Suppor t ALleance BACKGROUND OF THE [-NVENTI ON ThIS i nventicon relates to

suppor t appllances and is in particular concerned with the constructlgbco{

an 5 appl i ance BP’Mh'Ch a plurality of inflatable air sacs provide 0‘*@1
support §urface.'£€h@ our British Patent Specification No. 1,474,018 there

i ss4descri bed a be§;@£/}he above type which includes air operated bell ows

f6r raisipg and |0 fng the foot and/or head of the bed. The 10 bed
described in this British patent specificatjian i ncludes a sub-frane which

is pivotably nmounted on a carriage and includes neans such as an
electrically-driven rack for altering the attitude of the sub-franme with
respect to the carri sgpporthappliihatabl e air sacs are 15 nounted on

support nenbers which are pivotably connected to the sub-frame and bel | ows
are prOV|ded for altering the angle of t he support nenbers with respect to
the sub- frame. Wil BACKEREEYDJE c@NVENBIPNabove nentioned patent 20
speC|f|cat|on has proved to be successful and effective in nursing
seriouslylill patients, tA&id H§W$4ﬁ%%nf6?lét§ﬁpﬁ@rFuQPEHQMiRP%%ﬁEﬁEEai“d is
be nmade nore cheaply .and can.be fitted to a sfandard ggspltal ed frane.

DI SCLOSURE OF THE | NYENTPRRE2S5ULar CABEEIRSH M3 the thPosERRSERVS G Of an
there is provi ded a supnorl, applhange; adapted 1.0, PEr FURROTLEH 9PaB1%%ir sacs

[

o= provide a support- surface. In our British Patent
Specificatioﬂ No. 1,474,018 there is described a bed of
the above type which includes air operated bellows for
‘raising and lowering the foot and/or head of the bed. The
10 bed described in this British patent specification
inéludes a sub-frame which is pivotably mounted on a
carriage and includes means such as an electrically driven
rack for altering the attitude of the sub-frame with

respect to the carriage. The inflatable air sacs are

BN
. \

15 mounted on support members which are pivotably connected

to the sub-frame and bellows are provided for'altéring thé_

angle of the support members with respect to the sub-;

frame. | |

While the bed described in our above mentioned patent

20 specification has proved to be successful and effective in

nursing seriéus;y ill patients, there is a need for a

~support appliance which can be made more cheaply and can

be fitted to a standard hospital bed frame.

DISCLOSURE OF THE INVENTION

25  According to the present invention there is provided

a support appliance adapted to be supported on a bed



-2- frane and conprising a plurality of elongated inflatable air sacs,
mounted in groups,transversety of the appliance and providing a surface for
§upport|ng a person thereon, each group of sacs being connected to g% Y
respectjve supply 5 header chanber and to a respective exhaust h >
chanber | ocated at opposite sides of the appliance for passing pres sed
alr—{hrough sai d sacs, said supply heager. chanbers being connected to air
supRLy condui'ts passing through a conmon housi ng | ocated at one end of the

10 appl i ance and sach, exhayal-teadsr o SRR N ALANGEGA oy opl e O

at nospher e t hroug respect I ance 1S

constructed so gjhalsdds Cﬁ%uQQeGQEBOBE%qpb Ctra §9égsé SHfttﬁ@ea e
occupying it, 15 Wi t hoUt substantiall y |np@ ing the alr flowto e air

sacs. Wth th_u ambjpxdvi@ing & $nilr £ heeaf brsaappoit itny @ pRirabront ik LEsE,
conprising a foaned plastics or rubber material which is shaped to provide
passageways forah rggeaipyiafg sdvs deridg tconneatesiddia i 2onres$pe aoivdi $sppind
header chanbers are preferably sufficiently flexible so that the base can
be contour &d i ﬁlef@erorchemrr o'ﬂded‘-%@ fRRsRagsi ve arpviatatheaden charhege.

I n use, the applia st andard hospi tal

bed such as th %?agﬁ%%?% b8898§é eloanlt SB?E{TFQ%SR%EHWC% PEnP ’b‘fb
oo oTe e e TR B ooyl B RSB TS,
U chambers being connected to air supply conduits passing
through a common housing located at one end of the
10 appiiance and each exhaust heeder chamber being arranged
to discharge to atmosphere'through a respective flow

control valve. |
| The appliance is constructed so that it can be
contoﬁred i.e..shaéed to suit the person occupying it,
15 without substantially iﬁpeding the air flow to the air

sacs.

With this objective in mind the air sacs may be

CC

mpunted.en a base comérising a foamed plastics or rubber
material which is shaped to provide_passagéways for

20 receiving the conduits. In addition the conduits and
header chambers are preferably sufficiently flexible so
that the base can be contoured in use‘or even rolled up

| for'easy'tfansboftation_agd:storage.

| In use,'the appliance may be laid on the frame

25 of a standard_hoeéital bed such as the standard bed used
in the British Netional Health éervice and termed the
"Kings Fund Bed". This is a rigid, tubular steel framed

bed. Alternatively, the appliance may be supported on_any



- 3- other flat surface of convenlent helght ‘The I'nf | at,abl e sacs ar.e
. preferably connected to the header chambers by fel easabl e connectors. A'r

may be passed into the header chanber on one side and exhausted § from -
t hei@iy sac on the opp03|te si de through thé correspondi ng exhaust header
cha@é% A control valve is provided to control the flow of air which is
al-1 d to escape fromthe exidaust header chanmbers. In this way, the .. 7%
pressure and rate of flow of air through each group of air 10 sacs canse
i ndividually controlled. The air sacs are divided intao groups in a simlar
way todiersdaad B uREa R Ei gbnbaheehtNaeigh¥4, 018 so that the sacs in each.
section can be raised to a pressure which |s appropriate for the part of -
the 15 patient’ §hho¢wﬁﬂauﬂbhe;Satsxarnupxﬁﬁexhbmytémﬁnenned toAs
described in our British patent specification 1442944 and in the book " Bed
Sor e Bitdieediematiess chambexs Dy R el eagabislyconned avdien Al Maw. bscal es
publ i shed by Macm | | an, 1976, pages 259-299, ‘adjustnent of the pressure 20
of the %srs% AN &R tie Beader skaBReT OnsappoFids &l‘?ﬂl eXhARS k9 oughf | ow of

{h%sacs to.maintain the skin of the |ent a t e optinum.

aPiF r88Gcn t FES nePROTAE B s R it our or

glvg;g{j'co%%o%ﬁ@e SR RIS BB, G SHL 51 ax%tk?é efgwhen it is
A\

provided to control the flow of air wh1ch is allowed to i;
" escape from the exhaust header chambers. In thls way, the
pressure and rate of flow of air through each group of air
10 sacs can be individually controlled
The air sacs are divided'into groups in a
similar way to the sacs in our British Patent No.l,474,018
so that the sacs in each section can berraised.to a
pressure which is appropriate for the'part of the
;15 patient's body which is to be supported at that polnt. As

described in our British patent specification 1442944 and

in the book "Bed Sore BioMeohanicsﬁ edited by'R.Mf

Kennedy, J}MrCowden and J.T. Scales published by

Macmillan, 1976, pages 259-299, adjustment of the pressure

20 of the air sacs on whioh the patient is.supported-and_of

the throughflow of air throuoh the sacs to maintain the

skin of the patient at the optimum temperature, greatly
reduces the incidence of bed sores.

The contour or overall shape of the patient

25 support surface can be adjusted when it is placed.on a

standard hospital bed by providing air operated bellows

similar to those described in our British Patent,



standard hospital bed by providing air operated bellows simlar to those
deqc&ibed in our British Patent, - 4 - 1,474,018. The bel |l ows -ar T};
afranged to act at the head and to press on a baseboard placed on thzigﬁd
frame of, the bed or to press on a similar baseboard placed on the surface
of the bed at its foot. A single or connected 5 baseboard may be -

. enpl@yed. These  bel |l ows can be opergted by air supplied through conduits
- whi dbepass either through the interior of the appliance or are connected

- via éxternal congyilse18onveneebellldwie apbehrpahlged Mo tdwx alt theMead
conduits and control valves therefor are 10 grouped together and

contai ned i n a amdntm ghwass R khobasedoatr dOipd aeredl on the hatdtfeame dhethe
support appliance may include a control valve for contouring the surface
formed by the ib@@aprablto sREESHNiIYh sasid@ikan bassbsoardpplared an Yaeve
15 conprising a chanberﬁ&aving an_inlet and an outlet, the outlet including

a tube which pr¥fEERSS Rfo Hie ReAndEr 15/ chdhb®t RBLPNQTiISARRF S 9a

| exi bl e di hragm so that _the inlet,and,outlet are i.n the sa art o he

chaner .t B GRS nd ) e EbLEYE 0Lt e dl Bl oWl 28 BePBbL rRkel! s
f which thg,d seql . nl et h

o Tous Al to e SEP LT hoolon®donh kil uhllch paddledbieklEndblth |

the chanber beiggePrigscetisad apdehe Pppitil Lncaf otmeaﬁll;amzﬁggbla%idﬁgvia

t:j extgrnai conduits. Conveniently the inlet ports for the
| | aif supply conduits and.control valves therefof are
10 grouped together and contained in a common housing located
- at one end pf the mattress. |

The support applianée may include a control

valve'for-contouring the surface formed by the inflatable

sacs which vaive is a femotely operated air.valve

15 comprising a chambé; having an inlet and an outlet, the

outlet including a tube which projects into the chamber

and the chamber being divided by a flexible diaphragm so

CC

that the inlet and outletiarg in-the same part of the

chamber, the diaphragm being movable between two extreme

20 positions in one of which the diaphragm.séals the end_of

| the inlet tube and‘the other éllows air to escape inta the

chamber through the tube, the other pért of the chamber

beihg pressurised and thé position of the diaphragm being

| controllable by venting or not venting air from the second
25 part.of the chamber.

DESCRIPTION OF THE DRAWINGS

Various aspects and features of the present

invention will now bé_described with reference to the



controll able by venting or not venting air fromthe secqond 25 part of the
chanber. DESCRI PTI ON OF THE DRAW NGS Vari ous aspects and features of theé

At i nvention will now be described with reference to the . M
anying drawings in which Figure 1 is a perspective view of an

ce in accordance with the invention, partly broken away to show the
+ior and with only 2 air Sats shown. 5 - Figure 2 is a T
section.taken on the I|ne A-Ain Figure 1 and showi ng an inflatable ai ™~€ac
in p03|t|o and Fi onal vi-ew of a control valve for -

suppl yi¥f§ ORPARY 4 N8 r %ggnég %ﬁg%h Figure 4 is a diagranmmtic

sectional view o zeérqt \Y; I RES(RL PTI ON OF
THE | NVENTI ON 15%1%1{ qgl-%o%err|§€ct€%{7$hgk§r%av?n@ﬁ-g£? . glure 1 shows a

per spegly \é%eeﬁa\é&éetb@ tﬁp%leari%mmnpaﬁabemuae@k@ﬂ awny heobase frane
of a bed. The appliance conprises a base 1 formed by a tough, flexible,
pl ast | ghoautthle daceriski ahd withl badywet hiz taeseshpwastics or foamed
rubber 20 interior. A sem-rigid polyurethane or polyether foamis
prief erred since &ifgume [Pasies i skectiabl bakkdeweorethe HamsA-Ahbul d be

f1 exi bl e enough to _be contoured into the_configuration shown in Figure 1
and toﬂmgyﬁ@”ltqp@aﬁboygng an inflatable air sac in 9051t10n,-

and - : : : ' _ W

Figure 3 is a sectional view of a control valve

for supplying air to the appliance,
10 Figure'4'is a diagrammatic sectional view of a

.remotely operated air valve.

DETAILED DESCRIPTION OF THE INVENTION

15 Referring to the drawings, Figure 1 shows a
perspective_view of the appliénce which can be suppofted

on the base frame of a bed. The appliance compriseé a

CC

base 1 formed by a tough, flexible, plastics outer cover
which is filled with é’fdamea plastics or foamed rubber
20 interior. A semi-rigid polyurethane or polyether foam is
| preferred since a firm base is desirable. waever, the
base should be'fle#ible enough to be contoured into the
configuration shown in Figufé 1 and to recover to také up
a-generélly flat configuration; The foamed 1nterlor of
25 the base 1 is shaped to form passageways to receive air
supply and exhaust conduits which will be descrlbed in

- detail later.



"a general ly flat configuration., The foamed interior of 25 the base 1 is
shaped .to form passageways to receive air supply and exhaust conduits which
will be described in detail |ater. A baseboard, 2a and 2b, conveniently

formed from plywood, is joined by a suitable connector for ease of Eh\

L]

transportati on and provides a base for a pair of bellows 3 and 4.
“bé=seen in Figure 1, the bellows eacp 5 consist of two interconnect
bags and their internal construction and nethod of operation is very
simlar to that of the bellows described in our British Patent

No. 1,474, 018. ~The behl gyseBehrBSt ¥£€Mn4 N PARERAAN LS 135 3_G Y @S UPPOT

boards 5 and 6. Boards 5 and 6 are 10 hinged at one end'to the baseboard

and board 61y wsddsulat 98 idled” 150 4 habithe1kobmardt&f £ appll e can
be raised to forma plateau. Guide struts 8 and 9 connect the upper boards

w th the batselzcaygsr aadiahsanfreyveni ddissa dds @ 1f o aspa ppidiy befl idwes [l | ows
frombetween 15 the boards. It is not essential to provide bellows at both
the foot aneéndeatl of Asheaapphbé aneen Amsuppgniresurf atbef dreihewscewsdant of
t he suppgit appl.iance is provided by a plurality of inflatable air sacs or
bags 10. Forcogisasitt Plorfiye sigrcanetfRiur ih bR Fiangd ethefutinteenal pi cal
appliance there will be aboyt 20 aiy sacs which are grouped.in.5 groups of
4 sacs each CORREEGTEAGRNBRE BECMRS Ah OPRRRTLOR| Ff | UeTY oot MAd Andvh

::; that of the bellows described in our British Patent
No.l,474,018; The_bellows act between'the baseboards 2a
and 2b and support boardﬁ 5 and 6. Boards 5 énd 6 are

10hinged_at one end to the baseboard and board 6 is
articulated at 7 so that the foo£ part of the appliancé
can ‘be raised to form a plateau. Guide struts 8 and 9
connect the upper boards with the baseboards and also
prevent distortion or slipping of the bellows ffém between

15 the boards. It is not essential to provide bellows at

both the foot and head of the appliance.

cC

A support surface for the occupant of the
support appliance is provided by a plurality of inflatable
air sacs or bags 10. For clarity'pnly'z bags ére shown in

20 Figure 1 but in a typical appliance there will be about 20
air sacs which are grouped in 5 groups of 4 sacs each.
The arrangement of fhe air sacs.is similar to.that shown
in our British Patent 1,474,018. Each group of air sacs
is supplied with air at an individually controlled
Fewiperature and : o

25 temperature—and pressure. In this way the different parts
of the patient's body is effectively supported with

uniform pressure over the area of the body and the

support surface corresponds to the precise shape of the



in our British Patent 1,474, 018. Each group of air sacs s supplied with

tair at an individually controlled 25 tenperature and pressure: In this way
t he dltierent parts of the patient's body is effectively supported with
uni f or hessure over the area of the body and the support surface

corres s to the precise shape of the patient's body. Thi s

reduces formation of bed sores and accelerates healing of N
damaged skin. ~ Air is .arranded to pass through the air 'sacs in ™
t he direction shown by the arrows in the broken-away 5 air sac

10 in F | en% €ngodghi S %SI tr’)r%&@?és fcg fﬂi‘é@&@hn' NG, gt heb d:om‘ ort

of the At rol enpera ure. and evaporatlon of

body S\N%%treéndanhl Ub@éel@l’*ﬂ@@ﬁ HEQTE nYOUSES. dam&!iéd i skiguppligd to the
inflatable sacs 10 by neans of conduits ext endi ng

internal liy @frrdd@edmatérepassandhroeylecitafe i mim Sesi Nh Xhe to
conduits 13 whic Is supplied with air from.a blower wunit (not
shown). diréetibhowshowmi tby cathe be amsowsl| | ist artthed brokerHagay 6 in
our prior British Patent No. 1, 474, 018. 15 Figures 1 and 2
sho® tlRdr ismcer A8l &anstigerponl &7d HHes isasémpoptant formhe

C(

base 1 conprijses a_stout, flexible relnforced plastlcs out er
case, th@®ainEaipdpg ofheyncOmEqLt 1 @f egthe, PALIENT H¥asCorEro by
rubber %%?mboé te&SgP;tggéngand ev%goratlon of body sweat i
and fluids exuded from woﬁnds. Air 1is supplied to
. the inflatable sacs 10 by means of conduits 11
10 extending internally of the. mattress and connected
in a housing 12 to conduits 13 which is supplied
with air from a blower unit (not shown). The
blower unit can be as illustarted in Figure 6 in
our prior British Patent .Nd; l,.474, 018.
15 | |
Figures 1 . and 2 showl the " internal
construction of the base 1. The base 1

comprises a stout, flexible reinforced plastics
outer caSe,.the interior of which 1is filled with
20 plastics or rubbér foam, the foam being in the
form of slabs 14  and 15 which are shaped
to define passageways for reception of 'air

supply and exhaust conduits and also the conduits

25



form of slabs 14 and 15 which are shaped to define
passageways for reception  of . air supply and exhaustz
rand also the conduits 25 - 8 - for supplying air to the Q&
and 4...The foam 14 and 15 is bonded together with a suitable adhe .
Housed in | ongitudi nal pockets 16 and 17 on opposite sides of the appliance
ar€-a series of header chanbers 19 ardg82@8. in 5 the arrangenent .
i I‘hustrated, chanbers 19 are designated the supply headers and chanbers 20
‘thé exhaust header chanmbers. Chanbers 19 are supplied with air through
conduits 11forh&ueshdingsail bei kyeabehheea 3oa@¢|tg<r tthe £93mM difc@ngt one

end through_a c¢ommon hqQusing 12 attached 10 to_the_foot of the appl.iance.
| nfl at abl e épr1§a8§“§68aFgg%ﬁﬁﬁfeHlFPaﬁs§Bf§€P§eo?d?%§ﬁ%ﬁnﬂiqﬁﬂ? dfd are

connected tqQ _oppasitely-ali | c tors, 2 22.in chanbers 19 _and 20.
In use air ;is?né%'p‘ﬁi'le‘]ax%r%ﬁwgg%g'lso&eryp%&rﬁ)tls? nog)rf @siﬂ%?/\%{ﬁhlggﬁg%oﬁt%a%%g 15
pressure cogtyrgal; valy KA uppl Ubh a@ ik qrmdat' al |y
controlled E? ?'érasr?éé,lb\l?arsr%ﬁgen pa{;%%sgfhpr{%%gﬁgcghﬁect o%g; 1 int oth:he gll_r sacs
10 and then e alrdiz0idnan €0k 1 2HRAIH tWa X alfbe RBAUOr 2 6B2ADEE gRALte A I 1S
exhausted from chanbers 20 via conduits 23 and the rate 20 of exhaust of
air fromeathecantiplyi seadeirrsoldmdl biiamidd sy zonthel esdl awes5Shkadatred in a
common housi ng 24. The ' o _ _

o/ chambers. Chambers 19 are supplied with air through

W

cdhduitS'll, the conduits 11 being arranged to enter the-
appliance at one end through a common housing 12 attached
10 to the foot of the appliance.

Inflatabie air sacs 10 are mounted transversely of
the applicance and are connected to oppositely aligned
connectofs 21 and 22 in chambers 19 and 20. In use air is
sdpplied from a blower unit (not shown) which contains

15 pressure control valves for each supply conduit and
thermostatical;y controlled heaters. Air then passes
O ' througb connectors 21 into the air sacs ;0 and then out
through a corresponding exhaust header chamber 20. - Air
is exhausted from chambers 20 via conduits 23 and the rate
20 of exhaust of air from each conduit is controlled by a
-flow control valve 25 located in a common housing 24. The
.chambers 19 and 20 are.afranged transversely in pairs aﬁd
are individually supplied and exhausted with air via
separate control valves so that pressure in each group of
25 sacs can be individually controlled. 'Figure 1 provides

for five groups of 4 inflatable sacs but it would be



~ghanbers 19 a d 20 are arranged transversely in pairs and are individually

_supplied and ¢xhausted with air via separate control valves so that
pressyrE n eqch group of 25 sacs can-lgp individually controlled. Figure 1 .
provi dey\for five groups of 4 inflatable sacs but it would be
apprec\ d that the nunber can be varied according to the sophlstlcatlon

requi red. E
val ve 25 whos
control valve
. air flowthro
© . descri bed bel

i s divided by

enters 10 the

to an exhaust
- from chanber

EPPPa6E a AR A ate AT Qumb2 icanPibey vdededi klcarfiiaw control -

construction is shown diagrammatically in Figure 3. Each \g
Sto 2the SSdeﬁl@tidactitdm regyuiasgnndi ng supply conduit so that

gh each group of air sacs can be nmintained constant as
w. As carBdxsh ssdhaugthdessiere chhmbenrpr 20edsaproaided 32 which.
a flexible diaphragm34 into chanbers 40 and 41. A tube 35
orktibee flomeantraldaadme (2% whesesgonstruiediod is connect ed
conduit 23 froma header, 20. Accordin air wll exhaust
shown il agramma ke aklndn Figune ﬁ-gu%ecb cogpEod7vad ve

connected at fone_end 38 to.s conduit 11 of the chanber, 19 15 ichis

paired with 3 hePRHefrptn 1‘2?}1t‘iifvﬁ#/ecquﬂfegpﬁ’di’é’gcm@gye&m@ﬂétoFﬁefb d 39

I's connected §o Ihe ourof of res urised aiy via a %ressu&e control, éa

in the bl ower. SNUKEF 23Tt 7 Ch &Te e45|a.&§1ta. g

~bore flexibleft e 43 A| S I dto 20 ,tube 37 in _the rect co

i ndi cat ed by ¢r$ RP??,%ﬁ 4ﬁ§3 e&‘%elow. " As” can be seeg Qh ah%g *E:f
31 comprises a chamber 32 which is divided by a flexible \J_

diaphragm 34 into chambers 40 and 41. A tube 35 entérs
10 | the chamber from one side and the end 36 of tube 35 is
connected to.an exhaust conduit 23 from a header 20.
Accordiogly.air will exhaust from chamber 20 in the
direction of arrow X in Figure 3. Tube 37 is connected
atlone end 38 to supﬁ1§ conduit'll of the chamber 19
1§ | which is paired with the chamber 20 to wﬁich-tube 35
is connected. The other end 59 is conneofed to the o
source of pressurised air via a pressure control valve L:)
in the blower supply unit. -Tube 37 is linked to the chamber
40 by a small bore flexible tube 43. Air is supplie& to
20 | tube 37 in the direction indicated'by arrow Y in Figure 3.

The valve 31 operates in the follow1ng manner:-. .
Air is supp11ed in dlrectlon Y into the air sacs 10 and
flows out through chambor 20 and the conduit 23 into
tube 35 in the direction indicated by arrow X. In its

. 25 steady state there is a small clearance between the inner




' The valve 31 operates in the fall ow ng manner:- Air is supplied in

direction Y into the air sacs 10 and flows out through chanber 20 ar -Qhe
cconduit 23 into tube 35 in the direction indicated by arrow X In i QQS
steady state there is a small clearance between the inner. - 10- 'd> of

the tube 35 and the di aphragm 34. Thus, in normal use there is a slow | eak
.of~agir between the end of tube 35_and di aphragm 34 and out of the valve
t ixough port 42. If an air |eak should develop in the circuit, for exanple,
5 owing to the devel opnent of greater porosity in the fabric formng the

The it 11 ROITE e 25 ab S e ASARTAASE ik Thid dm derral ©™ 2"
| R | 8 ] | f ] ‘5 10
ggﬁfgfﬂ ga %ééeé 0 r%iairgl%ng%ﬁe g%g?e%ﬁg%*? lj’cgaﬁ&éggphgh%?%%%?m% etenti al

bet ween ai raid diulish Aordh tha dut 908 n35 vhd vieEheBEGH §69€e4§9b61§7 i's
| i nked to chanber 40 by tube 43 this will cause the difaphragm 34 to be

pressed norgntaghtlig¥argahbald de wiibpfid ubee 38ircfsty Forcencaspeace, |ess
~air wll_escape fromport 42 and the total air flowto the air sac 10 wil|l
be nai nt i nedind hts, the developgmeTge rohepreesdarty poargsigyl énwehé Habhia
pressure supply valve and an exhaust val ve when | eakage characteristics of
the air sakermépanddssiaice $ae 1O abhpensvasdring vehageowykdlibg @akes

\a¢count of such . _
kj loss of air from the system and the air flow through the

sac ‘would otherwise reduce. This effeét is compensated by
the valve 31 automatically in the folléwing manner:-
10 Greaﬁer leakage of air in the syétem will cause the
pressure differentiallbetween air in tube 37 énd that in
tube 35 to increase. Since tube 37 is linked to chamber
40 by tube 43 this Qill cause the diaphragm 34 to be
pressed more tightly against.the end of tube 35. As a
15 consequence, less air will escape from port 42 and the

total air flow to the air sac 10 will be maintained.

cc

Thus, it is no longer necessary to juggle with both a
pressure supply valve and an exhaust valve when leakégé
bharacteristics of the air sacs change'since the

- 20 compénsator valve automatically takes account of such
variations. Chamber 40 also has an outlet tube 44 and
tubes 43 and 44 are fitted with adjustable.throttle valves

45 and 46. Valves 45 and 46 are adjusted when insta;ling

the appliance so as_to'balance-the pressure acting on the

25 diaphragm and .provide .a regulated escape of exhaust

air due to any changes in air sac flow rate.



vari ations. Chanber 40 al so has an outlet tube 44 and tubes 43 and 44.are
fi'tted with adjustable throttle valves 45 and 46." Valves 45 and 46 are

adj ust gd~hen installing the appliance so as to bal ance the pressure acting *
on theé%éggiaphragnland provi de a regul ated escape of exhaust air due

to an anges in air sac flow rate. The exhaust air passes

t hrough the ports 42 and escapes to atnosphere through holes in the cover

of housing 24. Figure 4 illustrbites a renotely operated air val ve suitabl-

for controlling air supply and exhaust to bellows 5 at the head anbd foot

of the_appliance., Referring to Figure 4, a first chanber 51 is divided into
t Wo paF'ﬁ‘ Sﬁhﬁﬂﬂt5§lbypﬁsﬁ%p¢ﬂ’é§+ﬁr54the ARPL &2 @ik eSFapescdmnected to an

air ndui t u in the direction _of the arrow C to chanber-
53. A Tt ef é a‘ﬁgeﬁ/ ggssdﬁotgﬁatcc?‘f%reﬂé FP?°‘|"§1Pﬂ A%se proximity

di b b
58 and Wﬁ% 5E8s B3 VM A a¥E 1 Co BRI EC 00 B SR oo 50
gge exhayshppé ﬁbf ddH g 4 ‘g@ G CahRA yC ARl %lehpa%sb.ytg ; E.dgo%erat ed val ve

Tube 56 is fitt with a branch tube 61 an e 61 enters a
secﬁndacham@whéﬁhmhnbhlﬁbd&sefdt%uﬁxbpni@nbéo hdéﬁﬁmrﬁﬁgam@ 64 by a

fl exibl e di aphragm 65. Chanber 64 is connected to supply tube 55 by a small
bore fFegubée4tubefﬁﬁsandhcmhﬁbe5163$|élpudeddedtmnthop@h&&sGtho allow 20
air to escape to atnosphere..Chanber 64 in addition is £y
and 53 by a diaphragm S4. An inlet tube 55 is connected o/
to an air supply conduit to supply air in the direction of
the arrow C to chamber 53. ‘A tube 56 enters chamber 53 so
10 that its end 57 is in close proximity to diaphragm 54.
‘Tube 55 and chamber 52 are connected by a small bore tube
58 and chamber 52 can be exhausted through a small bore
flexible tube 59, the exhaust of air through which can be
controlled by a hand—operated valve 60.

15 Tube 56 is fitted with a branch tube 61 and tube 61

enters a second chamber 62 which is also divided into two

(;(;

halves, 63 and 64 by a flexible diaphragm 65. Chamber 64

is connected to sﬁpply tube 55 by a gmall bore flexible
tube 66 and chamber 63 is provided with ports 67 to allow

20 air to escape to atmoépheré. Chamber 64 in_additién is

provided with.a flexible tube 68 through whichxair.may be
vented to atmoéphere-under the contrdl'of a'ménuaily -
operated valve 69. |

Tubes 58 and 66 are fitted with flow control valvés

2570 and 71 so that the " air flow there along can



provi ded.w th a flexible tube 68.through which air may be vented to

at
GF e fitted with

fﬂOM/there al ong ca
val ves. The valve operates as follows:- Wth manual controlled val ve 60

opep=air will flow

szphere'under'th

control of a manual ly operated val ve 69. Tubes 5_~%?F
flow control valves 25 70 and - 71 so that the gD,
\ ’ be contTofd ed by adjustnent of t '

| ong tube 55 into chanber 53 and press di aphragm 54 ,

aay-fromthe encd] B¢ ¢omtrobledhy adiustmensnof theseyadvesong t ube 56
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- control valve 69 femains closed, diaphragm 65 in chamber
62 will reméin pressed against the ehd cf tube 61 and no
air will_pass there along. |

Whgh it is desired to exhaust the bellows,
valve 60 is closed and valVe 69 is opened. Closing
of valve 60 will_cause the pressure to risé in chamber
52 to a level which is at least equal to the pressure
in chamber 53. Because the area of the diaphragm
subjected to pressure in'chamber 52 is greater than
the area in chamber 53, diaphragm valvé 54 will clbse
over the end of fube 57 and prevent further air enteriné
tube 56. At the same time,  pressure in chamber 64 will
fall as valve 69 is opened and this will cahse.diaphéagm_
65 to move away from the end of tﬁbe.Gl. Cdnsequently
air will flow oﬁt of the bellows and eécape from the

syétem via tube 61, chamber 63 and ports 67.

One remotely opéfated air valve is normaily
provided to control the head raising bellows 3 and a seconc

‘similar valve to control the foot bellows 4. The valves'



air wll flow out of the bellows and escape fromthe systemvia
chapber 63 and ports 67. One renptely operated air valve is normally

bl owe
t hat
appre

by th

t hrou
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conne
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made
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Q‘d to control the head raising bellows 3 and a second 25

nveni ent location, for exanple, within the housing 12 or
r unit. Valves 60 and 69 cag.,be |located in a hand control

tube: 61,
simlar

n the

unit soq

t he patient or a nurse may “opérate the bellows. It will be 5
ciated that the use of renotely operated air. valves and bellqws and
| ow pressupe BbEat@dPeMeradhediv&hDgnand olcawsid g fr tdeabpad ,and f oot
'sections of the appliance is a very safe systemand in particul ar avoids
the neeflthan ahe @lcactingal 2 connint tbasbiowere weidt or waohtesl §0operated 10
e nurse or or patient. As can be seen fromFigures 1 and 2 the conduit
72 foran@e€? ngaanbieekkgastedchd mia handmprtoad t wei hedd beakowBe3 ext ends
gh the appliance. Al though not SEeC|f|caIIy shown,: the conduit from

RALEPEORS 8l FETER MAYRPERASEgRNENO AP A Yancelt THusL Be|

t f d t f dth
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o control the foot bellows 4. The val ves -13- can be | ocated at

-t

anee e oL Ay 146 Bhiasdee 40r (0 bUGLHPRRL $UiLaGG dRat hereof) isQ

fron1a M Cr opor ous
lowering of the head and foot sections of the appliance is

a very safe system and in particular avoids the need for
any electrical connections to the bed or controls operated
by the nurse or or patient.

As can be seen from Figures 1 and 2 the conduitg 72
for feeding and exhausting air to and from the heéd
bellows 3 extends through the appliance. Althoﬁgh not
specifically shown, the conduit from the-fo§t bellows also
passes through the applianée; Thus; all connections for

supplying and exhausting air from the air sacs and the

bellqws pass through the housings 24 and 12 mounted at the

foot of the appliance.
Preferably the air sacs 10 (or the upper surface

thereof) is made from a microporous fabric which is non-

permeable to air but is permeable to water vapbur. One

25

such materiél is a microporous polyurethane-coated nylon
manufactured by Cafrington and Dewhurst under the trade-
mark Pérmétex. |

The air sacs_id are connected to the chambers 19 and
20 by connectors of the kind described in our Patent

‘Application No. 8006375 (2,070,174).
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perneable to air but is perneable to water vapour. One such material is a
m cr opor ous pol yur et hane- coat ed nyl on manufactured by Carrington and"

:Dewhur st under the trade- mark Pernmatex. 25 The air sacs 10 are  _.
connected to the chanbers 19 and 20 by connectors of the kind describ
our Patent Application No. 8006375 (2,070, 174). - 14 - CLAIMS 1.

: suﬁport appl i ance adapted to be supported on a bed frame and conprising a
plarality of el ongated i nfl atabl e aiy _sacs, nounted in groups, extending
.transversely of the appliance and prOV|d|ng a surface for 5 supporting a
per son-thereon, each group of sacs being connected to a respective supply
header chanﬁéﬁé&ﬁd to a respective exhaust header chanber |ocated at
opposite sides of the appliance for. passing pressurised air through said
sacs, said supply header chanbers being connected to 10 air supply conduits

. ' th h h | t ed at d of | i d
Bach exhavsi-header cAmBHPAR n @SR ARA SPRFGON (B (ORI
through a resPechi ¥ Jd OWaGant £8h Al iEng 20 p1ura188y2R8 | g88s AGSer ding

to cl.aim1, "wherei Bh5 rCSaks e Rd'6h 3 Pase CcOMpri’si ng

~ foaned pl astji£8) gk afﬂaém@ irpbBar- IRt fld @ c ¥l chy 1 g rAped té%c@éﬁ\ﬂ'x@?g
passagemays for receiving said condui ts.

Y transversely of the appliance ‘and providing a surface for
K_j_ . 5 supporting a person thereon, each group of sacs bexng
| connected to a respective supply header chamber and to a
respective exhaust headei chamber located at opposite
sides of the appliance for passing pfessurised air through
said sacs, said supply-header chambers being connected to
10 air sucply conduits passing throuéh a_commoh housing
located at one end of the appliance and each exhaust

header chamber being arranged to discharge to atmosphere

through a respective'flow control valve.

2. An appliance according to claim 1, wherein the
15 air sacs are mounted on a base comprising a foamed
plastics or foamed rubber material which is shaped_to:

provide passageways for receiving said conduits.

3. An appliance according to claim 1 or claim 2,
wherein the inflatable sacs are releasably connected to

20 ports in the header chambers.

4. An appliance according to any cne,of-the
preceding claims which also includes a baseboard and at
' _;_ﬁ___ﬁ______,___.

L



3.

An appliance according to claim1 or claim2, wherein the

“|nfla&aQJe sacs are rel easably connected to 20 ports in the Reader

cha % An appl i ance according to any one of the pr ecedi.ng o
~clai ich also includes a baseboard and at - 15 - least one - .

I nfl | e bell ows di sposed between the baseboard and the air sacs, the

bel | ows- bei ng connected to a. souA@e~of pressurised air via a control valv

so that _the supportin surface forned by the inflatable sacs can 5 _*Q

cont our a&ﬂ%s#&%kﬁtéPAQObFﬁé%%Fl&&§P833d betwegenpfh %nce-

a7 by %%gﬁ%osr% ToghahR: apeoshg: Fre g Aoy B EERREncnBReFre TR ° " an

appl i ancée e c?g ﬁgg?%%glrrps%d)raﬁl a} {13 53 égntg%f %JarlT\}a{'es' i\:ﬁf@@ard

conprises two par

by a connector in or

L ranspoktgt 'sQiﬁfpo}tJ.ng sur fAEeA Y # éE CpPC eAkdiiHE 1t aH1@ NBdld Ncydi ch the

control

val ve

controlling the contouring of the surface forned by the

i nf3 at aldee cOnEHUredabyecadmebyidh ofpeiat ed shé belyvewshi ch conprises a
having an inlet and an outlet, the outlet including a tube which
projects into the chanber and the chanber being divided by a flexible

chanber

di aphra
the dia

3

whi ch the

10

15

20

25

bellows is arranged to be supplied with air by means of a

conduit passing through said common housing.

6. An appliance aqcording to claim 4 or claim 5,
wherein the baseboard comprises two parts joined by a

connector in order to facilitate transportation.

7. " An appliance according to claim 4 in which the
control valve for controlling the contouring of the

surface formed by the inflatable 'sacs is a remotely

~operated air valve which comprises a chamber having an

inlet and an outlet, the outlet including a tube which
projects into the chamber and the chamber_being divided
by a flexible diaphragm so that the outlet and inlet are
in the same part of the ehamber, the diaphragm being
movable between two extreme positions in one of which the
diaphragm seals the end of the inlet tube and the other
allows air ro eseape into the chamber through the tube, -
the other part of the chamber being pressurised and the
position of the diaphragm belng controllable by ventlng or

not venting air- from the second part of the chamber.

* [ L M §

mso that the outlet and inlet are in the sane part of the chanber, .
hr agm bei A 20PPhiareecapeerding ke eleidhd podiarein theone of W
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ﬁiaphragn1seals the end of the inlet tube and the ot her allows air to
escape_into the ehanber through the tube, the other part of the chanha{
y

bei'ng pressurised and the position of the di aphragm being controll f
venting, or 25 not venting air-fromthe second part of the chanberf. )>~[~16-
8. - A support appliance substantially as described with refeen to
-t he<acconpanyi ng dr aw ngs. _
L . - 16 -
8. . A support appliance substantially as described

with reference to the accompanying drawings.
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