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assi st ed ventl m "h gs of a pati i ent ,&hep conhi ned, wi.th @ 2
air oscillator. d| cal practice it i ent | y @cessary&to
assi st t he patient ~1Mbst freque{r’l‘t ’y'u his is done
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through the intubation into the patient's |ungs. I ntubation is

associ ated wi th a nunber cgks®! eRcE8SURRE FoOrR VERSILARDREI Sadvant ages.

The alternative to intubatron 1S to use sone 1orm of ext er nal

ventil at or. apparatus. External ventilator apparatus 15 of the so-called
"Cuirass Ventilator" type has a | ong hi story. Until recently, such

devi ces have be of limted useful nes I n_our. British Patent
Speci fication h32§§8§3§5i fos ia&@?c?:?b‘étbe%'ﬁ&} ]ecf‘%ﬁ%%%gg P8P use
I n prodiuci non arodicichg assdstted aterntlldticin hef ethpe dnenlgs uofeaspatient

practice. I ve f e are a nunber of aspects in
whi ch stil %%i“&%&ﬁ%ﬂ %slﬂ'd oi_sg ]‘IlétE%& First, we have found
that there is sdrremteddmﬂcyraoticaeit is tﬁqﬁ@m@m&@ﬂﬂ@ﬁn@ﬁ agaébbsure
or shell to su n dehg st ogyre b
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he
ef fectiven “}Raqjﬁ’é‘ Rt | ?g??ﬁ 20 “P‘H’Beﬁu ro%scﬁ 1% tgng
degr ee. practi@ccﬁcﬂgdvantagﬁs.t he princi pal advantages of the chest

encl osure descrl.ﬁf\%e L é ¢at 1Ak edlg otgbg% 8 Some folfi€oFreed

with which it ca o a patient. st encl osure

descri bed rextenrk V@Flté-l-'l@é?@@ éﬁpﬁrﬁﬁéﬁr SEEX'@R@M vieg tilation spprgatedges
which ygre é# ki %aeaﬁear otifirass veriiS 1AId®NkybB RYSTA AN Gistory.
rel ati Onsm@n‘?f](.j rfeacsétn%:r:]ﬁrd, s¥xch devices have been of limited usefulness.
In our British Patent Specification No. 2226959A, we have
. described chest enclosures for use in producing assisted
ventilation which have proved successful in practice.

20 However, we have found that there are a number of aspects in

which still further improvement is possible.

First, we have found that there is some tendency for the
top surface of the chest enclosure or shell to move downwardly
when suction is applied to the enclosure by the oscillator so

25 as to produce a substantial sub-ambient pressure within the
enclosure formed by the shell. The top surface of the shell
is drawn downwardly against the patient's chest creating
pressure on the chest partially blocking its expansion and

- this reduces the effectiveness of the ventilating action of

"30.- -‘the air oscillator to a degree.

Secondly, one of the principal advantages of the chest
enclosure described in the application referred to above is
the speed with which it can be applied to a patient. The
chest enclosure described had bands of closed-cell foam
35 extending from i{:s side edges which were to be wrapped around

the patient in’ overlapping relationship and fastened by



-2- straps. W have found that it is possible to devise an edge

seal "for the shell which enables the shell to be applied over a patient
- and to forma seal sufficient for use whilst .the patient is |ying _
supine and still, even without the use of 5 fastening straps, at |east as
a tenporary neasure. ~ Furtheramre, we have devised a formof seal
f'or the shell - still better adapted to resist the escape of

super - anbi ent pressure fromthe shell during use. According to
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support reSBIPE" £PbmMBHBCsRel @Bt @sd St rain bowi ng of the side
portions oF the shell I n response to sub-anbient pressure wi thin the

shel | . AceREdingd tohe® of 178 e 28BBFS 0TetiR r Bregentndyaiion t h
25 the shehbranvudeprovegéal avidiedtheefdldstinse foRMifde in producilie base

menber may _take the formof .a _plate, whiich is sufficiently thin that a
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are at | casvez pdie stdesppfre patient's body.simeans ofiPtsusead Igkcthrenber,
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enclosure further comprising a support structure comprising
a base member to be located beneath a recumbent patient's .
back, one or more support members rising from said base

20 member, and means for engaging said shell with said support
member or members, whereby to restrain bowing of the side
portions of the shell in response to sub~-ambient pressure
within the shell.

The said one or more support members for engagement with

25 - the shell may be integral with the said base member.

The base member may take the form of a plate which is
sufficiently thin that a patient can lie over it without
discomfort with portions of the patient overhanéing the plate.
Suitably the plate is betwéen 3 and 10 mm thickness, e.g.

30 about 5 mm in thickness. It is suitably formed from a rigid
plastics material such as perspex.

Preferably, there are at least a pair of support members
rising from such a base member, one of said pair being
disposed on each side of the patient in use so that the

35 patient lies between the support members and the shell is
engaged by both support members of the pair. Preferably, the



-3- T shel |l is engaged by the support nenbers at a | ocation toward

theg toprof the shell, e.g. at about the top of a or each side portion

: of the shell. : - Preferably, the height of the top of the shell when
the 5 shell is engaged with the support nenbers is user selectable.

The support nenbers may each take the=3erm of a support colum having a
series of locations along its length at which engagenent neans on said
shell can be engaged with the col umm. ' Preferably, one support
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on t he shel ) pr ot ruda toward e 'support nenber to | ocate
t herewi t h. Foftingt aficdhea heatienbrt nEr®eSURRPTEe MEMRATNAAB0 theghdbehe
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Preferably, the space between the or each pair of support
members is upwardly open so that a patient fitted with a chest
enclosure shell can be lowered between the two columns of the .

20 pair and the shell can then be engaged with the support
members,

The support members may take the form of a columns which
are sufficiently flexible to be deflected apart and to spring
inwards to grip a shell located between them. They may be

25 provided with a series of tooth formations engagable by a dog
or tongue provided on the adjacent portion of the shell.
Alternatively, engagement means may be provided on tbe shell
which is protrudable toward the support member to locate
therewith. For instance, the support member may be a column

30 and the shell may be provided with a collar which is sliding
fit over the column and is provided with an inwardly directed
latch member or with an inwardly directed screw to locate
against the column. _

Instead of a plate the base member may be an evacuatable

35 envelope having an opening for the evacuation of air therefrom
and containing a multitude of small particles, such that the



-4 envelope is normally flexible and able to be conformed to a
'patlent s body but upon evacuation of the air therefrom becones stiff.
: Preferably, when such a base nenber is used the side 5 -portions can be
turned upwards so that they overl ap agai nst side portions of the shell.
The upturned portions can be’ attackred to the shell so that on
evacuati on of. the envel ope - to make it stiff the upturned portions
beconme upwardly di rected support nmeans which serve to restrai n novenent
of the 10 eabelbpai fis norhadhy £hewivldyand esisle ete B gen Foimed tde a

shel | . m_accordapnce with a_seco asp th nvgntion there
IS provi deaagigﬂtsF 3?1%4%3&?2 flquhs?vaﬁ"ﬁgéaﬂcﬁ% %2.‘5 ?é} &e’if’eﬂ'ﬁ?“f ation
of the | unbecofies paﬁfént conprising a chest 15 covering shell of
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20 portions an rear ed%%‘ ﬁg rtion, and neans for seal 4 ng said edge

portions agit ﬁ?f‘ea 52t B8t Fo that anevaguatdan o & FRYBIRPE a

seal i ng fh:@p méke reSi IstafiE théemﬂa&uzmeal portionlsrrpbé&embl eupRd i1y
runni ng co |nu 5% arou d said

de .and rear ed rtlons
JurSERs buBbReP nedle vl sorve s ar L HRIREERS 884
nat ur &0 foahedablﬂrde Sportibdys cauvked fHyappregsioee oEh@nges withirc m:he],
width and fg@qy3 to 10 nm e.g. about 5 nmin thickness. It is
preferably so arranged that in use it extends fromthe edge of the
shell or from almaﬁﬁérdééﬁﬁl‘ﬁgtb}@ speppdraspeck afl the dayensiophehere| |

to contact {igh@rRAHigA ‘a5 chest Redicuidd FoxQlsed i r@@da&&uﬁ@aéssiﬁéd ee
edge is di rect gﬂ’é&‘_oq’ﬁ\éﬁyF%r@ qtr@essl n erﬁlbolrﬁ?gf t he enclrgfg gssuch
an ar Ve L afbiRARL S5V e SSOPR RPn & neR
encl o e, coverimgl shelpr esfurspiribngls materricd t Kerseflhitndngs oféap avre
closely a0@iiilendie BRELEN a1 PUNL1ONRELYS Wt db portidd koLt ELndERY -
over the sides of a patient's body, an air passageway into
said enclosure for connection in use to an air oscillator,
said shell having a front edge portion, opposed side edge
20 portions and a rear edge portion, and means for sealing said
edge portions against a patient's body, said sealing means
including a sealing flap of resilient, flexible, air
impermeable material running continuously around said front,
side and rear edge portions. '
25 Said flap may for instance be of closed cell synthetic
or natural foam rubber. Suitably, such a flap may be of 2 to
S cm in width and from 3 to 10 nm, e.g. about 5 mm in
thickness. It is preferably so arranged that in use it
extends from the edge of the shell or from a further sealing
30 member attached to edge of the shell, to contact the patient's
body and in such a direction that its free edge is directed
away from <the interior of the enclosure. By such an
arrangement, when there is sub-ambient pressure within the
enclosure, external air pressure tends to force the sealing

35 flap more closely against the patient's body to provide a
still better seal.



-5 T s -Those portions of. the flap extending along the side edge

poctlons of the shell preferably engage against the patient's back.

. By the adoption of such a sealing flap, it is possible 5 to arrange that a
springy enclosure shell can be fitted over - a patient's chest by pulling
the sides of the shell somewhat = apB*t and may be allowed to relax to
grip the patient such that the flap forns an adequate seal to allow
i medi at e use of the enclosure for ventilation even without the fitting

of 10 straps ampdee pbetohsedE. thﬁfl%ii“’e‘i&enﬂﬂ.n@ﬁilbﬁgdeﬁer§:ddé Gedge fit

t | at ¥ t th tient f the
ot ont |5 P05 EAROUEATRT Tie Lo Bt PLY engpgh RBHOSE NS IRTLon . |
may be necksskry to use straps around the patient if the patient's body

Is not of a nor I ct t

provi des a ches@ t}‘ encﬁg%?é c?r s&‘s‘,’é‘ |é1n %r%g’r{gin i {3@\/%&%/&{}5{_' on of
t he 5 | ukgs agtranggatthamt acepplingYngnqlgause ebabllcn@nsml fivted ovepringy
material fqf detlilen?dO%kBbst B tbamiﬁgcbﬁétsxaégdogotné@kélfayémwﬁéée

portions for “extendi ng over e sides of pat 1 ent body, an air
passageway 39%F Bnd ‘@%I‘E%u?el?ﬁ?d to r@éﬁﬁe@f’l &F j1F’h the Q%tjaﬁf“al guch

OSCIt! | at or ,thed d:@eﬁldaﬁ'laﬂdm an tadeci\{a&tﬁd SSlIe ROrd1nsw mmﬁﬂtéldéeeedge
ortions an rear or na neans sealln e

Port1 ons agd Slire sre’ Yepsdyar2an SEen v EhaRE L netEhEng OF

i nwar diy straps entc&dad s ipatiemnberof adourss, |ientay bélm:bted tai.r

| per meabl & ﬁf%ﬁgéﬁd rEQ‘EJe é%:Ve{-%Pé’:{A %ea'éqe‘if > dt EO'Bat ent 8£- and

si de edge po Fid SG di rected as to overlie t ac€ o
patient's UdwBtaneastE r\:heucna‘eiamty i—ﬁat’tQSObesup&Bdam ehs pm@}@ mfthu n

sai d encl OS4fch RS m%%bﬂenﬁ:. el ) 3% RRYPEE :{El;‘é‘sé‘éﬁﬁeﬂo\’ u§&%€§&p§a' d

patient's bod seali ng. mefiber nay take the_form of
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seal i s nendiedpedt t ached to the edge of the shell. Preferably, 35 the flap

runs conti nuousl over e.whole of the front and side ed
portions of the tyfﬁls AR oﬁg‘ ﬁm’én{:m‘n provides °'a “chedt

enclosure for use in producing assisted ventilation of the

lungs of a patient comprising a chest covering shell of

springy material for £fitting over a,K patient's chest, said

20 shell having side portions for extending over the sides of the

patient’'s body, an air passageway into said enclosure for

connection in use to an air oscillator, said shell having a

front edge portion, opposed side edge portions and a rear edge

portion, and means for sealing said edge portions against a

25 patient's body, said sealing means including an inwardly

directed sealing member of resilient, £flexible, air

impermeable material running over part or all of said front,

rear and side edge portions and so directed as ‘to overlie the

surface of a patient's body in use in such a way that

30 super-ambient pressure within said enclosure presses said
sealing member more closely against said patient's body.

Such a sealing member may take the form of a sealing flap

extending inwardly from the edge of the shell or from a

sealing member attached to the edge of the shell. Preferably,

35 the flap runs continuously over the whole of the front, rear

and side edge portions of the shell. Its dimensions and



-6- - eonposition may be simlar to those of the sealing flap

described in connection with the second aspect of the invention.
However, where the sealing nenber-is a flap, it is angled inwardly so
that its free edge is directed toward 5 the interior of the shell to
overlie the patient's body within -B+e shell. In traditional cuirass
ventilators, there has been no necessity for sealing the shell against
super - anbi ent pressure within the shell.  Such ventilators have been
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ait
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of the shelduyrribi@nt PregEurdl arrangement connect ed in an adequately
air-tight manner_ to the bagckin rreans ver,, the backi r}clg nea may
ere gﬁe
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connect ed to
covering shell for fitting over a patient's chest, said shell

having an air passageway to said enclosure for connection in

use to an air oscillator, and backing means for location
20 behind the patient in use, the said backing means comprising

an evacuatable envelope having an opening for the evacuation

of air therefrom and containing a multitude of small

particles, such that the envelope is normally flexible and

able to be conformed to a patient's body but upon evacuation
25 of air therefrom becomes stiff.

The backing means may function in conjunction with the
cuirass shell to create a box-like enclosure enclosing the
chest and associated back region of a patient in a
substantially air-tight manner. Side regions of the shell are

30 in such an arrangement connected in an adequately air-tight
manner to the backing means. However, the backing means may
instead act as the base member as described in connection with
the first aspect of the inireption.

The backing means may include more than one such

35 envelope. The envelopes may be provided separately or
connected together.




=7- . In use the weight of the patient causes the distortion

of ;t e backing means into a shape which exactly fits the ~ patient.
Renoving the air fromthe backing causes the snall particles to becone
| ocked to one anot her thereby causing the 5 backing neans to harden and
becone stiff. The degree of evaepati on of the envel ope can be
controlled in order to adj ust the firmess of the backing neans.

The source of the vacuum for evacuating the envel ope may be a vacuum

pump O 2 SYTingg. ulld the weldhoRANIR ighditee RIRRL RiET IFDINcidie! Udes

a val ve and t ree towhich the backln nmeans can be nmade nore
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seal i ng stmﬂﬁssgu¢hea§immhesan@ff@halbahkéng meangnd| oop fabric strips,

e.g. Velcro. Thepge %Bh&gesbf'eﬁ riéhnﬁﬁn fdinelv‘&?:ﬁhtt'i gn%hby HG&@o?é% y! de

of the cuirass shel I Nng neans. e an e sealing strips
may be proWR&lEd VaCUUm, SUfPe RT Re SYELAGSs sheII and the straps.

Qltﬁ_r nagively, rThe o@d&ﬂﬁ.@d TRy the Rhowldpd phﬁsefabmyalhgmadsta 'gél]?v? ]
acki ng nean nd run_ov on the front and.rear_ends of the
30 cui ras?@ne‘f’?e. cfegree to @*gﬁs%hﬁygﬁgkﬁ'geﬂmﬁgst i?@rhﬁ?a % L hePTand
ext end underesistaniorto wommfessiorbady e neamtsrolled by opé&hatingethe
portions of he backing nmeans nay be turned upwar ds or be capabl e of

bei ng turned upwards so that they can 35 overlap with side portions of the
cuirass shell. Thecfvalss yay be asfwe-WeruVREHUR ¥@l¥e-ti ons of the backi ng

neans pyerlap Weynp said multitude of small particles may be sand or they
may be small particles or beads made of plastics, glass or
metal . '

Combinations of different kinds of small particles may
be used.

20 As mentioned above, the backing means and the shell may
be linked together by fastening means.

Preferably the fastening means are male and female
refastenable sealing strips such as male and female hook
andloop fabric strips, e.g. Velcro. The sealing strips may

25 run longitudinally down each side of the cuirass shell and
backing means. Male and female sealing strips may be provided
between the cuirass shell and the straps. Alternatively,
straps may be provided which are attached to the backing means
and run over portions of the front and rear ends of the

30 cuirass shell.

Straps may be fixed to the cuirass shell and extend under
portions of the backing means.

The side portions of the backing means may be turned
upwards or be capable of being turned upwaids so that they can

35 overlap with side portions of the cuirass shell. Preferably,
such upturned side portions of the backing means overlap with



portions of the outside of the cuirass shell. The backi ng neans

may .be -attached to the cuirass shell usi ng fasteni ng neans such as
~clips, clanps or straps and buckl es. Any one of the neans of
attachnent described in 5 connection with the first aspect of the invention
can al so be used to attach the ba@d ng nmeans to the shell. The
backi ng means may further include an upper |ayer of soft material. This
soft layer is intended to make cont act with the patient's back in use.

The soft ngptishs| 8¥CtnbSohes1dd ofhéhé%fééé’rhﬁé@lw”f ort of the

pati ent and may _be attached enve Fge gluing, or if a plastlcs
or rubber nﬁ?%rpﬁFkiBQ %@Pﬂ?nﬂaYAPPePﬁ&a edy’ W@eséﬂ g% rshelimy

]E)e |n1a egrahb&n@OEEed:emhh M&r@vﬁiﬂpeaﬁ clips, c'ﬁfﬁnpﬁ)fbrﬂﬁftﬁh (o aﬁ‘}ﬂ’ be a
oaned nat ance etwe e _\a { ope I n
vee'ts T BiFRles o Ao e o8 Fhe"amehs 'SF"atBSehRent  Bastisel de ho |

means Bs sabsnaotiahlvyithctmmﬂm aspecitnofhthe imention sean dsl swe e aI |y

in size to E?ﬁ 9@ drrach Hﬂgeﬁébﬂfn fm{_&? CHér?ﬁé %ﬁb&ii 20
Preferably, e means IS om a flexi pl astics
mat eri al or rubBhe, backing megng mﬁw@@@a@mmmohyea of ze

sultable fgbee mardsgadl! NTh1GOLEERPIAGeI0ll TrARaRld 25 gfs! dontadk

sizes - sui tabl e for neonatal, pae use.
Pref er abl y¥wdfhchhe ﬁtm‘éts &ackoinrase o TP @ofy materdal 13Y?ﬁv%ﬁtf% are

provi ded mhehiﬁsmdﬁbh%ﬁ@aémmfoﬁ&net petient aﬁdrméf é dbeadhud

t dent d ab hest
ot ou o B8 Ehe SPRRIB Bl SyiRD Cor 42 D iRRiR rFyeR
runni ng armamdrtbé wbgluedﬂihbe 3Altemartdivelygr thed sxifite meiteer sk tmagns  of
t he shell,bgngnggbggllg fogh%gchgghsgﬁg %Hgé bga free edge faces out from

t he encl os eing directed so that its free
edge facesTha sef&r #aterdalnmayi be af fopmednmaterial-both overlying

the palg ent’'s bedy andtafaei bBethden xrdald s oy thel entBaBpe 2h. u¥beider
the pressure i n5|§iH e enc¢l osure_i s above or bel ow anbi ent, an
|

i nproved s@XPEpTa TOR dndOt hePeCPE-a stil
Preferably the backing means is substantially rectangular

. in shape and corresponds generally in size to the open
underside of the cuirass shell.

20 Preferably, the backing means is made from a flexible
plastics material or rubber.

The backing means may be provided in a size suitable for
use with a correspondingly sized cuirass shell, e.g. sizes
suitable for neonatal, paediatric or adult use.

25 Preferably of course, chest enclosures according to the
invention are provided which embody the features of any two
or more of the four aspects identified above within a single
chest enclosure. In particular, it is preferied that there
be a pair of sealing flaps-running around the whole of the

30 front, rear and side edge portions of the shell, one being
directed such that its free edge faces out from the enclosure
in use and the other being directed so that its free edge
faces in towards the interior of the enclosure, both overlying
the patient's body and sealing there against. By this means,

35 whether the pressure inside the enclosure is above or below
ambient, an improved seal is achieved and there is a still




-9- further reduced need for the enpl oynent of sealing straps.

Thi s can enabl e a chest enclosure according to the nost .preferred -
enbodi nents of the invention to be applied to a: patient's body and be
in operation at |east as fast as the 5 nost skilled operator can carry out
an intubation. Preferably, t<49% edge seal of a shell in an '
encl osure according to the second or the third aspect of the invention
conprises a sealing bead of closed cell foam protruding [ nvvardl y from
the inner f@pendf +BAueB8! heleldsHor the r&ipblo;;naerw of §aamng pis.2 cm
Fromthe i rnal face L t he seallng ead t here refS:r 5% protrudes
the seali '@‘ aﬁa&:c%‘l‘?# 9 o chestpnclosige, FRETGNG h&O bt 9T tand/ or

t he seal i npreftabeed emboddmentd f tthe tinventdmectoobd hepplimdt tona Wiere

15 angt PEEERRY' & flonky e R e b il o YRdE 877 shp, Rt

Pr ef er @bl ymosheskhiledi me:aa’eqr beaneearIhecuhuan snsmba'@icora{ the front
and rear of thepw@&aew | ghgelecfe IdaBI £ 8d%he1l upoah' %J%fs&;%e
shell. At the front and at the rear it iIs I nstance in e region

of 30[ er r ] 2¢8CTBLRE [ FO akhle JFeeprd K dde ttl"rlsrdz@sPe&teP@r dhey inyerddanegi on
of 70[err]cbmpPE€srla sealing bed® ahelémgh@ae:amspﬁ@émofpﬂdt&udl tion

!Sﬁcﬁref eragl % ?%ﬁe o&;t%ﬁwﬁféog a Stgl %L Bgﬁjf'k Qﬂ@v}st | cs:l q;at eri al
t hi ckm@ss, 4l amgee ¢ hi atbanets s mi.n Flnom thegin’bermagl nface 2f thepmeglding e f or
I h t
the requ ?ééﬁghsﬁé B PRy B UARY Shb sonttnd eI SRl Ed 110
be bent tother aeaonﬂshapeqt of theainegntion and/qmittthe rﬂeaslkieig member

Any Of t herbizliskeashyOntl Ofhifi dbpReRC6les chb m@ex%gion' WS Wb EeShd bed

above may be "used _.i n” conbi nati on neans of _the fourth
aspect of PREViAeEnt tBRAY preferablymtq:meﬁﬁq%ﬂ:% I"feﬁf‘eiﬂ%rtt% & A%i ned

and i hibust aa 2¢ to orRy drittHed iy LeSE+romt aBBuef 30°Pref emcﬂﬁt eggrodi nent
\IIZV: ;Bre 1 i rﬁl'%gﬁiﬁ'g#’gfagggﬁs gﬁ%wﬁ%?d‘ﬁglﬁn 3 Wpl AT rﬁ!’?‘ﬁ)]e]r%rf%i? use
i n accor dathe Wirohtt badf restr aspabe ehetllle and 1arger at the side edge
portions of the shell. At the front and at the rear it is for
instance in the region of 30° to 50° and at the sides it is
20 preferably in the region of 70° to 90°.

The shell in each aspect of the invention is preferably
constructed from a stiff but resilient plastics material such
as perspex or polycarbonate, e.g. of about 0.5 to 4 mm
thickness, 1larger +thicknesses in this range being more

25 appropriate for larger shells. Preferably it is transparent.
It may be moulded into the required shape but a plane sheet
of suitable material can simply be bent to form a U-shaped
channel to constitute the shell. '

Any of the first, second or third aspects of the

30 invention described above may be used in combination with the
backing means of the fourth aspect of the invention.

The invention will be further explained and illustrated
by the following description of a preferred embodiment with
reference to the accompanying drawings in which:-

35 Figure 1 is a plan view of a base member with support
members for use in accordance with the first aspect of the




-10-" *invention;  Figure 2 is a front elevation of the base

memnber - |IIustrated in Figure 1; Figure 3 is a front el evation
of the shell of a chest 5 enclosure according to the first, second and
third aspects of the invention with its sealing nenber omitted for
clarity; Figure 4 is a verti&8t cross-section through one of the
nounti ng brackets of the shell of Figure 3; Figure 5 is a plan
view of the nmounting bracket of Figure 10 4; Figure 6 is a side
el evati on bivelreiohest enclosure of Figure 3 including t he sealing
menber ; re, 7 plan. vi.ew of .t of F| ure 6;
Figure 8 is a sec&l‘g% 2\ tjﬁz gp%ﬁél e\}ﬁviat&orh 8& ea}é %S re 9
is a sectibhlestratedi in Fieuneoi Fi gure 7; F|gure 10 is a section

t he sheII and b nmeans o accor
fourth aspgeglosureoeceqa@d We‘iﬂ ithe figyst, secopdcard Hhiyd pspects af 10

t hose portitrasifbehfon witﬁns;’cesgéslmcmeﬂerb&hwaea hgop!| @&rPEy i he
section have be homn In ¥ngre 1,

a chest enclosu?g ero?dg%g tYpfFéFai cr?%%sﬁeeﬁﬁﬁﬁntnﬁ°q
i ncl udes ambantingnbracketshef2thefsheldfof Phgerel 3y e 10 mhlch |s

TP oen L | oot SRULEE 5 ks a p18R2PFeR T IR RELMRLALYLERSLLEISE Miaddls 1eY

along its | engt fansverse row o
12 10 arfanged in two groups of four, each group |ying adjacent to

and extending ipjfhea engsl an@ieﬁgel%a%i%npﬁ ecnla_ocn%&a'énci%sx&fe port

nmenbers in_the form of colums 14 are screwe respective ones of
the hol es E§9B§3n§aﬁ§cépd%ﬁgeﬁﬂéds§§b8§91Bemberv(F|gure 2). Each colum is

circular in crossg&eetVOﬂsaékd under AR vieWw aff theélsheYEloP Bigurord; on 18
carrying the st

R LLendag"® 71 Hiotee B ots ¥ RS YR8 ISP PRt LN ER, SF Flai gy PO

sl opi a§ face 24Fagdra Sowswar depgtiani og &heulinef 2XeIR6ofyFigure 7;
Figure 10 is a section on the line X-X of Figure 7; and
Figure 11 is a rear elevation of the shell and back
support means of an embodiment according to the fourth aspect
of the invention.

20 In each of Figures 8 to 10, those portions of the
enclosure which lie behind the plane of the section have been
omitted for clarity.

As shown in Figure 1, a chest enclosure according to the
first aspect of the invention includes a base member in the

25 form of a base plate 10 which is generally rectangular in
shape and approximately one third of the way along its length
has a transverse row of eight threaded through holes 12
arranged in two groups of four, each group lying adjacent to
and extending in from one long edge of the plate 10. A pair

30 of support members in the form of columns 14 are screwed into
respective ones of the holes 12 by means of threaded studs 16
(Figure 2). Each column is circular in cross-section and
comprises a first lower plain portion 18 carrying the stud 16
and an upper toothed portien 20 comprising about fifteen

35 frustoconical regions 22 each having an upwardly facing
sloping face 24 and a downwardly facing annular face 26 lying

the | X- ! 1 f
on e line XF?éuEéggr 9g’ F? Fdnt ele Elmﬁh‘g%odl rren éliea ' ng%%f?ésl e



parald el ,to the base plate 10. - .The colums are preferably made of

a tough fairly stiff - but resilient plastics material. The
shell 40 shown in Figure 3 nay be generally 5 conventional except for the
provi sion of a pair of outwardly faci ng nmounting brackets 28 positioned
one on each side of the shel | tow&kd the top of the shell

Al ternatively, the shell can be provided with suitable sealing nenbers
such that it is in accordance with the second and third aspects of the

10 inventpanallel to thésbasewplaveFlQure 4 and Figure 5, each nounting

br acket def Lpes [ I ' ' a
wedge- shaped dogﬂgzcé}%%i %’34" o%lfrg%érzggn?jfﬁ g"%)éaés te@,g?éi t% ?nan%q}p aé/il’%?\%
provi di ng huloresdhiehtuppastics matexidadr surface 34 and 15 a downwardly

[oci 10 5L o% 9, S8 gL Lo, B Ovibies, 3, ueyelo diterng?

t he shape of channe changes to being ar rather than

U shap8d. conventiopal puaRer 60T Ske RTOVLSIOR| 5 A LIS 9T LuEYWardky

f]?l ltﬁwsi V\‘Ebbiﬁgpﬂéiiﬁﬂ_inélﬁfﬁké”t% bfst bes%bsbigear@hé )ﬁr’ﬂﬁ]a@h aneaobett;‘he oge

o e two colymms i s, unscre ro se e an ase
Dl ate’is pabRyd GHEFAcEPA EhR pat Fan shelf. JRfrernatirdlte thd heit,

i es by theapabeeptoeidedevitiinesuitablie iseialdmigumembérisssubbnthatiitetist o

t he base plate e [ of 4 h atj §R§§i o] he
col ums 14i|%s ggoi.s%%é% ed’ig%{c]h%?%a?%(‘h ni/é p?ggs {élg:g%%st e m)uﬁ i n%hé
brackés invep®ignd t he dog of each nounting bracket |ocates under one of

the annul ar, facqg Fﬁg t%ﬁﬁiéﬁé%%&% ignseﬁéh%ﬁﬁﬁﬂn?lbraéﬁéﬂm-

When vacuumis appl| e alr passageways of t sheTl, externa

air pressudefines @eyertdcoaldy extanding Yshaped ichanngin3Q havingea
?ﬁ-t i en_t'I Is @J&g@b -\dnh@egogégﬁmrdxﬁuwiﬁ@ out ffuhfﬂh Hases bgt?tﬁéh&ﬂi&uﬁk ?nl I2.8

is w e preyve e ngagenent .o e .mount i r e
with the cARGhREOT3aing & noftzopraf MR BRmcatrotnds” furtied 34/5p8, 7
the sid| a dowHandﬂjrﬁ;dﬂnglainnﬂng;ﬂnu#ﬁnguiaﬂmﬁaaeﬂ&het-Békewbbhaeen
the 35 colius b WRE hob82PaLAE Undr |04 RhadRel180P8AERGE! £0'Being
The columms of the base pfate are easily renoved If It

rectangular rather than U-shaped.

<

The manner of use of the enclosure described is as

follows. With a patient fitted with the shell and lying on

20 a bed, one of the two columns 14 is unscrewed from the base
plate 10 and the base plate is pushed underneath the patient

so that the other column 14 lies by the patient's side. The
first column 14 is then refitted to the base plate on the
other side of the patient. The spacing of the columns 14 is

25 selected such that they press against the mounting brackets
28 and the dog of each mounting bracket locates under one of

the annular faces 26 of the frustoconical regions 22 on each
column. When vacuum is applied to the air paséageways of the
shell, external air pressure will tend to push the top of the

30 shell down on to the patient's chest with consequent bowing
out of the side of the shell. This will be prevented by the
engagement of the mounting brackets 28 with the columns 14.

An alternative manner of use is to first fit the shell
10 pushing the mounting brackets down ratchet-wise between the

35 columns 14 until the patient is lying on the base plate 10.
The columns of the base plate are easily removed if it



-12- + IS necessary to nove the patient. Alternatively, the nounting
brackets can be rel eased sinply by pulling apart the tops of t he

col ums 14. | f desired, the nmounting brackets and the formations :
on 5 the colums 14 may be made such that it is necessary to press - the
mounti ng brackets down slightly beford2they can be rel eased fromthe
colums 14. For instance, an upstanding |ug may be fornmed on the upper
surface 34 of the dog 32 and a downwardly facing co-operating |ug may

be forned 98 wecdsddry ammbee fheepa’&ﬂeﬁt t hnltéi-ua’oiﬂzély, the mountiimghel |
il lustrate ure

to the secgﬁia‘,gkgk r g2 nlae %g?%é’e”ét'%@% tl%ycﬁ Jt estﬂ)pe?ﬁctf q%’urgﬁjaccozgl s

of springythbeacolumns l4waterial having a front edge 42 a side edge 44 and
rear edge 15 4G¢ hLg E?gg“éﬁé floBitin szaéékegé’ésﬁﬂf‘"‘ﬁi’é A1t on

to a suitable alr 0ScCl for, oné pass provi on each
si de o th&bei golumasok4 mray hemade suc thatw-t $el'll%¢mﬁ§2) prRegrt s

of FigurestBe nGuALER§ ibrackets? BBUWRK SEAINED, DeAERG OfthekrOS@anqié
resilient foim whi.ch 2 extends ar Hnd t he |nternal face of the shell
around t heTeleasgdfrom & cEBrd""F‘? edJ&F 1RSEARGRri ARNRSEIRGNT Fiig

sealing maybe®d fdtnetl adn geher apbgrr etkrEagel 34 cumsshéedbgoezhaﬁmga a

ded d f
{unded noRRRULLk} Sheing, prsgrelSsingr a0l Uh, AEuRREIR RERERL,
used f0r annutlhe' fecki 3§ bEatheOcolumndi4fromthe seali ng bead 50 FI ap

54 1's of 5 mm t ek AN Sty kahia 24 Fikdee 3627 condidiEAld Ya such

a flap is sui tably 3to roml to4cm

in width Kches& m@mseer%oacwmmtﬁ@sémearmorm n§bisge aéﬁs‘prﬁﬂiﬁ'"éke f or

| ar?er Sh](?'a:'si)ects of itHe Bivarwhsh Dy SAe1edag hacos Cbﬁm aé'@ﬂé:s
portion o

adhesi ve, g’lattﬁ&'dﬁﬁ S‘Pvggg(r)f?e angggsggbé nﬁg%as X t%ﬁ&n apd reart%%g%ead
50. Ths fl &g .S4texompidisgenar phliy of aﬂraﬂgésagewyeﬁerﬁope@cbmtecﬁon
85[ \R/:pglscrjln rhan%/ qi%bejt% # %srlc.‘?is% Of eroprgssagev?al%? %e{)xl.f rxgll:o&:.dég[e”]
on each side of the mid 11ne of the shell.
With reference also to parts of Figures 8 - 10 there is
a thick sealing bead 50 of closed cell resilient foam which
20 extends around the internal face of the shell around the
front, side and rear edges in a continuous strip. The sealing
bead 50 is of generally rectangular cross-section having a
rounded nose portion 52.
In accordance with the second aspect of the invention,
25 a sealing flap 54 of closed cell foam similar to that used for
the sealing bead 50 extends from the sealing bead 50. Flap
54 is of 5 mm thick foam strip about 2 cm wide. More
generally, such a flap is suitably from 3 to 10 mm in
thickness, and from 1.5 to 4 cm in width, larger figures
30 within these ranges being more appropriate for larger shells.
It is attached by one edge face to the outer root portion of
the face of the nose portion 52 of the bead 50, e.g. by
adhesive, although of course it could be made integral with
the bead 50. The flap 54 extends generally at an angle with
35 respect to a perpendicular to the edge of the shell of from
about 0° to 10° outwards in the vicinity of the side of the



=134, . shell to about O[err] to.-20[err] inwards in the region of the

front . of the shell and about O[err] to 10[err] outwards in the region

- of the rear of the shell. However, when the shell is placed over a
patient, the free edge of the flap can be teased outwards to 5 lie on the
body of the patient outside of the sWe¥T or at | east directed towards
the outside of the shell so that at nospheric pressure tends to press
the flap nore tightly agai nst the patient's body. In

accor danceshellh tdeabdut d0hspec20bfinwerdsvimt the, region ofethadfrearki ng
flap 56 e’ﬁfg’ﬁ%} isReandbyaf 59&‘1{:"@' l%%a‘iosooutwardg hig i AdATIEd £ enkhe

bead 50 al on e nose portion thereof paced i nwardly fromthe fl ap
54 by apprif@Tfithe sshahl 4 t Jowevery WheH GFP? gheld; &s| QllaFSdt R¥SE Bf the

flap 5412%'?1@5 tl%eh ﬂréeg@ topvahd tfhep daer bt@L tehskeottihiragotbhat dl n
use i i es e body_of. a patjent W thi | _presse
more t¥ ght}32 aB8i %gﬁ th}‘?ég’pé# emesgﬁg%n*:no}‘% fyaﬁsg%[ otqﬁj Sofh ' 8:PLt

at nospher i regg€s directed heowdrmds . the &nlﬁmﬂaefbdimtm bb&dl so TRAaat an

The regiort BrSRASER  BEbbelte, WBrdT e Phr@UTEins Fidp mege RiERSTY L |

and about 20abnst tbem@tier]lthn body « egi on of the back (Figure 10) of
the shell. The | onS @bout
45[err% at the agi o?t eshfﬁ Eut 70é to QOEerr Ion the

si des1@f tfeCARd| seaﬁénsbaﬁkapao?t’ereftanéﬁgipwerdly fhosht the The

entir ? Sea'tbhgg £ dtaiddd b end @h&%o adbgg ’tﬁéfnéée %:R{i‘?ﬁ:f?&ﬂhe@%df&de as
an |ne rate aSS r separate const.li
e S aee oLiver ALy £557 hainp Ay Aeharinately 4w s,

the sides aiméhsishsl Iarmds:msramgtéheheséemf theoft‘lhbe Selndbwsuie deer the

pat fent” s gigsty@RdebRLeaSHAS WRRELEG: o0LhIaLALS SEPIHAR eRaePYand 5O

seal on theé Ion-0 ell,
the fR&ps, lies opathe ceedy |0f talwaﬂﬂ-sptSGitbeal thegshell and immneases back

SO t ha&ravﬁfgﬁe&yoégaksﬁsea&w rgsa@léﬁ@es I Sod¥Ptin exségﬂ&ts@ to super

The shell may nounti hg brackets so as to 35 rlngrgﬂqt e

encl osure RFPASRNERACT PFeEsUEBel® Bre ($helhventt Stends f3gm, the,
brackets ngp &€ af ahguet €8t tHeOadf@Yeri®rpart of the shell of about 5°

to 20° in the region of the sides (Figure 8) and front (Figure

20 9) of the shell and about 20° to 60° in the region of the back
(Figure 10) of the shell. The angle included between the two
sealing flaps is about 45° at the back of the shell about 70°
to 90° along the sides of the shell and about 60° along the
front of the shell. The entire sealing structure of bead 50

25 and flaps 54 and 56 can be made as an integrated whole or
assembled from separate constituents.

In use, the enclosure may be fitted to a patient by
springing apart the sides of the shell and passing the sides
of the enclosure over the patient's chest and releasing them

30 so that the sealing flaps 54 and 56 seal on the patient's
body. In the region of the sides of the shell, the flaps,
particularly the flap 50, seals against the patient's back so
that movement of the patient's ribs is not restricted.

The shell may be fitted with mounting brackets so as to

35 bring the enclosure within the first aspect of the invention.
Such mounting brackets may be as illustrated or may for



-14-"» -instance take the formof collars with an adjustment screw

. passing-through the wall of each collar. Such collars can be fitted
over support colums and held in position by tightening. of the screws.
5 The shell nay be fitted with straps to enable it to be st rapped
on to a patient. It may be necessary 8&-enpl oy such straps if the =
pati ent has a chest region of abnormal shape or If the patient is to be
noved wearing the encl osure but the seal provided by the sealing flaps
54 and 56 dmstiasicendmsakel Cchenofomh of r callazsced the ssufddpisten® socaewe t he
encl osure e r ar Lt In
accor dancetp\%ﬁstsﬁ'nlgﬁgh% ?ﬁgp g’ﬁ% ??]?tcgf Zés#géglc?g 13‘%%':('%%“{:}1 Elsg\%gﬁts i Sﬁ? ge

backi ng medddted everfsuppert £pjawmrssand pelbdiinepositiopmbyhtightenéngral |y

rect angul argsS e gyl .ope conprising 15 an upper |ayer 60 and a | ower

| ayer 62. The | ayer 6Q and | ayer_ 62 are attached around their edges
so as fbormthe The sheldi AaY Ke 3 iHrths eyt Rnable el B4teokeai ns
sand. o shra mad f_a& galr3 aepﬁemdﬁggerﬁ& aidyyhﬂefﬁn&b:@@%a&q gorempaagl gxigh |

a size which is n e, si des . the front nd_rear edges
of the sheﬁhcrf(?s ?‘§: 55%8%?‘?‘8?}5 i%%soq %ggggg%p%za%norpeingéagmpds S0
that porti ds tife tgeetigperis ayerbéGnavgad heearing btheigihclosureobtiaicthei t h-
the outsid of .t S . T L.de or i, 6 pad
58 are attgsc%ag'd If)_ eé%h;é’}'l Q:%e r@ﬂ}?f hfo%%san gI 0(!5% fsi%rélﬂé S (rli §§‘8%§ 25
The pad 58 naEmadn circams taneesy bevsuffictent cte enrblgpihe enclogprg €h t he

surroundi NGAWERRP Mrh pH¥vLid Rfuch dtrapsdate? £1tted.WO- Way val ve 72,
A |l ayer of foam_rubber 74 is attached torgg e%xylla er 62 of the pad 58

in order to i nsUThtBFCRTANCR i Heth e £3 YRR A'8BeeEsSoPLcheort .
I n use the jmarerifiors, apbeackiayt méars i thes formcof dpad 58 igaprertided | aid

chest . The MR SRehe Ll Fecrdigifar snofied SivalShe' pRmBTrstly *
an i npk®essiam wppeheldger 66ntasdr & ofowdr bayérnt2s bdle IRwexh6l| and is
tsthfi”pgttacrfé&er 62! Qrld'€atRhth88d RO NEnEPr Obdyfas PE a8 DroMRY ik the
envelope with interior space 64. The space 64 contains sand.
The pad 58 corresponds generally in shape to a rectangle of
a size which is defined by the sides 44, the front 42 and rear
20 46 edges of the shell 40. Side portions 66 of the pad 58 are
turned upwards so that portions of the upper layer 60 can be
brought into contact with the outside lower edges of the shell
40. The side portions 66 of pad 58 are attached to the shell
40 by hook and loop fabric strips 68.
25 The pad 58 has an access tubé 70 which connects the space
64 with the surrounding atmosphere. The tube 70 includes a
two-way valve 72.

A layer of foam rubber 74 is attached to 'upper layer 62

of the pad 58 in order to insulate and provide the patient
30 with a degree of comfort.

In use the pad 58 is spread out flat on a surface. The
patient is laid face up on the pad 58 and the shell 40 is
placed over the patient's chest. The weight of the patient
deforms the pad 58 so that it forms an impression of the

35 contours of the patient's back. The shell 40 is then attached
to the upturned portions 66 of the pad 58 by way of the strips



-15-. «+ 68. A vacuun1punp'(not shown) is connected to pipe 70 and

switched on. -Tap 72 is opened in order to allow air to be drawn out of
the space 64. As the air is drawn out the pad 58 the particles are
conpressed together so that the pad 5 "hardens” and fixes the inpression
of the patient's back therein. WrdB-results is a hard lower surface 62
and a softer ‘upper surface 60. The shell 40 and the pad 58 both seal
agai nst the patient's body in a substantially air-tight nmanner so as to

conpl et el y68ncase viaonumatpumy ' (net estiowm)l MSoohnéeﬁeGOtob@deer &P aand The
Ui ent noggl cbligaba S3maRliss £0%MA B! oraer SLACaRILY WFANEL o0 Lo

t he shel | to act as su garnst a movenen st des of
the shel| dénawrdouy of tpheespace G#angds |'C|h§| @adrt s sicravm outThehehpatkned

pad 58 sBhadRd O%Er{?ielféé'e%z% ré‘én?éfé@ééﬁ rts?étﬁafp%t R4t RS *E‘Aé 15

40 and_assists_in the sealing of the shell t he patient

mai nt aPni ngh@rdeRPee 1A cEHX8Bt The 1 HBPTRSSIOR  of the Pa?ﬁ@“ﬁa&fﬂ?¢% nmade
from rubbeghetednt | ewtidt Q'e@tﬂ‘iis G.% a haf@Ried suI-ff%o'*aomeaﬁd ansofiget he

pad 55 £an Beell Lttt va, W) SariIShd R Coh S GRS
t he enbodi agaﬂ.as&f the patient 'rs/bnﬂyomdfsmhsltadtalaa\lg ale-pdghtbhanmert hi n
e = e %o i (YA Yhoese, th parent s ehagt 2ad pegpoteted
10 back region. The stiffening of the pad 58 causes the upturned
side portion connected to the shell 40 to act as support
members against any movement of sides of the shell caused by
pressure changes inside the shell. The hardened pad 58
therefore provides a relatively rigid support for the shell
15 40 and assists in the sealing of the shell 40 to the patient
whilst maintaining a degree of comfort to the patient.

The pad 58 is made from rubber or a flexible plastics
material. The space 64 inside the pad 58 can be filled with
sand or small particles or beads of plastics material, glass

20 or metal.

Many modifications and variations of the embodiments of
the invention described above are possible within the scope
of the invention.



ventipl ation of the lungs of a patient conprising a chest 5 covering shel
(40) of- springy material for fitting over a patient's chest, said shel
havi ng side portions for extending ~  over the sides of -a patient's body,
means for sealing the shel | against a patient's body (54, 56), and an
ai r passageway (48) into said ench8sure for connection in use to an air
10 oscillator, and characterised in that said enclosure further

conprises a support structure conprising a base nmenber (10) to be

| ocat ed beneath a recunbent patient' SCLBIMS one or nore support nenbers
(14) rising fromsaid base nenber, and neans (20, 28) for engaging said
shell with said support nenber or 15 nenbers, whereby to restrain bow ng
of the sid&-porBi ofbest enclpgurenefon n usespdise REPAUFBLRG| 29ipEedsure

wi thin theventilal&gbh of tha 1u/:\ seNef OEUfﬁaﬁ%rPd ac':&ﬁ?rigi%abméhe%er ein
CcO

t he or for ort 4) havin
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(28) on sapdtskelil' scaheft, esmiad) atheldilt habhng cldenposkidnat folreextendiwmyg ght
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menbers i s UsSar enc Ure as c
daim?2, csheilssgginst atpatdent's pedw 0545 56) s @nsben adrbpassggeyayi si ng

fromsaid (48} %”@H@&ren@l%sﬁfresaf&r pébﬁg&éi:ﬂ&nd'ﬁp%@ @B &achaside of
t he patlent |n use so that the patient |lies between_the E?Ort

nenbel® an@scidlafer. ergd) °P§r3ﬁ§&§é839yiBtha§ u%%ﬁitenclOSHﬁﬂb TtheTt he
pair. 30 ¢omprigeend QUPROIRS siidiid rt:cﬂp&»irsl?ng e xh&ebéhetio)
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support nenbers
PP shell.

2. An enclosure as claimed in Claim 1, wherein the or each
member takes the form of a support column (14) having a series

20 of locations (22) along its length at which engagement means
(28) on said shell can be engaged with the column so that the
height of the top of the shell when the shell is engaged with
the support members is user selectable.

3. An enclosure as claimed in Claim 1 or Claim 2, comprising

25 at least a pair of said support members (14) rising from said
base member, one of said pair being disposed on each side of
the patient in use so that the patient lies between the
support members and the shell (40) is engaged by both support
members of the pair.

30 4. An enclosure as claimed in Claim 3, wherein the shell
-(40) is engaged by the support members (14) at a location
toward the top of the shell.

5. An enclosure as claimed in Claim 3 or Claim 4, wherein
one support member {(14) of the or each pair of support members

35 is temporarily removable from the base member (10) to allow
the base member to be slid underneath the patient with minimal

AR



- (14) is upwardly open so that a patient fitted with a chest 5 enclosure
shel.l (40) can be | owered between the two col unms of the pair.and the
shell can then be engaged with the support - menmpers. 7. An enclosure
as claimed in any one of Clains 3 to 6, wherein the support nenbers
(14) are sufficiently flexible to 10-1%ye deflectable apart to receive a
said shell (40) and to . spring inwards to grip the shell |ocated

bet ween them and are provided with a series of tooth formations (22)
engagabl e Ryfting afdaheopatdeate (32) provided on the adjacent portion of

t he shel 1, 1 n C as._.clai L n Y, f 03l lto
6, \/\/ngr'eil’hn e%ﬁ%]ggﬁ%ﬁé ﬁe%gnésfiéfsm%dr ngdgg\ygﬁg?%eogﬂe?féﬁ#c iﬁ:d ng'

pr ot r udabl hesednd thhespappobetvweemcthe o egshe priiar ofi sipport memberst e
the shel | qA4)NG <5 UpRRAIIPERRIN so thet SH{Eedd ik "BIchaseny
precedi ng gP'ai)m s\S/\,h rern g;g tnhesobase rrean‘?ehrﬁ%l%)? coﬁtpé:?sesaggge‘\iacﬁgt abl e

envel ofe ( @pclosuressheddyi(49 Jacaspde npwered fhetwern cthe UEVe oROLBMAS|

therefrom of thangateNird HHYW shelll EhhUEReRbe BHdagt WitheenaUsliphBat the
envelope is normally flexible and able to be conforned to a patient's

body but u &cuation of air therefrom becormes 25 stiff. 10. An
encl osure & cl anreshclosame paecellanged! dnmanyhesse nof Cladmisd Ihed | 6(40)

has conneciraidih URE LApBBr! heRBEiL! AT are surdiiale1399eRILIE0R,
opposed si dé edge portloﬁ and a rear e&ge portron, and means for
seal i i@ saibe cdrRflecrablmsapgaitndio Jveceiveati gaid sheyl {400 =edikg.

means i ncl NP 19%araedth! §Pip the (sB1Pd&Rdd Jérpﬁh@neanﬁglh

i nper meabl e "'material running . continuously around said front (Ii-g and
rear edge @FAUigled with 2 peries.qf §ooth £9rBpEinpg (A2inpngngablech¥ims 1

to 10, a By O tonghes{82) providednear ¢he dojaekbad peeikiba BEMTRBE 35
(50) of resil 5 nt, flexible, air inperneable material running over’
part or al 1Sh§-dhe front, rear and side edge portions of t he

shel | (%0) &nd Fn dencbdsurasasocdaedmede inhamuréae eoff Claims pht ten®,s
ggglyofsﬂr gs&i%%g%@#@%ma%@ggm%ﬂngg;ém%%ded R S Snd 1 iR 8 4
protrudable toward the support member to engage therewith to

locate the shell on the support member.
N 9. An enclosure as claimed in any preceding claim, wherein
20 the base member (10) comprises an evacuatable envelope (60,
62) having an opening (70) for the evacuation of air therefrom
and containing a multitude of small particles such that the
envelope is normally flexible and able to be conformed to a
patient's body but upon evacuation of air therefrom becomes

25 stiff.

10. An enclosure as claimed in any preceding claim, wherein
said shell (40) has connection in use to an air oscillator,
a front edge portion, opposed side edge portibns and a rear
edge portion, and means for sealing said edge portions against
30 a patient's body, said sealing means including a sealing flap
(54) of resilient, flexible, air impermeable material running
continuously around said front, side and rear edge portions.
11. An encldsure as claimed in any one of Claims 1 to 10,
wherein said shell has an ihwardly directed sealing member
35 (50) of resilient, flexible, air impermeable material running
over part or all of the front, rear and side edge portions of
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morexcl osel y against said patient's body. 5 12. A chest enclosure for

use. in producing assisted ventilation of the lungs of a patient
conprising a chest covering shell (40) of springy material for fitting
over a patient's chest, said shell having side portions for extending
over the sides of a patient's body, a8 r passageway (48) 10 into said
enclosure for ~connection in wuse to an air oscillator, a front
edge portion, opposed si de edge portions and a rear edge portion, and
neans for <hel isheldai(ddend so ghmeates] agnitestovepkie chbe ssbofigce of

characteri ge tg Sgl S | r%@,s [ n d S Lpg 54)
of resili e%t %éﬁiéﬁ E{DH g'lnr | rrpe?irarea n%t grg# elﬁ.‘rdlfi}:r1n:§n goﬁ#?ﬁ%ﬁsl y
around pregsyre dﬁ’ttmé'} cﬁa%deﬁﬁbﬁs%ﬁgepﬁgﬁﬁﬁﬁn§aid seabing\nmerbessur e

as cl ai med rgreClaidBeh?ds a@asnhaith shiha bh%&ent hady.is of 2 to 5 cmin wdth
and from3 _to 10 mm.in t hi ckness ure as clained in

14
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15. An engpaishamt: 'as chlesitnesaid shellohevihgGidempdrtiond £or extemdéngl n
those porti ofnd h 1&é§po§5é) p@(:&%ﬂ@"%g B3aY79 dd'Gir ﬁ§éQ§e (E@Bt i ons

of the shell are so |spose as"to engage agai nst
16. At&ncligsha e 32l @Wéd’ﬁ‘-‘r#‘eany‘-oé'necépnepﬁ-ﬁﬁ 130t ouEe, 37@ aF‘urﬁF‘fé'r

conpri si ng R NPedeans frohic F;d %&ttlioa babpaéehhgide edg@! peRtisnBack

in use and copnected to said she algggd Eorua&gé}gtshere f for

hol di ng saidP%hBl FeaF f1e%, PRRELeN means ;fo 133 €996 i ses

an evacuat aﬁdﬁmlayafz(sﬁﬂa ﬁa):ient'shsddm cﬂfhﬁiﬂfhzﬂﬂsé& ®n ft@faﬁl Fald

evacuation g r therefram.and, 35 cont n|n u

particles s#%ﬂh% H{eﬁgs ARl %? o%e g?f#ul(é%i)b aﬁ:& ra{&iqu be
confork®ed tHlexible, air impermeable material running cori@inuously paxoundt ' s

body but upgqy VM| s fd zt%etrggl &gﬂtlo B stiff. 17. An

encl osure as clained in any one of (
13. An enclosure as claimed in Claim 12, wherein the flap

(54) is of 2 to 5 cm in width and from 3 to 10 mm in
thickness.

20 14. An enclosure as claimed in Claim 12 or Claim 13, wherein
in use the flap extends from the edge of the shell or from a
further sealing member (50) attached to edge of the shell, to
contact the patient's body and in such a direction that its

- free edge is directed away from the interior of the enclosure.

25 15. An enclosure as claimed in any one of Claims 12 to 14,
wherein those portions of the flap (54) extending along the
side edge portions of the shell are so disposed as to engage
against the patient's back. '

16. An enclosure as claimed in any one of Claims 12 to 185,

30 further comprising backing means (58) for location behind the
patient's back in use and connected to said shell alongside
portions thereof for holding said shell in place, wherein said
backing means (58) comprises an evacuatable envelope (60, 62)
having an opening (70) for the evacuation of air therefrom and

35 containing a multitude of small particles such that the

' envelope is normally flexible and able to be conformed to a
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whereinn said shell has an inwardly directed sealing nmenber 5 (56). of
resi-lient, flexible air inpernmeable material running over part or al

of the front, rear and side edge portions of said shell (40) and so-
directed as to overlie the surface of a patient's body in use in such a
way that super-anbi ent pressure WPhi n sai d encl osure presses said
sealing menber 10 nore closely against said patient's body. - 18. A
chest encl osure for use in producing assisted -ventilation of the lungs
of a pat|enﬁtésnﬁrﬁsbﬁQYab@We§P°n eveguatiog sfelaiy shexsfrgn brgomeseri a
for fittingeqyer a patient's chest, said shell having side portlons for
extending 15 over th si des Ofcﬁﬁ& tlent s body, an al assa g (48)
into said &dcl &% EDF PsBaﬁnéét med do @pyY,0ng of C 4?61%r

front edgewhelre&ﬁn,s}amomlslldasedgeémairam?s du-tectam s’éa[m{g adaﬁber .

ortion, a o, i ng,sa or tions ent's
Body, ghar gg ﬁeﬁﬁliﬁg% gflgx%glg %gﬁl ‘H‘Rf%ﬁ ?rfﬁ %nr‘i"ﬁﬂg’%l y
directed seab;nganﬁnberall of (88 ﬁﬂbnﬂesmba€napdfBédebeégeaportﬁpnsnaﬂble
mat eri al "alddne11 (RO ARA' BoCa1Pbleod 34 ﬁ%fae 11 %85

portions as to over et sur ace a pd?lent S body
in use in SudiREleRy’ 3 hRed¥ugay -ushi &Rt SWchs ur Way; tthat s%ﬁlﬁle)am*éﬁ%nbsure

presses sal;&e%eelrengzirmmﬁrsém eeﬁéPéQui‘e 2688bs saidSaA<hPaid etﬂémﬁePOdy
19. An enclosure_as clained in erejn _said sealing menb

(56) tkes MOTE FIAFEGH 29 Qﬁﬁhéaapaﬁae}FﬁﬁanB°dY' inwardly fromthe. edge
of the shell8.or ¥ r chestsearidlpsmrbertcl) ude0)imt tpeddacingt hasstigeedf the

?ggl)l runs conc‘:lir}éor%t}s ! ve&gﬁﬁé% gggf % t@ﬁ%}ﬁlgcf’gggigéﬁgt hae Hs]%gg edge
portions ofcmiﬂgeIShell (4Q). of Aspeingysmatezndadl foreEitting over od

beni nd { he Prtiont s chESY e f@ BHAIY ROvERg e AR For e rPRaLAR i e

behi nd t he pat1 ent bac in use an 0 sa
-20- 15 oyen ithes smq?eSeerf tbe partden§’'sabadghedn phrppaseaganarel483aid

backi ng meaiftd gy e el ddelalrdll €cenneteR8nNayhnduds to CBAN BEr(10)
for the evacuation of air_therefrom.and
osclllator, a front edge portion, opposed side edge portions
and a rear edge portion, and means for sealing said edge
portions against a patient's body, characterised in that said
20 sealing means includes an inwardly directed sealing member
(56) of resilient, flexible, air impermeable material running
over part or all of said front, rear and side edge portiomns
and so directed as to overlie the surface of a patient's body
in use in such a way that super-ambient pressure within said
25 enclosure presses said sealing member more closely against
said patient's body.
19. An enclosure as claimed in Claim 18, wherein said sealing
member (56) takes the form of a sealing flap extending
inwardly from the edge of the shell or from a sealing member
30 (50) attached to the edge of the shell.
20. An enclosure as claimed in Claim 19, wherein the flap
(S56) runs continuously over the whole of the front, rear and
side edge portions of the shell. :
21. An enclosure as claimed in any one of claims 18 to 20
35 further comprising backing means (58) for location behind the
patient's back in use and connected to said shell alongside
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containing a nultitude of small particles such that the 5 envelope is
normal by flexible and able to be confornmed to a patient's body but upon
evacuation of air therefrom becones stiff. 22. A chest encl osure
for use in producing assisted ventilation of the lungs of a patient
conprising a chest 10 covering shelrz@no) for fitting over the patient's
chest, said shel |l (40) having an air passageway (48) to said enclosure
for connection in use to an air oscillator, and backi ng neans (58)
connect ed portions stiededH forohaldingbsddddhielld patpkadce) whereirssaid

Car et o | 880kl War A IO KSR STERIRLRTL Ny O | SE1R o

evacuat abl' @ énvefope an op
evacuat i onopéning t ht9ef réox anth%orﬁ‘éﬁ%&’@-@ Of i i m!maﬁr@naland

particles syfnfaiRdhg! e ﬂﬂ!‘ék%ﬁ&e' Sof smal®’ Fat¥id] & Qh%ha”{?h &Hep be |

confornmed to a_patiéent's X upon evacuati on alr t erefrom
becone3® stfRvelope i§3nor;u@1 Hcﬁé?ﬁ?@lﬁs aﬁF‘aPﬁéﬁ te %mﬂm\ﬂ%r@l @t he

shel | ph€i&ABnechedyt Buthapbac evaguarans o¥8hid mz%ﬁi%wcnéddws of
the shell 1n g#substantlally alr-tight manner. 24. An encl osure as

clai med i nSBFEfm 23, characterised in that said connection is by neans
of mal e ang@2f enal echesk aedczasurbooﬁotabmse sum1p$nbﬂﬁcnmgs%asbf§ﬂéd and
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i ncl ud@s covegdngpshell L&) SprsEitthng @ven tmyatgent s chest, said
shell (40) having an air passageway (48) to said enclosure for
connection in use to an air oscillator, and backing means (58)
connected to said shell for location behind the patient in
use, characterised in that the said backing means (58)

15 comprises an evacuatable envelope (60, 62) having an opening
(70) for the evacuation of air therefrom and containing a
multitude of small particles such that the envelope is
normally flexible and able to be conformed to a patient's body
but upon evacuation of air therefrom becomes stiff.

20 23. Aan enclosure as claimed in Claim 22, wherein the shell
is connected to the backing means (58) along side portions of
the shell in a substantially air-tight manner.

24. An enclosure as claimed in Claim 23, characterised in
that said connection is by means of male and female hook and

25 loop fabric strips (68) on said shell and on said backing
means.

25. An enclosure as claimed in any one of Claims 22 to 24,
characterised in that the backing means (58) further includes

an upper layer of soft material (74).
30 '
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