourth and bcond fourth and third
portions, the seallng menber is directed inwardly:towards the patient. The
constructlon of fhe s aI|n evice affords_a_| arge-ano gn of flexibility
and a smoot LB rRHRR | e 19ERE U dBYAGe dSF BB ALk ABY AACTPRFIRTERS-

exanpl eThéeatomeinudks, ring) maye begacbhialedqd- bwraemmmalng; Imgbt@mghagepdrt of

ool > hefobf oA YRy I it et GBI IEIOR] BHaPRRY, BifE |
shel | - eoRye bmdm@mufh@tggad #Eaﬁbetﬁapgtﬁéké f§rm|ttle | i kel i hood of the

seal tearing at that end. Due to the selection or: resilient foam

material, the pleating of the internedi ate part.
R tphas been foun :t_at use o ﬁ hook type sealing device

allows for ready removal of the sealing de ice from the shell.

This permits easy disposal of the sealing device if so desired.
It will be understood by those skilled in the art that where -the

ventilator is used to treat infectious

ients, it may be

desirable for hygienic3reasons to use a ne :ealing device for
each patient. Provision’ of disposable seallng dev1ces is further

advantageous in that there is no need to cle n or sterilise the

sealing device when the:ventilator is movec from one patient to

another. It would alternatively be possible:
device for cleaning or sterilisation and tc

_rémove the sealing
apply a previously-
cleaned or sterilised sealing device to a ntllator shell.

The material of the sealing device 4Zmay;be of natural or

artificial rubber or plastlcs material, _d ;ny other material
which provides the de51red flexibility and resilience although
. the sealing device is shown secured to shell having an

outwardly-directed flange region, it would; ‘Course be possible

to provide a suitable securlng region for“ ecurlng the seallng

device to othexr types of shell. Because thﬁaséallng performance

is determined in the main-by the sealing device 4, the need for

flexibility in the shellﬁi;self is greatly réﬁﬁéﬁd, or eliminated



. of the sealing device, the sealing device also forns a good seal;betﬁeén
the shel lywagRgpsfag body of a patient wth little or no PCT/GBEY/OI8203145 .
. PCT/ GB97/ 01927 tendency,either to tear or. tgicause high pressure
regions on the patient's body. which would give rise to diconfort or the
need for increased. nursing supervisiaon. "As :nentioned above, in the
enbodlnent shown in Figure 1 the seéﬁ!ng regi on. 42 | ies at one extrene of
t he se devi ce ver, PoOSSj r the, seali reglon
40°1o BbLEf.ORRDEGeHari kb8 HaFeaRAT. 6F Fhsr SBEhL Prx che P oS Re”

advant agedider range.ln plbaapvehe st | figetewhat jshe i sgalilter adelviee oo
contin e n ”Q.éiﬁa e £ g et t he
end po?? gﬁgmgf %@S%hg é gfnq-yhé) BF a{e&\\;\hlgl %d&gr%€%+$n§ wglgé may be
. manuf afi bt dugi atrapsH(ngtl sh@wmbrawound the bacﬂragfbblaa pathent hat body of
the hogk Sﬁee %%dsmt%\ﬂgferéééﬁ\e@ ffgrcre%a%ar Sea é)fré%ﬁf@ﬁéénsfdev' ce

fromt hi s pernl s easy di sposal vice i1f so
desweEh-eIts 11 meterdelst 58d e tﬁﬁ§éﬁ§ﬁlﬁl @l aEhushFaRRERS- t he

vent i laiseomsow&ed metr@aielunchgl C&@v&ﬁiagﬁ&fsl ..-_J'jtofmypcbﬁyééﬁbéﬁbté for
hygi eni ¢ reasg t% gs@ g sealln devi ce gg ach patient. Provision of
di sposBBFE¥ 84y RYCQTAEEs M2 eF&PQﬁe TRAP2REA SUS;In that there is no need
to clean or sterlllse the sealing device when the ventilator is noved from
one patient to another. It would alternatively be possible to remove the
sealing device for cleaning or sterilisation and to apply a previously-

cl eaned or sterilised sealing device to a ventilator shell. The

mat erial of the sealing deV|ce 4 may. be of- natural _or




artificial rubber or plastics material, or any other material which
provi des tWwOeBMIM%d flexibility and resilience al though t hSRERYRIHevice
is shown secured to a shell .having an outwardly-directed flange region, it

woul d of "course be possibte:to provide a sui t abl e securing region for

securln ‘feyi-ce to other types of shell. Because the sealing
pertor i (RTAT AN

in the main by the sealing device 4, the need for
flexi bI|thCInL

sl |tself is greatly reduced, or elimnated
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10 which neans that the material of the shell may: be sel ected froma w der
range. chAIMsver, the fact .that the sealing device conforms to the shape
of the patient's body neans that the fitting straps (not shown) around the
back of the patient's-body'ére"hot'transnftting reaction forces against the
resilience ofAtcaighels vanwilatonr oconprpaingnt sshelly membebuhasirs ng

di sconf ofg but
01 hoom SdriplBray SUBLE ahd o70A11AEP UL Dla AOLNEIONAS SBESbREL)
having edge | thenﬁealemy ﬂemcspp‘@mrgsgme s draling inanber rdepending

por ti onsg a&g w@r SshdRdl e HdHR %aah1(4);neeeéaﬂiﬂg rﬁéxﬂgé{'hﬁav:.ng
peri pher al e of t he r.unni ng . cont 1 nuousl

1 |
around S ﬂe§?a§ge5§§lﬁ6"r %%sser%a’r’bé %%?l%n%ﬁgéegéFﬂ'FBﬁssamd%u oo rlé%ﬁ#edge
por t i onpotiet @n nhamdgsaabelcanagsealgm wh@reat( 4'2:)e fs@alier) intgmis@i DSt

secured to the shell and a resilient pleated region intermediate
the sealing reglon and securing region whereby, in use, the
resilience of the pleated region urges the seallng region into
seallng engagement w1th a patient’s body.

‘2. A cuirass ventllator in accordance w1th claim 1 wherein the
pleated region comprlses a plurality of ~portions connected
serially at fold reglons, a first end portlon of said pleated
region being contlguous w1th said body portlon at a first end
fold region, and a second end portion, opposzte said first end
portion being contlguous w1th said sealing reglon at a second end
fold 1line. - '

3. A cuirass ventllator as claimed in: clann 2 wherein the
peripheral edge of th fshell has a first portlon which, in use,

is disposed in proxl lty with the top o”“é patient’s chest,

second and third po:;;onsiwhlch extend subs
the patients height-aﬁd”a"fourth.portion whithextends across the

itially parallel to

abdomen of the patzen and the sealing member is so secured to
the shell member as. 't

third portions and to beidownwardly dlree_“ditowards the chest

be inwardly directe .in the second and

. or respectively abdome -;n the first andlf urth portions.

4. A cuirass ventllator as claimed":i' wherein

respective tran51tlen poﬁﬁlons extend cont; uously between the

first and second, 1
pqrtions, in use, 2ing.-disposed in the armplt region of the
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- a patient's body and 1) with a securing region secured to
t he edge v ofigdies shel ﬂ!@ﬁ h@ %H‘jn that a resilient EFcRGBS0IY On :
(43) |nterned|ate t he 42) and the body portion (41) is
provi ded for urging the sealing region (42) into sealing engagenent wth
the patient's body. - 2. A cuirass xﬁntilatorias5clained inclaiml
wherei.n the pleated region (43) conprf’'ses a pluratity of portions (44-47).
conne |aIIy at fold regions (48-50), a first end portion (44) being
contlgﬁous W th said body portion (41) at a first. “end fold region and a
second end portion (47) opposite said first end portlon bei ng conti guous

wih ol d seakhigasUiveheiddlol! db Sefalfiendy ‘3.1'1%1(1'!384 whedein daid ass

ventilator as clained in clalm2 whereln t e seal”1s sO secure

" shel | HEaRASt N (RPHLORSarths sRakine nenben d pghrped) Saniaeikiants and
to be ckyrvwrath i)ty o6l e &l@etﬂ%ﬁ}“@ﬂtaaﬁﬁkiéﬂf edge portions. 4. A
cuirass ventilator - as clained claim 3-wherein respective
transition portions extend contlguously betmeen_the front edge and one

si de, @nd fx antiredge vent illatoat Asrclaiivedairt iamysof chaimé Z+5 nissrein

con 1SR BluFrFiEFCal TRl S (ot ids LAECTOhER L 1S
A cwlpnmtmqn#+lator as clainmed in any one of claf 2-5 wherein said

plurality of said pleat portions (44-47) conprlses at |east two
pIeat_Portlon

culrass ventilator as claimed in cl: m 6 wherein said
plurality of pleat portions comprises fourqpleat portions.

B. A cuirass ventilator as claimed in - preceding claim
wherein the shell is provided with a per1phera1 flange region and
the securing region of the sealing device compr1ses the walls of

a counter part slot for receiving thereln_thﬁ_flange region.

S. A cuirass ventilator as claimed in any preceding claim
wherein the flange region includes a securing lip for retaining
the sealing device thereof.

10. A ventilator sealing device comprising' . body portion for
securing the sealing device to a perlpheral edge of a cuirass
ventilator, a sealing region for sealing agal_st a patients body
and a resilient pleated region lntermedlate the ‘body portion and

the sealing region.

11. A ventilator sealing device as claimed in claim 10 wherein

the pleated region comprises a plurality 6f3portlons connected
serially at fold regions, a first end pog*"n .of said pleated

region being contiguous with said body pdinlon at a first end

fold region, and a second end portion, opp051te said first end
portion being contiguous w1th said sealing reglon at a second end
fold line. :

12. A ventilator sealing device as claimed n claim 10 or 11
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ventilator as clained in- ctany ptecedi*ng cl ai m wherein the shel | menber (D)
is provided with a peripheral flange region (110) and the securing region
of the shell conprises the walls of a gounterpartaslot for receiving

therein the flange region (110). 9. A cuirass ventilator as clainmed in
any preaedidith ollad NBeMIeT Ry NadPicd | BoeRs r&HaRy | ncl'udes a securing lip for
retaining the seal thereon. 10. A cuirass ventilator as clained in any

precedi ng clai mwherein there is provided releasable f ast eni ng- means
(111,157, f & ceixassigventil seat sheddi Hashagla pei‘iphe&a(lwercms wigidh | at or

as-cl ai,ned i erei I n::h S, @ hoqQk securing neans
(112) fhot §8888L'§a?°£9€¥2 i cfﬁ%ﬁasss c\?elh%feq'l a% 3 f&a A08ui ?as% el |
_haV|ngsadnumngem@ﬁnsafoeaa e@gdzmgjdqxxnarmpsadeoedgncgowtthnspﬁtﬁfseal
havi ng {Hriion wth a slot therein for rel ably fastening to said
edge por |ons ereby, when nounted on said shel [';renber, said seal runs
continuously around the front, rear and side edge portions, the seal having
a sealing region and a resilient pl eated regi-on i ernmedi ate the body
portion and the sealing region for urging the sealing region into

seal i ng engagenent with a patient's body
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