PATI ENT | NCLI NE DEVI CE HAVI NG CENTERLI NE SPI NAL SUPPORT Cross-Reference to
Rel ated Applications [0001] This application is a continuation-in-part of

U S. Applwoabiosmsdde. 11,732,184 filed April 3, 2007 andpicsaseshomsrrss S.
Patent No. 7,467,431, which clainms priority of U S. Provisional Application
No. 60/855,874, filed Novenber 1, 2006 and U.S. Provisional Application No.
60/ 860, 044 filed Novenber 20, 2006. Priority is clained herein for the

subj ect mater disclosed in those earlier filed applications. Field of the

| nventi on [0002] The present invention relates generally to patient incline
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chest wal | Background of the Invention

[0003] Incline devices for elevating the head and upper torso of a patient with respect to
the patient’s legs are known. The inclined position assists breéthing and allows the patient
more freedom of movement to observe and to better interact with surrounding objects than in
a flat, supine, position. One specialized use for a patient incline device is to place the head
and neck of the patient in better position for an intubation procedure in which an endotracheal
tube is inserted into the patient’s airway. The desired position for the patient being intubated,

in which the trachea is opened, is sometimes referred to as the “sniffing” position.

[0004] As discussed in U.S. Patent Publication No. 2005/0193496, it is also known to use
incline devices to elevate the head of patients for whom laying in a supine condition for
extended periods of time would be unhealthy. This is particularly true for morbidly obese
patients because excess fat in the chest wall area compresses the lungs, making it more
difficult for the patient to breath. Such respiratory difficulty can aggravate other conditions
such as Chronic Obstructive Pulmonary Disease (COPD) and Congestive Heart Failure
(CHF).
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to the sides and arns of the patient. The incline device may al so include a
head [gaupor t Wikkeh b ¥tient is inclined using a conventional incline device having a sloped

incline ramp that contacts the head and upper torso of the patient, the spine of the patient may
not be fully supported along its length such that an upper portion of the spine curves (i.c.,
analogously to a standing person exhibiting a crooked or “hunched” posture). Such curvature
of the upper spine tends to contract the chest wall area of the patient. Thus, the respiratory
benefits associated with inclining a patient, particularly an obese patient, are not fully realized
because of undesirable misalignment of the spine. In addition, the condition of sleep apnea
may be aggravated for patient’s that are inclined for extended periods of time with the spine

in an unsupported condition.

Summary of the Invention

[0008] According to the present invention, a patient incline device includes an incline
ramp and a spinal support. The incline ramp elevates an upper portion of the patient,
including the head, with respect to the lower portion of the patient including the legs. The
spinal support is adapted to contact the back of the patient whose head is elevated by the

incline ramp, such that a central portion of the back adjacent the spine is supported and lifted



[ 0009] The support of the spine provided by the spinal support pronotes
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inflating) and comprises a cushioning material in an interior of the incline ramp.

[0011] Preferably, the incline ramp and spinal support are located on an upper surface of
an underlying support. The incline ramp and spinal support may be removably attached to the
underlying support or, alternatively, may be secured to the underlying support. According to
one embodiment, the device includes a base member having an upper surface on which the
incline ramp and spinal support are located. The base member may be adapted for attaching
the base member to an underlying support member. According to one embodiment, the
device also includes a support pad on which the base member is located. The support pad

may be adapted for attaching the support pad to an underlying support member.

10012] According to one embodiment, the patient incline device comprises a transfer
device including an inflatable plenum having holes in a bottom sheet to create a load-bearing
cushion of discharging air beneath the transfer device to facilitate sliding movement on an
'underlying surface. The transfer device preferably includes side pull straps for applying

pulling force to the transfer device.



invention al so nmakes the clavicle areas and the subcl avian vessels nore
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al so includes clavical supports |ocated on opposite sides of the incline
ranp. The clavical supports may define separate interiors for independent
inflation with respect to the incline ranp or, alternatively, nmay define
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connected to an outlet of the regulator. According to one exemplary embodiment, the
regulator is adapted to deliver air to up to four chambers, The pulsating pressure system
preferably includes a controller having buttons associated with each outlet of the regulator for
switching between a pulsed-air delivery and a non-pulsed air delivery via the outlet. In this

manner, any combination of the chambers can be pulsed by the pulsating pressure system.

[0015]  According to one embodiment, an air supply may include a source of pressurized
air and a heating device for raising the temperature of the pressurized air. Preferably, the
heating device is connected to the pressurized air source in an in-line manner and can be
turned on and off by an operator for delivery of either heated or non-heated air by the air
supply. According to one embodiment, an air supply includes a source of pressure air, a
heating device and a pulsating pressure system. Alternatively to heating the patient, the
patient incline device could also be adapted to cool the patient by providing ventilating
openings in an upper surface of an inflatable portion of the incline device on which the
patient is received. Preferably, unheated air would be directed to the patient through the

ventilating openings to provide cooling ventilation to the patient. Any inflatable component



patient is received. Preferably, unheated air would be directed to the
patient through the ventilating openings to provide cooling ventilation to
t he pati ewmD.20/wgssonf | at abl e conponent of an incline devi eeTasecawds17g8t o t he
i nvention could be adapted to include ventilating openings, such as the
incline ranp, the centerline support and the base nenber, for exanple.

[ 0016] According to one aspect of the invention, a systemincludes a
ventilator for delivering a ventilation gas to a patient and a patient
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wedge- shaped chanber inflates, the pop-up chanber raises and lifts the
thoracic curve of the spine. This [jfting provides confort and a nore
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on the spinal support chamber in a location approximate to the patient’s thoracic curve. This

pop-up chamber is inflated by an internal vent from the wedge-shaped spinal support

chamber. When the wedge-shaped chamber inflates, the pop-up chamber raises and lifts the

thoracic curve of the spine. This lifting provides comfort and a more straightened profile of

the spine. As in the other embodiments, the centerline support causes the arms and shoulder

blades to fall away to the sides and thereby expanding the chest cavity.

[0018]  An attachable inflatable accessory is also provided to be used with an incline
device where the centerline support does hot lift the bottocks, such as the wedge-shaped
spinal support described above. The accessory can be attached to the device to lift the
buttocks when needed to allow the patient to be positioned with the pelvis or buttocks raised
for sanitary care and/or obstetrics or gynecology procedures. The accessory is preferably an
inflatable air chamber with side lobes that lie along each side of the incline device (or a

transfer pad on which the device is mounted) and a curved seat that inflates below the



inflatable air chanber with side | obes that |ie along each side of the
incline device (or a transfer pad on which the device is nounted) and a
curved seaD 2tvamssonf | at es bel ow t hebutt ocks. The accessecy/usagooler7as t ached
to the incline device or transfer pad by hook or snap fasteners for easy
attachnment and renoval. Brief Description of the Drawi ngs [0019] Figure 1
is a perspective view of an inflatable patient incline device according to
a first exenplary enbodinment of the invention including an incline ranp, a
headbgtuRRer Theidckeoramdy be aehet {o theirsiheddvicuppontfer pabalok atshgched to a
base nenber. [0020] Figure 2 is a perspective view of a patient incline
devi &steaeisdeigrasy aitashmeBawiamexdnpl ary enbodi nent of the invention
including a static incline ranp and an inflatable centerline spinal support
secured to a base nmenbermp.: o Fol LoSvi erspective view of a
patient incline device a{%:ré%lﬁg‘i%%pﬁglggfﬁ??ﬁ el%drorpl ary enbodi nent including
an i Lhe r a_head_ s f P cent erli i . port
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on t hed & poiténtise pRing) SHPRPTRIFGIAVARLY dHomied to A basednereRari on away from the incline
ranp such that the peak of the wedge-shaped chanber extends only to the
regi t i.ent! F . Wolllg : pective
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I end Rdth§lafCatisihant of tHedhsentioh énghatingastatic hietihecks anidnpeflatalslef or sanitary
care or nedical procedures. [0024] Fjgure 4 is a perspective view of a

pat i eertterling Fpingl SYBRATEEECHECEIP @ibAR EMBETF ourt h exenpl ary enbodi nent i ncl udi ng
an incline ranp, a head support pillow, a centerline spinal support, a base

menb foa1f. paﬂgm?%?\i@ﬁ' Eﬁ&éﬁi"\/@me% & @ﬁ%ﬁ{ inf8M &Sicel0028he b gufigs 5 and 6
are end views“of "a paple t supported on a patient incline device
i |1 usképlaryentitudiraéfténtluding an sebiperaned aphesd smppoppdidvdend] byertdtineent er | i ne
spi nal . support of the prgsent i nvention.[0026] Figures 7 and 8 are side
vi ewsPispl SHPPRE peHteddfgdft ed on a patient incline device

[0022] Figure 3Bisa perspectiv.e view of a patient incline device similar to that shown in

Figures 1 and 3, except that the centerline spinal support is a wedge-shaped air-inflatable

chamber located on the incline ramp and angling upward in a direction away from the incline

ramp such that the peak of the wedge-shaped chamber extends only to the region of the

patient’s lumbar curve.

[0023] Figure 3C is a perspective view of the patient incline device of Figure 3B in
combination with a removable accessory to raise the patient’s buttocks and pelvis for sanitary

care or medical procedures.

[0024] Figure 4 is a perspective view of a patient incline device according to a fourth
exemplary embodiment including an incline ramp, a head support pillow, a centerline spinal

support, a base memiber, a pad, and an inflatable transfer device.

[0025] Figures 5 and 6 are end views of a patient supported on a patient incline device
illustrating the effect on a supported patient provided by the centerline spinal support of the

present invention.



illustrating the effect on a supported patient provided by the centerline
spi nal support of the present invention. [0027] Figure 9 is a perspective
vi ew of paDi2erorossseel i ne devi ce according to a fifth exempirarsgooembhrds nent of
the invention including an incline ranp, a head support pillow, a
centerline spinal support, and clavicle area supports |ocated on opposite
sides of the incline ranp. [0028] Figure 10 is a perspective view of a
patient incline device according to a sixth exenplary enbodi nent including
an imphbne ReRedAMINY af b Wbws 8f atisHPROporiedagl opaticnomatieddeviceopposi t e
sides of the incline ranp as integral extensions_of the incligﬁgéanp.

ure
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cont roIS §¥s\;teeﬁram[0030] Figure 12 is a schematic illustration of an air
suppPY P TEM Tl uding a heating device in-line with a pressurized air
source. [0031] Figure 13 is a schematic illustration of an air supply

syst ggincl wgurg 9ds & perspetiof vipnesuticanclmierdeviae hearding tdefifilte and a
pul sating pressure system [0032] .Fi.gure 14 is a schematic ilJustration of

a verramREYSRIOARISN PhHeYREAR tlidiHE HymSiRFdATP 4PFEITUBPLE B A% pat i ent
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i ncl rne " syst'emin response to ¢ In ventilation gas delivered to a
pati emip.fromthe ventilation system Description of the Invention [0033]
Referring to the drawi ngs, where |ike nunerals identify |ike elements,

there is shown in Figure 1 a patient i.ncl.ine device 10.accor di to an
exenplO2B8) e FISYEHENT 7 BFISPYFLVE ﬁ\?@vn? 'acﬁ?tlieﬁté}l{}meﬁ%wéfﬁ af%o(ﬁhpg go ?%:’%%912 and a
cent j i ; dBRE 5ty 18i0af abase nenber
16. %é&EQSerBgﬁh?%ﬂgggg%%%é%g?gﬁ§ﬁ%&ﬁﬁ%g%%:he cggﬁgflﬁﬁgtggﬁnal support 14

i s atapted dntoppoviretsitt ofitheantlinzlrapp as ingepralfextemsiopael BAtNNZURP-adj acent t he
spi ne and bel ow t he shoul ders of the patient and to support the central

back portion_at hei ght ahov he base nber 1 I ed support of
t he @ﬁﬁ?ﬁal &@E%§d§?%@W“538¥$&%§“%}%%EW@%%%%PFmgnggﬁgﬁ§g¥%%'and lateral ly
redistributes patient nmass on opposite sides of the spinal support,
es pefimoh Y Waghrel1Pgs Radlieaniic iBustaeseof ather supgiysdysichuintladingfa lpatinigent  nmass
results in a

device in-line with a pressurized air source.

-[0031]  Figure 13 is a schematic illusiration of an air supply system including a source of

pressurized air, a heating device and a pulsating pressure system.

[0032] Figure 14 is a schematic illustration of a ventilation/inflation system including a
ventilation system, a patient incline system, and a controller adapted to control the operation

patient incline system in response to changes in ventilation gas delivered to a patient from the

ventilation system.

Description of the Invention

[0033] Referring to the drawings, where like numerals identify like elements, there 1s
shown in Figure 1 a patient incline device 10 according to an exemplary embodiment of the
invention including an incline ramp 12 and a centerline spinal support 14 located on an upper
surface 18 of a base member 16. As described in greater detail below, the centerline spinal
support 14 is adapted to contact a central portion of the patient’s back adjacent the spine and
below the shoulders of the patient and to support the central back portion at a height above
the base member 16. The elevated support of the central back portion provides proper



| ateral extension of the chest wall, instead of a relatively coll apsed
condition associated with incline without the centerline spinal support 14.
The | at erwb 2emv@8®20n of the chest wall pronotes pul nonaCcy/use@ani7ces.
[0034] The incline ranp 12 of the device 10 is |located on the base nenber
16 adjacent to a forward or head end 20 of the incline device 10 and is
arranged for contact with an upper portion of a patient (e.g., head, neck,
upper torso) such that the upper portion of the patient is elevated at an

angl e ect t [ 1 tien el feet).

The i nc égr}t’tefo?gt& S%%f a}%ﬁ?ﬁu&%ﬂgredﬁ’ﬁﬁ%ﬁt%;%a? IIIJF&'S%% r%’gr}'lg;o?qeg Ofglf Sgﬁfﬁl an upper
sur f acappet, eaﬂbelaupmrenwrﬁmm igébek. he rédjutﬁbt&ﬁmrcﬁmtérﬁ ngds@pgsltdigwnwar dl y
froma forward_end 26 of the incline ranp 12 e., the end of the incline

ranp 1sterabexersipryef the ehnst WA ingerd @r?orelzav@r colppseibardaionmssqoted wyh a
r ear W%fléim%'%ﬂm%ﬁt% cé&srtfng% Qfslugﬁ%ﬁ?rh ra' P2sh ok G c‘ﬁBﬁ%} urface 24

incline ra const ongama the ramp's
Iengt rproﬁste.apﬁlﬁmhty,médhemmcl ine ranp 12 has a cross-section that is
general ly triangular in shape to provide the above-described angled
el evat i on of t{;e u‘oper portr OE gf .the patient g0035 The cent erline spinal
supporlP938] of Theyiachngrampel 2riine devier | his|lorated on the Baseansmbar|l adiegsmifo bot t om

30
30 ?P%afﬁﬂv# ﬁeaaternti%%fgge indfhe SSRIGH eng?%%%e?ﬁ)gg%&ct% ﬂ?ﬁ?ﬁ@%?es in

ness t owar a rearwar cent er I ne I nal
s upporpt)rtﬂoda «fi a,rmttente(s go rheadmrzds vapaiorso onuch Het theagpeansbr@éh of the bamtensl ce 10
and to a foo that is_not shown), The ug er surf e of . t he

cente Sl s"beh%Hg ST ﬁéo‘ﬁ%rtpogr%lp%fah%tat@n 1158 feehlgl eatrdme
I nst qum]%qgfuﬁ 5@ sﬁb'srtéﬂtﬂﬂy E[aﬁ’tﬁf bRl 9?911(?&\'{@&91‘ br¥ace @4 | The yhRgt h. Thus,

unlike the incline ranp 12; which 1s genera triangular 1 n cross-section,
t he desprfacteeﬁsll csfpthmmlchmﬁtapqr 12 ddpaieloivmesrdy fromndiedw pdahil 26 .of Theanclewrt er | | ne

spi nal su 4 cat d on t bas nber rea of. t he

Pl b A othe e o 86 ke St 1F IR0 aTRRR heteal gD BEBLAES T nc i ne
ranp g td%va?&rﬁ R watd tﬁu 98 BOMkE 'lﬁUhnefrarﬁ;p #21 64 1B SAP ulger sifacshiaugy, the

spi nal support 14 includes a forward end 36 that i1s preferably angl ed

obl i quedipewirnp 12 esqbetantiailyt doastboital @y mapumﬁth@tmmﬂbkingﬂut i%d destlpe entire
f orwar 36 of_ .the spinal support 14 contact | i ne.

oo ¢ (BB T AR LTBE 9 SFalsein B it pdreraip i aeotanp S ipoinide onner | ¢

spi nal,pHRR&sErdd] dn%le@re'l@'ﬂﬁ&gof PeYPPEraottidst t@@ﬁdﬁeﬁf a patient who is

recei ved on the incline device

[0035] The centerline spinal support 14 of the incline device 10 includes a substantially
planar bottom 30 and an upper surface 32. The depicted spinal support 14 decreases in
vertical thickness towards a rearward end 34 of the centerline spinal support 14 (i.c., as one
moves away from the head end 20 of the device 10 and towards a foot end that is not shown).
The upper surface 32 of the centerline spinal support 14 is not sloped at a constant angle and,
inste.ad, defines a curving profile along a majority of it’s length. Thus, unlike the incline
ramp 12, which is generally triangular in cross-section, the depicted spinal support 14 defines
a rounded profile. The centerline spinal support 14 is located on the base member 16
rearwardly of the incline ramp 12 and preferably is located immediately adjacent the incline
ramp 12 in contact with a portioh of the incline ramp 12. As shown, the spinal support 14
includes a forward end 36 that is preferably angled obliquely with respect to the bottom 30
such that substantially the entire forward end 36 of the spinal support 14 contacts the incline

ramp 12. Positioned immediately rearward of the incline ramp 12 in this manner, the spinal



10 and elevated by the incline ranp 12 of the device 10. [0036] The
centerline spinal support 14 has a width, W, which is reduced wth respect
to a w dtwo 20vo/098§02t he i ncline ranp 12. As shown, the spcmaiS2egppuss 14 is
| ocated in a substantially centered fashion with respect to the adjacent
incline ranmp 12 Centrally located in this manner with respect to the
incline ranp 12, the centerline spinal support is adapted for contact with
a mddle portion of the patient's back near the spine of the patient. A
spaceugri ie! id eframped tabarart dactackof o pplosit tiolisteeeised o thesndinetdqeics pi nal
support 14 becayse of .the abqyedescribed.reduced width, W, of the spinal
supp Ptan%gl_GV§§€HY%&E@lﬁg@gqé&gﬁl@é{?"}%ﬂor eceiving a portion of the
patient's arns, and perhaps other laterally-portions of the patient in the
case [@j36fn ONRS@nRAALPinal ERP3AI14A%s d0a8thi e OwRRR Yredbdte vEeNegpdei e spi nal
support 14 is located imedi ately rearward of the incline ramp 12. As a

r esulatwidthh & cefithemclineraspi Hal Asshopoy thespinabsupppringésilocged ght act t he

tient's back adj t th ' h.that. t ine, i by th
Bo1 narossinaly el SRBlon R otE Ry RLing s RERE | CrrdiDRIHEE, 2V, {07
CUr Vat #iemafinek REthSBipRe: thad indlid Hant IPe thel cefterlReébinal Pt icddapRd@br t he

patient without the spinal support 14. The upper surface 32 of the depicted
spi nabntsctppithr 2 middl¢ portion vé sheypatignilsdrick hearghespitg ofrthe patisnt.| ASPIeER§tih to

define.a ner al rounde rofile..This is n I L f the

i nveﬁ?ﬁ%?fﬁ?f@/@ﬁt%fom’r?égﬁ%ﬁ%?l Sé‘!llfffoggg s??aiﬁuplp ﬁ}et 136%6%%% 8%%%%?‘914 i s not
I m tgegribed Aacdiwiding W abf BRapmMabiithp6@ Ul d EafiDépaX 38T slapted Gruderiving
substantially constant slope along a majority of its length to define a
generglortjont ofithqpaticat’s aimess endperhansothar dggsily-nartions ef the Pahem arytheisatre,

| at er II§BI ocatte portions of the patient including a portion of the

pati & fPLPRE"IYe | ocated in the spaces 38 defined along the opposite

| ateral sides of the centerline spinal support 14 for support on the upper
sur f 3683718 OAs tERribebshovehe certérlind heinglfsapgort 148 le@nddriaimgaitatelyon of the
patient's back adLﬁtcent the spine is supported at a hei4g_ht gqlxge% lifted)
abov ecarardafosincing rmpr . As geesplbrths egpicrbipe snveal sapnoshHtd 5 3mm dPaces 38.
The |ifti of.. t ' i hSh ARG fin the side
port i°SHL Ctgge Pi‘%leenggP ?%n rceegtlrtggrsélgﬁggg%%at I eﬁ%ngn%ggp%)ﬁt?\gg?%i%ﬂléﬁer eby

r esulstipptgt 14) Hie ASHSE bithedpinabertiad spinal support 14 limits curvature of the spine

that might otherwise result from incline of the patient without the spinal support 14. The
upper surface 32 of the depicted spinal support 14 is convexly curved along a majority of its

| length to define a generally rounded profile. This is not a requirement of the invention,
however. The upper surface 32 of the spinal support 14 is not limited to any particular shape
and could, for example, include a substantially constant slope along a majority of its length to

define a generally triangular cross section.

[0038] As also described above, laterally-located portions of the patient including a
portion of the patient’s arms are located in the spaces 38 defined along the opposite lateral
sides of the centerline spinal support 14 for support on the upper surface 18 of the base
member 16. Therefore, the central portion of the patient’s back adjacent the spine is
supported at a height (i.e., lifted) above the opposite lateral side portions of the patient in the
spaces 38. The lifting of the spinal area in this manner with respect to the side portions of the
patient redistributes patient mass outwardly, thereby resulting in an associated lateral
extension of the chest wall. In the case of an obese patient, gravity forces acting on large fat

accumulations that would otherwise be compressing the chest wall area absent the centerline



extension of the chest wall. Pn the case of an obese patient, gravity
forces acting on |arge fat accumnul ations that woul d ot herwi se be

conpr essiwg 20tvossvest wal | area absent the centerlinespipoaiussapperss 14 wil |
tend to draw the fat accumul ations into the spaces on the base nenber 16
besi de the centerline spinal support 14. The resulting configuration of the
patient supported on the incline device 10 is sonewhat anal ogous to that
resul ting when a standi ng person arches the back and draws the arns
backwgingl sappért 14 Rillgdnd 1b Heavethe it abarmmsitibng intb ARB8Jacdcamothe bag rhanimme
presently preferred enbodi nent, the base nenber 16 conprises a flexible
sheetlObgside thessnigripespinabppost ddr A pelrsilinggprhigusptionOfiieRdtisre sheet ,

h Om‘él?épog‘liﬁﬁ ofl e ilhg@’gg dite. 1@iP$&m§\g}|§a§ aflirzﬁg%)gl::s] Yo ﬁﬁwegulaﬁg A%?@fg ﬁisfv%n%{ii‘ﬂg ing base

menbe at are stanti al r struction. 0 he incline
r anp péofathestht dudki ael Gpwndle asmppakivaidly &y ‘Ghast’abdetst bryvirdlybase nenber 16
by suitable fasteners 40 carried on peripheral tabs 42 and straps 44

P of Q00BN y. B OR8 s e BTG T R BB PecaSeraas CcotPagy
sui t %lﬁegiﬁigél{é%t ﬁ%@ﬁ&ﬁ%gg%ﬁ}zablm\éﬁgamc ok benssed shasiRAdvef jddwe

depi cted snap nenbers As shoul d be understood, the attachnent
bet weauitche Oitiees daseembraberd 6owld dhe bl inclotling daseampmb@'s dred aepubsiimtaliyport 14
es for. .alternative attach t of the

provi ded by the fasteners provi

i ncl iWﬁéfV‘eﬁ?BStTE’“%-dAéﬁﬁ?\‘ﬁ% téﬁﬁlﬁg?"t Tagp %%ﬁ?n@ﬂmeés}“éi Wagﬁﬁf}iaﬁeg suppor t
menber, iRgtead vate HBRLACR] 6 StabRIRIERNAY cakfed Al S@iphttal tabs APhnd €qui red

t hat t?’le incline ranp 12 and spinal support 14 be renovable as depicted. As
an alstrepsbit iespectivdip cometied ¢o therpcelibg rampl 12 pidhtiie spinspsippotd 4c Budferablyst ead be
incorporated in an i.ntegral, .non-renmoyable m r wth an underlying
suppdhe faﬁté%éﬁb" gamprise S&‘gg HE@%",‘?%E}? emc}/egt _aﬁﬂyesuggﬁg W%O%Q%&I%m’i nflatabl e

tr angfevdeddi®ve Bled hsteddbraBiddi @8 sap memieedicei vabl e that the spinal
support 14 and incline ranp 12 coul d be adapted for separation from each

ot her such that the incline ranp 12 coul d be used w thout the_ spinal

suppdf40i4. Aesnild Thendtesded. st sachraent beteen tee bpso meenbep 16 aed tides a head

support. pillow,46,for .supporting.t tient's a portion of
PSR A5 SRS L) B ARE T s B 0RY 7 00
i ncl igR8cHRHR o thcaslilime eathp i D@ntesitaienppotD1Plo dfuitdl inderiging suppdd. The head
support pillow 46 is preferably centrally | ocated between opposite | ateral
si degnember instead of the depicted base member 16. Also, it is not required that the incline ramp

12 and spinal support 14 be removable as depicted. As an alternative, the incline ramp 12

and spinal support 14 could instead be incorporated in an integral, non-removable manner

with an underlying support member (e.g., & sheet, an inflatable or static pad, an inflatable

transfer device, etc.). In addition, it is conceivable that the spinal support 14 and incline ramp

12 could be adapted for separation from each other such that the incline ramp 12 could be

used without the spinal support 14.

[0041]  The depicted patient incline device 10 includes a head support pillow 46 for
supporting the patient’s head. As shown, a portion of the head support pillow 46 is located
on the upper surface 24 of the incline ramp 12 adjacent the head end 20 of the incline device
10. The head support pillow 46 is preferably centrally located between opposite lateral sides
of the incline ramp 12 such that the head support pillow 46 is substantially aligned with the
spinal support 14.

10



of the incline ranp 12 such that the head support pillow 46 is
substantially aligned with the spinal support 14.[0042] Each of the incline
ranp 12, wernvsvdsssee spi nal support 14, and head support ppirhuseawsn6776s
patient incline device 10 is inflatable. The patient incline device 10
includes an inlet 48 connected to the incline ranmp 12 for introducing a gas
such as air (e.g., by attaching an air punp to the inlet 48) into an

i nternal chanber defined by the incline ranp. As shown, the device 10

i ncl @] opeiachgs (Onckimmuamipcl, congerbet spied stpreri W lhnd beadsaypparPpidlad t he

terline. spinal 14 _such that air. fromthe jncli i1l b
£ andPek PRI HHeDns RETECH PR e TR EnER e S e | A PR TS &5 nel

SUPPQEfineltbd th theliflé e TRAPAR; fof Holit§hd 28as'sABPaslAr &I, Wﬁta@hth R afpi nal _
support 14 are both inflated fromair rntroduced in the incline ranp 12 via

t he ahmpitoltiet ink848) i06x8] intiveal ghariearidcfingd hyrthe dwline e Anghovdediea second

inlet, 52 nnected to t head support. pill.ow 46 f i I ng the head
suppélFchf)iwF@&E%O?@llbgsfg%bﬁ?n};{?‘flgﬁaﬁl ﬁg? “BYrea e lf)lélr%e r? %lpt]%egnlﬁ% é;t 52) .
Pref gegbtide shingl uBb&t i OkudH thither hieadhSupRey tampi 12 Wi Bardmsfeseparatied from

the interior of the incline ranp 12 to provide for independent inflation of
t he seppdine spingl wapas 14 teiintlatd theapipglspppogt 14. Aintthis snapggi dre ¢S TRHR) i ne ranp
12 ¢ be s ratel v, in f i . il | ow 46,
For 240 eERBREEHERuPhort 1 e Wi iFiel AP Y i RDEFR SURRRAC x| O 211 e
devi ge B4i@eeanht MY to a second exenpl ary enbodi nent of the invention.
Simlar to the incline device 10 of Figure 1, the incline device 54

includes an incline ranp 56 .for elevatin r portion_of a, patient and
a cerf@3li neThppaient ok dgviesglO ipply estwg‘%"gﬂﬂgﬂ?gzﬁ edfathsiepdic i ne

devi - i.nal r Iyed le Vi ¢ SiaeflinoSinl @GR! ear war d
of t%gpéo%c?lylﬁg @?ﬁgﬂ‘éléﬁ#%ﬁ%rﬁgﬁcgﬁ@ggﬁgw ?gt(“ﬂ%?& nal : §r (Ialaa of tht(aJ back and
to | ithé inldv62}% Prefalably the infietibr ofdbpbead suppat pidlopott is separatd fhm that i ent to

| ateral ly extend . .the chest wall. .The,inclinpe._r and cent.erli-ne spinal
suppdn&enslsoféfi%mcb%{a@av Ehtoovigh {8 Pieat B BT o s S neE b ' [ 0045]
The i inl h N t, tB8inclihdk@nipe GRibRaAkpaERAATatdd fRfusé ncl i ne
devi gagailg{llhkgﬁiﬁatﬂgglﬁg?% itnl gl't0164ﬁ?ip connect e% to@?heaspi naIS support 58
for iwithontitheitesd suppag pilleh 46sfonexaniple.o the interior of the spinal support
58. The incline ranp 56 of patient incline device 54,

[0044] Referring to Figure 2, there is shown a patient incline device 54 according to a
second exemplary embodiment of the invention. Similar to the incline device 10 of Figure 1,
the incline device 54 includes an incline ramp 56 for elevating an upper portion of a patient
and 2 centerline spinal support 58. Like the spinal support 14 of incline device 10, the spinal
support 58 of incline device 54 is located rearward of the incline ramp 56 to properly support
the spinal area of the back and to lift the spinal area with respect to side portions of the
patient to laterally extend the chest wall. The incline ramp 56 and centerline spinal support

58 are located on an upper surface 62 of a base member 60.

[0045] The centerline spinal support 58, like the spinal support 14 of incline device 10, is
‘inflatable. An inlet 64 is connected to the spinal support 58 for introducing a gas such as air
into the interior of the spinal support 58. The incline ramp 56 of patient incline device 54,
however, is preferably not inflatable. Suitable cushioning materials for filling the interior of
incline ramp 56 include a foam, batting, or gel material. Constructed in this manner fo
include an inflatable spinal support 58, the incline device 54 desirably provides for inclined

support of a patient on the static (i.e., non-inflatable) incline ramp 56 of device 54 with or
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however, is preferably not inflatable. Suitable cushioning materials for
filling the interior of incline ranp 56 include a foam batting, or gel

mat er i al .wQansxessoeed in this manner to include an infl acahiseomposT7as

support 58, the incline device 54 desirably provides for inclined support
of a patient on the static (i.e., non-inflatable) incline ranp 56 of device
54 with orwithout the additional support being provided by the inflatable
spi nal support 58. It is conceivable, however, that the centerline spinal

suppefithodhe addidoral sppbe beaipprofilad Bpihe ihfldisbié fEndiRGhpdIess.aR 56 by
including a CUShIOHIn% filler material such as foam batting or gel in the

i nt efFPusEivables howayst, fgt tha geptarkinsginal gmpert SPiseuiddia hranansinflaBblediig

centgrl.i ' J . . ' ' 54 ef I secured to
tho. sindmeT B3k 33RARNEs 25 Bl B kBB BRIP S 8RS, B4R P Busptea  or
r enottelinferionofithe spiageupmrbss. 60 i n the above-described manner for incline
device 10. [0047] As shown, the relative dinensions between the incline
ranp 56 _and centerline i nal support, 58 of incline device 54 are simlar
to t@éélaof gl HE AP 78 aeFbEs enal FeRparhsh okigglinesdeyice Mef i ned above
the Yppern) REGeH % A WS SuRIERY ORPAS e i des of the
spi ngl sﬁ%ggﬁ 8. ' tﬁg manner de%fggls%}ggﬁggove 6£}E5ég€1feb£e1%%‘8§ t hese

s pacedaparddondtaptvelifrérorthe base imdnmtgr 60 dethp abbveadesciifcdampater fotinclipar ti cul arl y
thosg of obese patient, when the spine of the patient is supported on

t he Spffal support 58. [0048] Referring to Figure 3A there is shown a
patient incline device 66 according to a third exenplary embodi ment of the
i nvepgo4en. TAeshohal ihegelavd GitheBfiohddriE@Sthathclin e s aPcHrand a
centerline spinal support 70 |ocated on an upper surface 74 of a base pad
72. Shealispgparh®s efducloe BEicgl5dord siglilgtwsthesetod pdtien ppdine dpvice dhswh | ocat ed on

the jneli 68 adj t a head f the.incline device,66.

pr ot WP SERRRA PRLAFE oo i Ther ooeBort e HPRR &I thport 70
and ifes drBsHRd ROFPorPsd. | BMhd MiahSeridaidribe @ RbSre fbi deideh®), tHREE épagesdgyi ce 10 of
Figure 1, the patient incline device 66 includes inlets 78, 80 for

i nf | adapkrg foneeceinigisifde nogignsed apatiet eprtiglybohesef anhesepaticels pligr i vel y, and
hol e . . Locl i spi nal support 70 for
inflati ﬁg@{%ﬁﬁ%ﬁ%ﬁ%&ﬁs g@%%g&gg{%ﬁ@ g@gg}tggd 72 could define an inflatable

chanber. Alternatively, the base pad 72 could include any suitable
[0048]  Referring to Figure 3A, there is shown a patient incline device 66 according to a

third exemplary embodiment of the invention. The incline device 66 includes an incline ramp
68 and a centerline spinal support 70 located on an upper surface 74 of a base pad 72. The
incline device 66 also includes a head support pillow 76 located on the incline ramp 68
adjacent a head end of the incline device 66. Preferably, each of the incline ramp 68, the
centerline spinal support 70 and the head support pillow 76 is inflatable. Like the incline
device 10 of Figure 1, the patient incline device 66 includes inlets 78, 80 for inflating the
incline ramp 68 and heﬁd support pillow 76, respectively, and holes 82 between the incline
ramp 68 and the spinal sﬁpport 70 for inflating the spinal support 70. The base pad 72 could
define an inflatable chamber. Alternatively, the base pad 72 could include any suitable

supporting material in an interior of the base pad (e.g., foam, gel, cotton, etc.).

[0049]  In a similar manner as that described above for devices 10, 54, the incline ramp 68
and centerline spinal support 70 of device 66 are dimensioned with respect to each other so as
to define spaces on the upper surface 74 of base pad 72 along each of opposite lateral sides of

the spinal support 70. As described above, these spaces are adapted to receive opposite side
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supporting material in an interior of the base pad (e.g., foam gel,

cotton, etc.). [0049] In a simlar manner as that described above for

devi ces WO 28®/098802 i ncline ranp 68 and centerline spi n&CTASP@ON67739 Of
device 66 are dinensioned with respect to each other so as to define spaces
on the upper surface 74 of base pad 72 al ong each of opposite |ateral sides
of the spinal support 70. As described above, these spaces are adapted to
recei ve opposite sideportions of a patient, particularly an obese patient,
whos @osjsing ef # patianbperticatprbantahesaspstisnl, whossspe iy mpppﬁe@éy therginght i ent

incIEQ gggice 66 i ncludes fasteners 84 | ocated on tabs 86 connected to the
base p@ﬁ) "about the periphery of the base pad 72 and adj acent a bottom
surface of the pad. Arranged in this manner, the fasteners 84 provide for
renmoJedsg at Theepurient inclind devricdeddi ineludds fhaermrs 8hidedtby bmabs Bppontectednter, or

to attach an accessory to the device 66. [0051] The incline deyice 66 al so
i ncl dercasg Pak A# 2RAHH H&HBHBP?W@@%V@E‘F%E%Q Espdy 4?@“‘5 RGUORLSY Of\é%‘e adj acent a

head 2R dAfnbdiin'die h}aaﬁe bﬁl%i {58eR0s 84 BRIRIR YmoFARD Bchifafe ofife 1 NE ramp 68,

t he e spi nal suppor and the head support pillow 76 is
i nf| ateailok 66 td arkendekginigrsopparengimbe er thletpth & gueessofy, totthedpatd @t i ncl i ne
device 66 includes inlets 78, 80 for inflating the incline ranp 68 and head

su illaw 76,. respectively,, and hol.es 82 het the, incline ra 68
ana st nERe gt s Al HRMRE S RGP R ST Buptet o Be et hbe pad
72 couhd cdalijabst amehdbd RS aht trchifaaBate 66N Hrefendly, ¢adtvof thmchasanask, 72 coul d
i ncl ude any suitable supporting material in an interior of the base pad

(e. g.the ¢apsarlinggpinal senront/0 andshy heqdroppyrt pillaew odrirditabbnt Like theHBelinei n Fi gure

3B. The. inglipne device 166. i ngl udes dnckin . : nterline
pi naevist BfioF Pliaisct o R et s AR dfs LR sd AR 650 17

Unl i kgelirld@arfif 88 @hd h&Rl sBpAd bilupPTa) iéspbaitieig ahhatbO8IpBdtReerpihefindliac and
potentially extending under the area of the patient's buttocks, haowever,

t he spnn4R asdgisowinal supppd 78 fapddlatiagtssaingl uppert /8t ABe Basepardéroti§cat ed on

the ipegline. ranp..a ngl i ' ' ' e incline
rarrp.d&ﬂ%mbg{g%%]ﬂ&g?%? %eAi\?\%g%&%g‘bée S%H%dnzéég&dgp}g%)% F@f%b?]ét]o the region
of t hgpputih@hatepial rdddhtetior ¥ethe b padeg), fanmael ostai, de.)of the wedge 173
extends from about the base of the head rest pillow 176. The wedge- shaped

spi nal support provides increased stabilizati on. of t.helgg%{c?u%tes on the

i ncl ilA&SHanpA e erabadiaeny s phawrsindiigys B. The incline device an

incline ramp 168 and a centerline spinal support 170 located on the upper surface 174 of a
base pad 172. Unlike the centerline spinal support having an elongated profile and potentially
extending under the area of the patient’s buttocks, however, the spinal support 170 is a
wedge-shaped air-inflatable chamber located on the incline ramp and angling upward in a
direction away from the incline ramp. The peak 171 of the wedge-shaped chamber extends
only into the region of the patient’s lumbar curve. The opposite narrow side of the wedge 173
extends from about the base of the head rest pillow 176. The wedge-shaped spinal support
provides increased stabilization of the patient on the incline ramp. Since the buttocks of the
patient are not lifted when the spinal support wedge inflates, much of the weight of the patient
is transferred through the buttocks directly'o_nto the base pad 172, which provides an anchor
point of a three point stabilization (the head-end sides of the ramp under the shoulders

provide the other two points).

[0053] Tn a preferred variation of the preceding embodiments, a pop-up air chamber 175

is located on the spinal support chamber 170 near the narrow side 173 of the wedge in a
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patient are not |ifted when the spinal support wedge inflates, nmuch of the
wei ght of the patient is transferred through the buttocks directly onto the
base pad wo2piwiessoR provi des an anchor point of a threeprpwoiustomsiatissi zati on
(the head-end sides of the ranp under the shoul ders provide the other two
points). [0053] In a preferred variation of the precedi ng enbodi nents, a
pop-up air chanber 175 is |l ocated on the spinal support chanber 170 near
the narrow side 173 of the wedge in al ocation approximate to being bel ow

t he 1QQti&E kfprétimae: PVeln®RIGE the thakéie birve psRionef a Patisntpopingp Thikrdper 175 i s
inflated by internal vents 177 fromthe wedge-shaped spinal support
chanierch rl 76 heindlaicd By igmeby ety hinisen thergedgorshapessPiah & BPSP- up chanber
175 wi ) L, ri GLLIM : r j : : lift
the Chorasi SR ELRES L AAraeE) REMAEE 0l e B8 e ST O el e

pr of ipk@sigt atdvemdfbnender edyatiag shask) adfldt the terandcul ¢ cgianpfithespamers  and
shoul der bl ades to fall away to_the sides to expand the c t .cavity. The
wedgde FRguer SpPraItrasahigst Prafile Al %ﬁapw& AR ffﬂﬁ}l%?réfﬁﬁoa“ di ment
for_Ghfs MEOIRCASUIGAS full B0B/H, (IDEOHUEHHARCESPLARY. THRRRGEC-does not
extend past the |lower spine dand hence does not elevate the pelvis and

but t ehdred spmalkmpport beit pepepechaiiber is agrefesed erabodiment favtheveeinevreides he

medi cal staff may wish to elevate these part of the anatomy for hygi ene and

sanitary care (washing, bed pan, etc.) or ical ocedur as

obst é&qeté‘&s 0 heg‘?’ﬁ&%ﬁhg@iﬁb%’r“@@éwgs‘ﬁ’e%ﬂmfég%g%f’avhﬂoﬁer eleigg%&g%ge as shown
N Flgd Sor3fevhe thE fiHagd bRfiodkB] & dettrives BeovENernefams sitlayiohd, bwdes ce 310 i s
an inflatable air chanber with side | obes 312, 314 that |lie al ong each side

of t Ivérehdlsempdidal Svdf why wish toretdvisdhesewrd of thsranatorpydRs egienpdSAHY ch t he

devi ce i ' : the b
pad 9 G harted pak Hoy ot aRERby R bR ol er Bl eERTOES O3l cotcory
L ft eleeiie@s MBY abes@iry fighReick 610 heshioval infigde 8Cde phakiedfadthirpurpaasf er pad

by hook or snap fasteners 320, 321 for easy attachnent ang r@ﬁrmval fromthe
i ncl i Hee aheessew. liff devier H0tia en nflajablesip slaamphen tvith s 1gbeseddor I BBUWIY be buil t

into the incl.,ne Lce . ) bh WASAZ so that it
can BEUET a%lg?jo%%f%éa%sp aﬁgg%%ngfeolﬁ?lzl?eg%Qt&tﬁZO%ﬁr%&%gﬁ;P ?@F%OSS] tllI%gf erring to
Fi gurdevide id MetiRed)und hawvedreitpotiairetiloehatatosset oviendieitraee phelvl eand8 accor di ng

to a fourth exenpl ary enbodi nent, of the invention. The . ncline device 88
i nc| uniates in the arggof th% patient’s buttocks. The accessorylﬁti’t (%Vlce may be a tache% to ?he

incline. device base pad or transfer pad by hook or snap fasteners 320, 321 for easy attachment
and removal from the incline device. Tn an alternative embodiment, the accessory could be
built into the incline device and have a separate valve or air nozzle so that it can be inflated

only as needed to raise the buttocks.

[0055] Referring to Figure 4, there is shown an inflatable patient incline device 88
according to a fourth exemplary embodiment of the invention. The incline device 88 includes
an incline ramp 90 and a centerline spinal support 92 located on an upper surface 96 of a base
member 94. The incline device 88 also includes a head support pillow 98 located on the
incline ramp 90 adjacent a head end of the incline device 88. Preferably, each of the incline
ramp 90, the centerline spinal support 92 and the head support pillow 98 is inflatable. Like
the incline device 66, the patient incline device 88 includes inlets 100, 102 for inflating the
incline ramp 90 and head support pi_llov? 98, respectively. Unlike incline device 66, however,
the device 88 does not include inflation holes between the incline ramp 90 and spinal support

92 and, instead, includes a separate inlet.104 for inflating the spinal support 92. As shown,
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an incline ranp 90 and a centerline spinal support 92 |ocated on an upper
surface 96 of a base nenber 94. The incline device 88 also includes a head
support pwbl2ow/@80kocated on the incline ranp 90 adj acerCTash@ademsgl of the
incline device 88. Preferably, each of the incline ranp 90, the centerline
spi nal support 92 and the head support pillow 98 is inflatable. Like the
incline device 66, the patient incline device 88 includes inlets 100, 102
for inflatigg the incline ra 0 and head support pillow 98, respectively.

9
Unl i Kee 1Gfciniehis dengated %6¥teﬁ%%%ﬁpinalrsépm%@r%hw@e@teﬁ@t PorHeR abdei nf | ati on
ol esn ik WA 9b NPRe B 108 LR AlmAVLSPHIA! ofAHPRRIihe P POl NSt ead,

i ncl udes a separate 1 nlet or at'1 ng e spina upport 92. As
showngdeheng Hdas (elgetain) froel nngated.of,@nektpeinth)t Ghisheragpémait dsdippbrt 92 t hr ough

an interior portion of t incline ra 90. The inlet 104 extends froma

2 e Kt e, B3 Bt e o 1B S By L ahe e G P SUPPT ) | 1 bon @
sour LinffinAd : ' N t exterior
ort P aperedy fudnedon R Hibeer e boflfl MORIEEID PRk HoRY (bARALERE P X hpor

92, tohpositeatbiahfidésnyf thostinatsupmrii®en the patient the inlet 104 in the
spaces defined along the opposite |ateral sides of the spinal support 92.

[ 005 e tient incline dey.ce .83 incl S.a pa 06. Simil.ar .to base
bad 95 qeTiEen! ekl Gt sttt a TR es stolite hivaedolorBhier or
al t ersBatht ped Y06 601K SorthPi§dcthEinBaNbIe hirakd: @, SURRRALY N Gcothd @EMAL ahyn an
interior of the pad 106. The base nenber 94 is |ocated on an upper surface

of t lseitabdeisuppertingaeaserinl figan sriesive optheedlDg. Fhebesermeembariddds loeditd onhe base

menb 4 i f1exi heet . . However his.i ot ured and the
pase At SR e Pl R EERER U preletisd bl WbsEe o o
i ncl weeshet 84 tomprises WGxiMe iRl BowEahshikidnabeglirddhad pier ipbelnbef 94 he base
menber 94. The fasteners 108 are attached to cooperative fasteners nounted

on t &peld bgeubsiantialprigid incoperichaer ThodevigesSynaludersiastypars 105 manejedent
e T i e

i ncl vogsraivedidtarts hoaisd e tabe lcared hbdut tHheer{phetyesttthd panEfeerThdevi ce 112, in

the well known manner, incéégfs %gainflatable pl enum and holes in a bottom
sur f AEangegeat pryiles forgaglegwhle figchupebstvesn ekasp megbar P4 pbinedieh t he

tra”%@ﬁ&e@@%&ﬁﬁeé&&lb? facilitate sliding. The pad 106 of the patient
incline device 88 1s |ocated on an

[0057] The patient incline device 88 also includes a patient transfer device 112. The
patient transfer device 112, in the well known manner, includes an inflatable plenum and
holes in a bottom surface to create a load-bearing cushion of escaping air beneath the transfer
device 112 to facilitate sliding. The pad 106 of the patient incline device 88 is located on an
upper surface of the patient transfer device 112. The incline device 88 includes fasteners 114
mounted on tabs 116 located about the periphery of the pad 106 adapted for releasable
attachment to cooperative fasteners mounted on tabs located about the periphery of the
transfer device 112, S-imilar to the fasteners 108, the fasteners 114 provide for a releasable
attachment between the pad 106 and the transfer device 112. To facilitate the sliding
movement of the patient incline device 88 along an underlying surface, the incline device
inchudes pull straps 118 on the transfer device 112. As shown, the pull straps 118 are located
along lateral sides of the transfer device 112 to facilitate the application of a pulling force to

the sides of the transfer device 112.
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upper surface of the patient transfer device 112. The incline device 88

i ncludes fasteners 114 nounted on tabs 116 | ocated about the periphery of
the pad W6 anepssed for rel easabl e attachment to cooper @CTWsS20096E8€r S
nount ed on tabs | ocated about the periphery of the transfer device 112.
Simlar to the fasteners 108, the fasteners 114 provide for a rel easable
attachnment between the pad 106 and the transfer device 112. To facilitate
the sliding novenent of the patient incline device 88 along an underlying

sur f aggs8) t heRéf@fririgrt@ Fﬁ?‘h‘éscﬁtﬁrdﬂ@hl&jﬂfc 1etal clsdst @pl clttBsiomachepinal ansf er devi ce
112. As shown, straps 118 are located along lateral sides of the

tr anSﬁHIOIUB‘Wlded b_‘iﬂletabo‘fﬁ'«iéﬁﬂcflb% eentqrldneapiial é%ﬁoﬁrpféhe et IR 9P ce to the

si des

the pgqsg,aﬁ?ﬂ ans%\gﬁt? 1 ob& g%@%ﬁ%ﬁ&% éhBGmt19y1 GHE S e Eng hr ough 8,

ensi’on and “spi nal- support pr
abover@ies ¢22 Hﬁdnglﬁﬂﬁleﬁhé fﬁﬁl}:ﬁm-ﬁlrEQévaﬁﬂg)ﬂQhﬁapélfpdrhm of s @mtnenrt amdamheadn is
illustrated. Referring first to Figure. 5, an obese patient éz% hown
| ayi nypront piHowHabilerateden pdigad ol oAl Wglingdgvikg i23dor ger]BOlIl?ﬂt § ispd 2 g t he

uppe r & taITtl%%&h Yhe tlﬂcﬁmg Al RPY %i’el, rh%g% %}Oégmef HRRAk 1r9:ﬂ1lde%v\éeﬁt%§llﬂquﬁfaﬁ d at a

head e incline devi r supporting the head 128 of the

pati g ?portﬂhﬁoﬂdli@ tionke prevdnt énvERRon drpwktareativebi, irlvbrdes o epinalotuppert thatlis ia

centerline spinal support. rdin the present_.jinventi

alt covirbisdeyndine Sadiou. 3 seracofl gp heruppridtorian phng PaY SR oY ¢ on.
fb& e inkiiffe ShfpY R PRk atsﬂﬁa}%ﬁﬁ&mﬁg'hhiﬂgrth@fsmh@@alﬁéé ihewrhesi 2Q1NBOVI ded by

the i ine ranp 124 w thout a spinal Supporting lifti n? t he spine causes

the affeistpatiahi 12036 collapshavifhaespent to Dpposits Iaeial side poxtionn 1 3eefjbe Patiedt opposi t e

| ateral side portions 132 of the patient 120. [0059] Referring now to

Fi gur’®%6, the incline device 122 has now been provided with a centerline
spi nal support or, alternatively, a previously deflated spinal support has

now Lggdp)i nf k@kﬁ% Ay EEBIGHIdE thaiboWR, debvive 122 hhefidw beerspomidkd sithport of t he
present i nvention cont acts and supports the_spinal area of the back to

li mi tcemarlmtspmal pippeHer.sicratiselt, ﬂ]i’ffﬂ‘fl@u%lhéef%*ﬁ?dﬁ”\?& SHPRELSAPW B pposi t e

d 132 th t
det 1 Baes AR gErpe diedS, B et Binal s B UPRAL I EyldR ceiosPaces
redi siHRishpidr@thOdpia bl hesak thlimitidievaspaoe thelspiicdad ifie t]mpnrwlw@upport of

incline device 122 in the above-descri bed n'ﬁnner causes Hﬁﬁ chest wall 130
of t hesysat toepposizGideosdonsxamd die natiewr 120, yhish AR PYrishinfig &S

defined on opposite sides of the spinal support. The resulting redistribution of patient mass
into the spaces beside the spinal support of incline device 122 in the above-described manner
causes the chest wall 130 of the patient 120 to be extended laterally outwardly in Figure 6
compared to the condition of the chest wall 130 shown in Figure 5.

[0060] Referring to Figures 7 and 8, the effect of the centerline spinal support of the
present invention is illustrated from a side view of a patient 134. Referring first to Figure 7,
the patient 134 is shown supported on an incline device 136 having an incline ramp 138 and a
head support pillow 140. The incline device 136 depicted in Figure 7 either does not include

a centerline spinal support or, alternatively, includes a spinal support that is in a deflated

condition.

[0061] Referring to Figure 8, the change in the position of patient 134 by providing a
centerline spinal support in the above-described manner is illustrated. The outline of patient
134 without the spinal support providing support for the patient is shown in Figure 8 by solid

line 142. The outline of the patient with the spinal support of the present invention providing
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conpared to the condition of the chest wall 130 shown in Figure 5 . [0060]
Referring to Figures 7 and 8, the effect of the centerline spinal support
of the prweento/dsssention is illustrated froma side vi emcofUsacpatizent 134.
Referring first to Figure 7, the patient 134 is shown supported on an
incline device 136 having an incline ranp 138 and a head support pillow
140. The incline device 136 depicted in Figure 7 either does not include a
centerline spinal support or, alternatively, includes a spinal support that

Is igy Hﬁ‘{ Lidiviifin gﬂg%ibg;fhe 1064 el LA A% QdhingyL %g%cenié?ﬁnec hange in the

posi tion of patient roviding a cen ine spi'nal support in the
abov epiddsappdred thapresent insventibul st adapted to ddneacoatéritrab podtiopaf thenfatia®@% Wi t hout

t he inal s ort provjding support for the patient is shovvn in Figure 8
by o Bakdopatsibbolory thehe f&ﬁlfsm ieppnd &aw%&heﬁmﬁlﬁvﬁ@ RYHAAR Support of
the pg; gﬁ%ﬁwéz feeatd thY&HhQHEKQ%pﬂ%réleda&d%HﬁW?t bﬂhg b&Hfa‘?p@mlBM offig dashed

l'ine di scussed above, the centerline spinal support of the present
i nvepatiept's bsckaniaplded;l by thecspmahs:ltppart@é ﬁtermbsepnnvmmn(}!E iltusratpdiin BguteS back

| | | d f th t t t th t back
Lor e b fleshid % L0 ROGiONE e bl o ot R A0 cdrhou@ed 8 af og
SUPPQietpa@bnttsack RAthiAS céi@érhh@&hﬁ;ﬁrtt(ﬁ@ PEhbeht suppbskn R vhednly byhe spinal

support of the present invention is illustrated in Figure 8 by dashed |ine
146. dashed Hoodo)tineelativglygergewompared i herchanpepn dia dudlmeodt thivpatishtireal porti on

of the t' a [ rlhine s ort (i .,thehe t
cupp e B REMyaRoctany edbibed MRS LA AN st BBt O B b SIS g e
Conpedd@s@nmmhprﬁdi@ﬁ @fisé. MAHie tiepinal Qe1g@5n ik BRvEed b e dehntegline dpial verti cal
di stance between |ines 142 and 144) his results because of the

abovaunpesde theedesiredgonditionreprssensyd ':p’adaisléqﬁithn@elélé thewptientapass 9t region i s
|
oL BElY HhOF A 61 NG SHRARN! chRoIE SERHIRARREI R,

| ocatidd spages Memnsesmhhe €04l Gappcst. nw\areealit ghe bvhiedutliat ef diklpytiénat o t he
| at eral . si de sgaces ext endi ng beslﬁe t he s inal support. As a result, the
over HiTRised, eply saghily qomwpapns: tp dh verucy! ghangg iy yplélral galenef dsppdicrld to t he
vertical change in the spinal region of the patient. [0062] The outward

late L(ﬁiszgfxt t | R 2h 11881 Shesdont the E’ﬁégi’@vgl?gﬁowdehfb‘?/ tﬁ@E@n@&hh@&ﬁa{?' nal

support e present invention inproves pul nonary nmechani cs.” Abnor nal
di apbuppgrhofdis fresent mnehtignpetprades paimeresy wecpoes.afbnamd disphegm Funct i onal
resi dual. capaci t]y vi tal

position and upper dirway resistance are attenuated. Functional residual capacity, vital

_capac1ty, total lung capacity, inspiratory capacity, minute ventilatory volume, and expiratory

reserve volume are all improved. Furthermore, the safe apnea period following a pre-

oxygenation procedure during an anesthetic induction is desirably prolonged because of

improved chest wall compliance.

[0063] A particularly beneficial application of the incline device having centerline spinal
support according to the present invention is for patients having ARDS (acute respiratory
distress syndrome). ARDS patients are subject to inflammation caused by fluid buildup in the
lungs and external compression of the lower lung lobes by an enlarged heart or other

abdominal weight exerted on the lung.

[0064] Referring to Figure 9, there is shown a pé.tient incline device 148 according to a
fifth exemplary embodiment of the invention. The patient incline device 148 includes an
incline ramp 150 and a centerline spinal support 152 located on an upper surface 156 of a

base member 154. The incline device 148 also includes a head support pillow 158 located on
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capacity, total lung capacity, inspiratory capacity, mnute ventilatory
vol unme, and expiratory reserve volune are all inproved. Furthernore, the
saf e apneaoperomssokol | owi ng a pre oxygenati on procedur e PAUMNIS2EIALTTSS
anesthetic induction is desirably prolonged because of inproved chest wall
conpliance. [0063] A particularly beneficial application of the incline
devi ce having centerline spinal support according to the present invention

is for patients having ARDS éaoute r_esEi ratory di stress_syndrone). ARDS
pat i &bt gchpegamprioladiacentiairend pamed Ba Inchne devies, 1 4% Jireferbiy, 8863 9fihg he | ungs

and _ i : ; t

o her A thp § HIRACERS Bulort 112 dnBHEY heall epdcR R0 S3Ts BALAPRCTIRCET L 6
t her ¢hd mclsdrodevica 1PatfiFenire 1 ntht pateend exclice ddd& BiSaoclddergntets 60f 162 forexenpl ary
enbodi prent of. the i nventi o The patient jncline device, 148 jncludes an
el THECPR AL i80Temira Dt bt mepaispia Libgspt-urey: FLaiguGh an upper
sur f ?@ﬁve%ﬁ @hélhcl%el%ﬁlﬁ 158he Ehelspthal I&iﬁ)ohﬂ%b'féﬁnﬁ%ﬁ{gctﬁi %;giﬁalashﬁﬁori nel udes

ahead support pillow 158 | ocated onthe incline ramp adj acent a head end
of the incline device 148. Preferably, each of the incline ranp 150, the
spi nd0065lippofhe pezntindinedevinsdd 8 ob Gy 9 pickudesclasigle ased suppertabiteon Li ke t he

inclin vice 10, of .Eiqure 1. t atient .incljne device 148, , ncl udes
i e B EEPpogs P48 of felifaegnhd S0 R ol b AEr R B short pi 11 ow
158, arasBES bhtkdt Yein@ BRvAted B thkGAcIBRIMBE N 50 betherielicp e48.aPRfdBslyand t he
spinal support 152 for inflating the spinal support 152. [0065] The patient

i ncl icheiclestes suppegs 66 micduflatalde pnd haigestenpmvha laes sepeatod fppoliesnteger on each

ChouRhaF uslirgetp 130 sk IRaby Fas PR ARRA RS 0he BRELTEAS PR RERe "0y "

devi geeakdfporri@be mabldyvict heheleafisthersabe an st@RA72snd tbsarre pravidiag abl e and
have interiors that are separated fromthe interior of the incline ranp 150

of devlpwseblesaghengst elihgéndlive rame 189, thnwiesd virnora4g. WiedisadisupPRE PRIV cl e
area 1SYRRAIH-LIgide o h SR 486 10 clembABLAnar s 108 on straps 172 and tabs

174 providing a releas e attachnment o e incline ranp 150, the spinal
support 152, the head support pillow 158 and the clavicle area supports 166
to t eodsse Aedberibdbahove 06 63ntérdine eminalisoppbrabi®/ef, the tresor mventiombits pi nal
support 152 of the present i

and RIS IRIAA @gpﬁa%qswtaﬁﬁg‘zvfﬁ% 5% Petent mess e ihanperchgy Sl Post Ll on
patient is extended outwardly. The redistribution of patient mass provided by the support of
the patient on the spinal support 152 also has the additional benefit of placing the clavicle
areaé and the subclavian vessels of the patient in a more prominent position than would result
from incline of the patient without the spinal support 152. This facilitates central venous
access in the area of the patient’s clavicle areas, thereby obviating the need for traditional
forms of patient positioning using hospital linen and towels. The support of the shoulder
areas of the patient provided by the clavicle area supports 166 desirably relieves stress that

might otherwise be placed on this region of the patient, particularly obese patients, thereby

promoting vascular integrity and patient comfort.

[0067]  Referring to Figure 10, there is shown a patient incline device 174 according to a
sixth exemplary embodiment of the invention. The patient incline device 174 includes an
incline ranip 176 and a centerline spinal support 178 located on an upper surface 182 of a
base member 180. The incline device 174 also includes a head support pillow 184 located on
the incline ramp 176 adjacent a head end of the incline device 174. Preferably, each of the

incline ramp 176, the spinal support 178 and the head support pillow 184 is inflatable. Like
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patient is extended outwardly. The redistribution of patient mass provided
by the support of the patient on the spinal support 152 also has the

addi t i onavohervadsgo2of pl aci ng the clavicle areas and t hecsuaiseéoawsHss vessel s
of the patient in a nore prom nent position than would result fromincline
of the patient w thout the spinal support 152. This facilitates central
venous access in the area of the patient's clavicle areas, thereby
obviating the need for traditional forns of patient positioning using

hos piteahcl|e@@Picand orpvg]%}eﬂ O SatHPROlde &fwcteh@zt%mweg%ﬂe@r1§981s%ffo$ he patient
provided by the clavicle area supports 166 desirably rel i eves stress that
m ghtnﬂ@tlh@’rhmmfélmearpp elé‘édntbheatdhquO’fégﬂlow 13, Ielal@cpatlymmi hopearl®Dcul arly obese

T

according to a sixth exenplary enbodl ment of the invention. The patient

i ncl joees8peviTiR idolfheiriigh W06 Sf g pafi€it iMeine AAcd TR RbRdas 8AERRIdane spi nal
support 178 |ocated on an upper surface 182 of a base menber 180. The

i ncl fppoddcgiers W2exianding Qv gdliconompesite sidgs s the ipriineowmpd 6] dbat ed on the

| 4. Preferably,
cnon Bcl R, shoPof Mo e flhath IV BEUARE 1B MERIGID. 4" S pport
pi | Meh&énedsm gehbatlp esamkinkainteasithe bluweledmﬁ appdifs 1d6 digeline dkyick he

pati ent | i ne device 174 includes inlets 186, 188 faor inflating the

i ncl | aﬁﬁhﬁctmnéﬁ&nﬂgéaa@ﬁbWPpﬁ theshoulder arsas b @ peligndi yhe aldickol es 190

bet i flating the

opi o SeboePEhERo2 BERech AR ot IRlcRBLs GYBREHpplR SR I Tl e

deV|nﬁnﬁﬁéfﬂm&hﬂdesmmbéﬁﬁah@1mn@ﬁ,&ﬂhmommgmb@nam&nﬁQﬁﬂ&mhendra@meutmardly

on oglﬁgsme s# es of the incline ranp 176. The clavicle area support

regi 19 G210y he incline ranp 176 of device 174 are preferably

dinen5|oned in generally the same nmanner as the clavicle area supports 166
591”9 Q&‘férﬁﬁg %ﬁlgﬁfédl if uRed isQMudAted a%u'f@ahﬁg FRARE Eystdth $OP E)Eedt he

shou der” areas of “a patienf. The clavicle area Is)upport regi ons

howefosuse with o tinflatdile thelingrdevi¢ep puchtay aleviae 88 géE@nectfdeﬁermmwmg interior of

the incli 7 t ead, . define. | t f th
|t e RSOl TP i PR TopOseu b ISRy Bl RGP o ner e 1 s
i1 ugt f)ﬁihﬁdH%wléUérsﬂﬁc;l fkaPle @SS B SY 568 a kS RatReAPbEeheli OThY pRIsHHN an

inflatable incline device, such as device 88 of Figure 4. The pul sating
‘pressure system 196 includes a regulator 200 connected to the air supply 198 to receive air

from the air supply 198. The regulator 200 of the pulsating pressure system 196 is adapted to
transmit pulses of air to an inflatable air chamber. As understood by those skilled in the art,
the pulsing of air delivered to an inflatable chamber in this manner provides desirable
therapeutic benefits for a patient supported atop such a chamber by promoting skin integrity
and patient comfort. The therapeutic benefits associated with delivery of pulsed air to an
inflatable chamber of a patient support device are well known and no further description is

required.

[0070] The depicted regulator 200 of pulsating pressure system 196 includes four outlets
202, 204, 206, 208 for re_Spectively delivering air from the air supply 198 to first, second,
third and fourth air chambers of an incline device. Although four outlets are shown, the
invention is not so limited and the regulator 200 could be modiﬁc;d as desired to include more
(or fewer) outlets than the four that are shown. Preferably, the regulator 200 is adapted such
that either pulsed air or non-pulsed air can be directed by the regulator into each of the outlets

202, 204, 206, 208 to inflate an associated inflatable component or removed from the outlets
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pressure system 196 includes an air supply 198. Preferably, the air supply
198 conprises an air purnp. However, any suitable source of air could

al t er nat iwel2giobmssesed. The pul sating pressure system 19@cCirnsbadmsr7as

regul ator 200 connected to the air supply 198 to receive air fromthe air
supply 198. The regul ator 200 of the pul sating pressure system 196 is
adapted to transmt pulses of air to an inflatable air chanber. As
understood by those skilled in the art, the pulsing of air delivered to an
i nf | 2 RREAFRRTR s hfanhdt fheBRRE erBl EbVé R @%&f c,r}ﬁFHb@rs BEAGRRUD i, benefits
for a patient supported atop such a cha y pronoting skin integrity and
pat i erdgulabrf260 tan Fhpulsdikinapy sombinbeoredf the c]aaesslms aEcn*abanple thelpuiseting of

| sed t fl t d N
ot HiodbBepfsiroh e i B oo R st Stdbfegul at or
200 OfepRtbhSHahihrsRiEGRetivey d¥hiea My HOintmed MH@S;)of aiérspﬁm §rt 302nc 204 206,

208 for respectively delivering air fromthe air supply to first,
seco nsbpppﬁ ipklEpva gl ahd wha prdali 0o ashpitteest by the Palﬁatlmrﬁwerechwtﬁmel 96A11 emough f our

outlets e.sh e inventi | of s i 1t ed the ulator 200
coul at el ity AL Hhoald GreBlbqddan s BRlsah ot Pl 67wt SR EESEREN e
four faad aditeonshowtets 88 aélereaik Yir td A& QG Lidner?2hias tiRAnDEREdGHEN t hat

ei t her 2pul sed air or non-pulsed air can be directed by the regulator into

each b2 effagwad et exapmgde. 204, 206, 208 to inflate an associated inflatable
conponent or renoved fromthe outletsfor deflation. In this manner, the air

del | Vﬂ]’ gy to I‘heg;lu |ﬁ’lé$ %Bﬁéséﬁfr? Q}Eﬂeﬁp?}‘hésm ﬁﬁ&%@%‘i‘m &n&ﬁfoe{&ﬁggéet@% R:[thgoo can be

pul sed in any ¢ ers exa sating

pr esstegalagy MO dsﬁﬁrod:mselcﬁsthbutaﬁic&“@kretd theoouitless 202f L@d, 2bb,L208ndlherenidevi ce 88

of Figur such sep te cha ers respectively defin he incline
ranp ot S’f%’é‘dé’f}i?fh ar &atmr?-tlggweth& W@%e%hﬁg@f&h hioy rFW@ ? %aﬂ{yhe pad 106
are p p n 51@?&

shoul eg)gﬂﬁtﬁgg??go%ﬁfgglg 9%&2@1 #Eelgnb%%{scoujoggrgt&n to |ncI ude one or

nor e althndtelgraiblepidsedesoffanrpudisek iovthe iasspcmtad (ﬂlemhdobrtprewat pohalvétls: such as

the tr nsf devi c 112 Figure 4 for ex | e. sating

pres SEI‘F LR % bptien g{);?egleaw@gﬂ]t'frﬂq ill.?rﬁ“?lng Slﬁlérﬁzﬁﬁe%‘régﬁﬁéer%@ regul at or
200 t &dﬁ%fétw@thér*@ﬁ‘e &Lls&h&t'e@ Bhil QR Bfth@bdabidd (t‘@ﬁ”j)étﬁﬂe%tr HisAORd (20) 206, 208.
The control unit 0 i ncludes four buttons 212 respectlvely | abel ed 1

t hr ousthte4 The lights @éé réaddly ydeantintoi thg/user which of the chambers are receiving air

pulses from the pulsating pressure system 196.

[0072] Referring to Figure 12, there is shown an air supply system 216 for inflating an
inflatable device such as any of the above-described patient incline devices. The air supply
system 216 includes a source of a.ir (e.g., a pump) 218 adapted to provide pressurized air for
deliver to the inflatable chambers of one of the above-described patient incline devices. The
air supply system 216 also includes a heating device 220. As shown, the heating device 220
receives pressurized air from the air source 218 via air line (or conduit) 222 and is adapted to
heat the pressurized air to raise the temperature of the pressurized air. Preferably, the
temperature of the heated air is slightly warmer than normal body temperature (e.g.,
approximately 100-105 degrees Fahrenheit). Such slightly warmed air facilitates patient
comfort by limiting heat transfer from the patient, for example for a patient supported on an
incline device during a medical (e.g., bariatric) procedure. The actual temperature of the
heated air, however, is not critical and could vary from this range. As shown, the heating

device 220 is configured in system 216 as an in-line device with the heated air being
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the outlets 202, 204, 206, 208. Preferably, the buttons 212 operate in an
on/of f manner to alternately enabl e passage of air pulses to the associ ated
chanber owopoavmsgozpassage of the air pul ses. Next to each/usaamonr72d2, the
control unit 210 includes a light (e.g., an LED) 214 to indicate whether
the associated outlet is in the enabled ("ON') state or disabled ("OFF")
state. The lights 214 readily identify to the user which of the chanbers

are receivi ng_ air pulses fromthe pul sating &r_essure system 196. [0072]
Ref edischayzedirminghe beating devies 829 vlaghding 234 fon delizeny e hedhHatable 890§ or

nf alhng B0 AL ALARE A8 GRISYIAER. AMnBliaRG-AB B dPRERikREd Pat i ent

i ncl i° N evi ces. 2 &1 P Supply systéem B8 ncludes a source of air (e.0.,

a purpsterd t8uld@3RbAECI totinvdischapeds 204 denstidant @i thelhtdtingdetioe e

i nfl at abl e chanbers of one of the above-described patjent incline devices.

The d49trspiitipg the supplispip 10 SeRAGALE H&?&f&é@elafeﬁ@atmlﬂapﬁéﬁ%&lz 9@?&“‘ Sshown, the
heating device 220 receives pressurized air fromthe air source 218 via air
l'i ne congyli - i pe@ﬁ;]cf [ ' raise

t he t[é‘?rr%ér a?ﬁfrig eﬂ%‘P ﬁ%ﬁ%\ﬁ%kfzeig%@l ze gli%ufae%?g]&%%r{a‘glr SE/W ﬁ?ﬁg% gﬁgsglr%gitiﬁle of the
heat eginigrthé esingdbticy 29@omend offaihisclesiadblbpdyides frpehadahvery(d cigher

approxi mately 100- 105 .degrees Fahrenheit uch sl.ight war.nmed air

faci Ieetgd ag Obé{?q‘g?ﬁte‘g%}ﬁ?rgﬂtﬁﬁﬁlrls}q?ﬂ?l’ FW&‘%%E?S%LF%HB?(&MJT%%'?W@ Yatient, for
exanplk. fOPéra@)r_pati ent supported on an incline device during a nedical
(e.qg., [Sa lratric) procedure. The actual tenperature of the heated air,
however, is not critical and could vary fromthis range. As shown, the

heat ijd@4devi Tee @aieni mclimnddvigerafdhd presopbineentiongoald, ahernptivalyade @dantee wit h

t he heated, ai r ,bei ngdi schar ge romt .heat i devi ha.air |ine 224
for dRPTAVESOF gletcﬂggt?%‘?faastuggf’%e‘%%%e%te é’HEﬁ ngﬂg%%oug%ggg%ggg%é ?}Sed pati ent

I ncl igh I%Fisﬁﬁﬁ veRSlaBRosphifR ik BACsShoRdippar sibfbdsalfdhsyBieannciingd d be
connected to the discharge I't ne 224 downstream of the heating device 220

for sievice ohmdrichepatisppisirecsivedr Ventilstisg piahates pravided ingpPIsREEPito nul tipl e
i nfl at ahl . [po7 ' ' i:ncl ud
but t ghiigie BARTL oy lepice sk MaNEdhi M ELLAGe e AL Rl 1008 B

and GfebessAbi A s@B&1E 8BhidRELY,dey ifftablheomiinenesia miticat intiate doeeed air or
non-heated air fromthe air supply system 216 at the optjon of a care-giver
or otderrdingde thear @SGPUGY@}UOPW@UE‘EW adaptesd Finchide et langHr eles 1aBsent

i nveq}pipgrnsu? agel, sdlich %ls Eh%&ﬂ&hle"r%%; thg CeEHRE gxﬂ)port and the base pad, for example.
As should also be understood, the cooling feature for the ventilating openings results from the

flow of air directed from the ventilating openings to the patient and does not require that the

air be chilled.

[0075]  Referring to Figure 13, there is shown an air supply system 228 according to
another exemplary embodiment. Similar to air supply 216, the air supply 228 includes an air
source (e.g., pump) 230 for providing a supply c_)f pressurized air to an inflatable device such
as the above-described patiént incline devices. The air supply system 228 also includes a
heating device 232 connected to the air source 230 in an in-line manner by an inlet and
discharge air lines 234, 236. Similar to heating device 220 of supply system 216, the heating
device 232 preferably delivers pressurized air that is heated to a temperature slightly warmer
than normal body temperature to facilitate the comfort of a patient supported on an inflated

device by limiting loss of body heat from the patient.
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to provide for the cooling of a supported patient. Patient cooling could be
facilitated by supplying snmall ventilation openings in one or nore upper
sur f aces WO 20tv9gmki ent i ncline device on which a pati eRCTiES200806178%d.
Ventilating air holes provided in upper surfaces of inflatable patient
support devices are well known and, therefore, no further description is
necessary. As shoul d be understood, any inflatable conponent of a patient

incline device according to the present invention could be adapted to
i ncl dB76F ent Thestir suppdy systent 28 inpludes appeating prasawre syiierh 238 cemeciefdd i ne ranp,

the it n&gg}lalr%n qlnelﬁ%g%} reg?lgln% g?es@tﬁ'z %d%ﬁgrom 8‘{ lhl% Irg:ée%1ce%2s I@?rﬂllg‘ tgl so be

unders ol'in ven g openings results fro

t he fthomont- da:f,dhbécﬂ pﬁl@itﬁ@ fregure dystemelvo] ﬂhafphl’sguig)fﬁﬁsmgﬁsﬁﬁnim pati ent and
does not reqU|re that the air _be chilled. [0075] Referring to Figure 13,

t her énglades gaganlagpr 240 ﬂ@wrvogsfrs%@rfpwéeca&% ﬂaklwging@ubﬁ%%@w%% ary
enbodg thesgdrql lar to air supply 216, the air supply 228 includes an air
sourcern;? np) 230 for providing a supply of pressurized air to an
|nflatable deV|ce such as the above-described patient incline devices. The
air Jogpy sRefering2dFigire d4,) theteusidmva dobanétiwgllyiephimmt zaﬁﬂ&t&tmfliac]ﬁmd to the

air sourc% 30 in an i.n-1ine manner an mé P di schar i nes
234, SyHgm 24D arqording & s presapt 18%‘?}}“88 BSHieng %%W ‘%ﬁ%i‘@ﬁtﬂeﬂ "HB" heat i ng
devi ogg %%%nga%ﬁm%k ¥inf# 056 BEIVEdiRE &SSP 5@%6@1&113.&09%55 (Sg. h&%@ﬂ

tenperature slightly warnmer than nor * rmaaﬁnetofmnhtmethe
conf aegulabr 262p dthicargulatopp®y sedamed ‘alrpqntrbl tae ddlﬂdaew pCéeypntilapon gasdramoss of

ol 3 465 Trst st 5000 & oaRsB ee Sihmrrul s R LB AR el SHHEE D, °
receiptifl. BuESeHilAS pRbviding AebAEtype addultiofl O kesy caBitioPighl doal paiientt he
above descri bed pul sating pressure system 196, the pul sating pressure

syst em weBknowe antbeo furtheyddsaxiptiorpidoequitdda control | er 242 for sel ectively
del i vering puI sating pressurized air via lines 244. [0077] Referring to

Figu réﬁ?—,%ié ?fi [ fed‘j:tl aém?tpx\@lﬁl%c g&nﬁtjz}% Ndivad a%%ﬁ&ﬁ%ch"ﬁ% @g térﬁbgg nfjacline

syst 0 resent inventi 6 1 ncludes a

pat i endliné@ptérth 259 inchftfes hputiag ikcline dbvicar 56 andruﬂalﬂﬁ@pgrm ditedndinsuppl y of a
ventilation gas and a reqgul ator 252. The re%&n atgr 252 is
1

adaptdewice 85¢ eeild (smbmemarec?’/ﬁb% Agovstdepgribed aneling deviees Ryds 1qt spdlimite

For example, the incline device could be a device such as shown in Figure 8 of U.S.
Publication No. 2005/0193496. As disclosed in the publication, the incline device includes
an incline ramp and a head support pillow and an inflation control system that s adapted to
separateiy control the inflation of the head pillow and the incline ramp. Such separate control
of the inflation provides for a fine-tuning of the position of the patient’s head and torso that is

" desirable, for example, to achieve an optimum “sniffing position” that facilitates an intubation
procedure. The disclosure of U.S. Publication No. 2005/0193496 is incorporated herein in its

entirety.

[0079] The ventilation/incline system 246 includes a control system 260 including a
controller 262 for controlling the inflation of one or more inflatable chamber of the incline

* device 256 depending on the operation of the ventilator 248. As shown, the controller 262 is
connected to the regulator 252 of the ventilator 248. The controller 262 is adapted to receive
a signal from the regulator 252 representing the rate at which the ventilating gas is being
delivered to the patient from the ventilator 248, thereby monitoring the patient’s breathing

rate. As shown, the controller 262 is also connected to the incline system 254. The controller
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the ventilator unit 250 to a patient (e.g., via a ventilator nmask)
dependi ng on the needs of the patient. Such ventilators providing
dermand- t yWe 208g9B®ki on of the ventilation gas to a pati eotr/ise@9net7ss known
and no further description is required. [0078] The ventilation/incline
system 246 includes a patient incline system 254. The incline system 254
i ncludes a patient incline device 256 and an air supply 258. The incline
devi ce 256 coul d enbody one of the above-described incline devices but is

not 262 lis adapted. prefsrabdx ans aflaa algecithm ef thegpricoltan 20 théirest thevndiesuch as

h ' [ .8.af U licatli . /01 . di.scl d i h
publ Peieran? 4 Rt R misliond e SR aRPond R AuPRRI Qup e B 0o suppor

pi |l pwtiand vaguthing| ation control systemthat is adapted to separately
control the inflation of the head pillow and the incline ranp. Such
separate control of the inflation provides for a fine-tuning of the

posi 1989 of Korexpapleest obesppaliprhFrecvEIwnilalng g henitheapndlaogr exanple, to

achi i 1Sl £ i.t:hans il i:N tion

o oo SR 248 Rl TP B bk QRO Bic'ipihe, deDRE 2365 A MiRRERY ALY R

i ncokpadiadbe dOhartang) thebreithingnifithecpayient A8y8dcomisdahoest withthegpatienicl i ne system
246 includes a control system 260_i ncl udi n controll er 262 foy.

cont FENRipRG 1B fe Bl F‘éﬁ”i‘%li’f)sbt?o"oﬁ)ée%ﬁb@b%@ qoﬁffp ra2glt2é5 PREHBYReG P ({“‘f‘?ﬁt i ncline
devi gpﬁﬁﬂj : ] 'q@ng% : i aryfi BHOWN, t he
cont?%?%ggmg 2 isfg%%%ggéﬂﬁmﬁgﬁ%%ibregulg g%“%%Qf%%%%ﬁgﬂégﬁtilaﬁgg 248. The

cont rinfldtien of 82 insliredapped thaoinclewaleyweatheichy alevdtingthe hppar égyet aftbe 252
representin h ate.at ich the venti]ati .08s..1 S ing.del.ivered to
o, Bt O 6Py RaR st A3 S ab Sisy R PP4 gte REILERER: s

br eatydl AGysAbife phSiSDRMtatbd@sTeP BichBlile hartibrlall$ f cbescpumieggt ed to the

i ncline system I354. The controll er262 1s adapted, preferably by neans of an
al gorithmof the controller 262 to direct the incline system 254 to adjust
the (16881 onPrsferatip thairicling system 3&pismdaptedtomayide fadothareewllied t he

R L T R

ont o rtdpBndet6 Mol ARk cdD thd donfroBetIER AN i ynder ahe caupillee26TofMde t i on.
Over tinme, the breathing of the patient nay becaone | abor egﬁwi th the patient
r enmicantie) sysiemiPs0caridy fox gpamplepdizgct thennclmesyderapPy to fefiate ipadialler 262 is

Progranmedy L9, Jink §6bice 256 in addition to controlling the inflation of the device as
described above. In this manner, the controller 262 could be programmed to direct the incline
system 254 to deflate the incline device 256 to return the patient to the fully supine position if

the monitored breathing rate of the patient drops back down below a preset level.

[0082] One exemplary application of the ventilation/incline system 246 is for patient’s
suffering from sleep apnea. The control system 260 could be adapted to provide a cyclic type
of incline control in which the incline system 254 is directed to incline the patient when
monitored breathing rate exceeds a preset level and to return (i.e., decline) the patient when
the breathing rate drops back down below the preset level to 2 more normal (i.e., non-labored)

level.

[0083] The control system of the present invention is not limited in application to
adjustment of a patient between a fully supine condition and an inclined condition. The
control system could be adapted to provide for graduated adjustments in the inclined position

of the patient in response to monitored changes in the patient’s breathing. The control system
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the air supply 258 of the incline system 254 to vary the position of the
patient by varying the inflation of the incline ranp of the incline device,
t her eby eWwewvatomggozhe upper torso of the patient from tireTiuskéog/os1788 ne
position. As discussed above, the inclining of the patient fromthe fully
supine position facilitates easier breathing, particularly for obese
patients. [0081] Preferably, the incline system 254 is adapted to provide
for both a controlled inflation of the incline device 256 and a controll ed
def | 8§ L1eBn& 1ith &G thREhirHI& RNAHA f8ofc bﬂrﬂo@émmtihg {HeARfRn sthal s from the
controller 262. hi this manner, the controller 262 of the control system
260 doaling ramip endganphlse bdusalio cohlgoli atfedrinfintab)s featr@Sehich as thefspiarke (or

partially defla the.inclin evi,c 56 iin addjtion ontrolling the
ot | aopest SEvidRe Bl i pareh SirpBE dPRiEat aBve Tiett hr UShehfe T SRR EGRL s ol er
262 GoHi&l theinMaAgh 818 dpingl ﬁp?&@to ddie@st kRCAnh it 615751{1)?6% prvidda tdaf | ate the
incline device 256 to return the patient to the fully supine position if

t he mahenlored breathing rate of the patient drops back down bel ow a preset
| evel [0082] One exenplary application of the ventilation/incline system
246 | r patient’ ' f . r 260
coul dORUT (ER I s B G bEe RS BP0 ERORR T 282 OB TASHER "0 e
i ncl 260 iSkal ented 34 tHeSvcdiilatioh evhtdno 2481ahd e iddlige paidre b4 whéspidsredint or ed
breathing rate exceeds a preset level and to return (i.e., decling) the

pat i dngurgénltineonseivablsittieipmpte Wrigphersaers futnwBeleswitEch ekdertidevel to a
mor € b%%':[iﬁ%d l()'traﬁsmit %féﬂlh{s%%%&ﬂ)ﬂaé go\ﬁ?tlollexl[% tﬂ_gfen@i?%foh%lnd S ghem of 1 h.e
present 1nvention'is ot limted in application to adjustnent of a patient
bet wagsteids 248,1264supi ne condi tion and an inclined condition. The control
system coul d be adapted to provide for graduated adjustnents in the

i nclined positiqgn of. the patient in.response to nitored_ch es in the
pat | A8 7r deprsgoing lescBBn PoimePupE RS LGt neTT BRI A ol  of

i nf | ahi B0 whidh aR UhBRE debcrtbh Hak BGilBR, hotwidbhadin@that fRubsGhiane ranp
and coul'd al'so be used to control other inflatable features such as the

spi nahodifiggtions ofthe wnvdetomyndlbding fiosahotqupisotly faewen.itethactheless | t ni ght be
desirabl e, fonﬁﬁxa le, to control the inflation of the spinal support to
adj udPPIEHFE! SHBYME D bport provided to a patient. [0084] It is not a
requi rement of the invention that the controller 262 of the control system
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260 is hard wired to the ventilation system 248 and the incline system 254
as depicted in Figure 14. It is conceivable for exanple that other neans
(e.g., wwelesmssonfrared, etc.) could be utilized to tPramarseaIPsTysal s

bet ween the controller 262 and the ventilation and incline systens 248,

254. [0085] The foregoing describes the invention in terns of enbodinents
preferred by the inventor for which an enabling description was avail abl e,
not wi t hst andi ng that insubstantial nodifications of the invention,

i ncl @¥aing: t hose not presently foreseen, may nonet hel ess represent

equi valents thereto.Cl ains: What is claimed is: 1. A patient incline device
conprising: a base nenber; an inflatable incline ranp |ocated on an upper
sur f g@e of cldiledpase nmenber, the incline ranp adapted to support a patient
such that the patient's upper torso is elevated with respect to the base
menber ; @ﬂgmﬁdﬁﬁEEEﬁg%B nkt! atabl e spinal support air chamber |ocated on
t he ihé[ ne ranp ang angltng tipward in a direction away fromthe incline
ranp, and al i gaédsemhtthbar; centerline of the incline ranp, wherein a peak end
of the wedge extends_ to the regi.on of about the patient's |unbar curve. 2.
A patient incl %@fh@@ﬁf‘cléwlgw i IAgpt e amnpen sutfase PREe bemrﬂgg?rna@ an

i nfl %nﬂp i hes ] r pporting

t he g%??gnt'SQ%QE%?QE#?Q%éﬁéﬁ%ﬂ%@ghg%g%qg?gﬁﬁgﬁﬁtggﬁ¥g g%g%gigﬁﬁal support
ai r ofspeiv &y thefase membppasd t e the peak is |ocated near a | ower edge of the
incline ranmp. 3. A patient incline device according to.claim11, further
conprising a pdpcay -gl?a,pexé e 37 F‘é‘ﬂ’ogrimi?i’@"\%@ﬂ Q@tgﬁﬁ’ﬁg@lg ffal support
chambg, ahdans BFwhialif et awd Hdin R ihaﬁle%ﬁmg%dsg%aed titghamber such
that when the spinal support chanber inflates, the pop-up chanber will rise

as pradeglineotibe imlinaransp,aviteréin peak eftorfabe wedger axéendsie ihemegén phabopht i ent' s

SPI NGe patient’s lumbar curve.

2. A patient incline device according to claim 1, further comprising:
an inflatable head support pillow located on the incline ramp for supporting
the patient’s head, and wherein the edge of the wedge-shaped spinal support air chamber that

is opposite the peak is located near a lower edge of the incline ramp.

3. A patient incline device according to claim 1, further comprising a pop-up air chamber
located on the wedge-shaped spinal support chamber and having internal air vents to the
-spinal support chamber éuch that when the spinal support chamber inflates, the pop-up
chamber will rise as pressure accumulates and 1ift a thoracic curve portion of the patient’s

spine.

4. A patient incline device according to claim 2, further comprising a pop-up air chamber
located on the wedge-shaped spinal support chamber and having internal air vents to the
spinal support chamber such that when the spinal support char_nbef inflates, the pop-up
chamber will rise as pressure accumulates and lift a thoracic curve portion of the patient’s

spine.
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4. A patient incline device according to claim2, further conprising a
pop-up air chanber | ocated on the wedge-shaped spi nal support chanber and
havi ng i rwernsalo9ssoz vents to the spinal support chanber psmais2adamat77éhen t he
spi nal support chanber inflates, the pop-up chanber will rise as pressure
accunul ates and Iift a thoracic curve portion of the patient's spine.5 A
patient incline device according to claim4 wherein the wedge-shaped spi nal
support chanmber has a width that is |ess than a width of the incline ranp,
suchst hatatieatigélale @pRreascaiiagdetianed winrrdihtheiwielgeshagedrspinal opgoach of
opposite sides of the spinal suqﬁggé for receiving the ar%? and side

por t Flmebesbas hwiqiithag iftless that 39! Sbﬁé‘ilféll_“f’ R t%]la]ter SPE4T8 #Fat i ent . 6.
A Pabl el dnifil H@g?g%ﬂgcagggg_c&@m;eg%&sﬁe Gladd 6 tRe BRI Bhport hiR ri@semgdrenber

i ncl udes an 1n tirent 1ncline device according to claim
6, WhRring ahdedé pettioneof thopatiend stidveo weckpeshtipeted pratialf thagpgdiont ai r chanber
are renovably attached to the inflatable pad base nenber. 8. A patient

i ncline device according to claim®6, in conbination with an accessory lift

devi ge, sl dbb drafigMb CRirk SMREEINNEE bk théthbetiadhdesahr chanber
havi ﬁgAs]lS%%nﬁ%Ees adg;gtagd rt O%| ie along eacl:lh ?at eral side of the inflatable

pad heakeabiepdider and a seat portion that crosses transversely over the pad
in the area of the patient's buttocks. 9. A patient incline device
according to claim8 herein the accessory lift device is renovably attached

to the 4 n?ﬁiehﬂﬁcﬁfé’d&ﬁ:e%cét@ﬁfg&@ Qlafim 61RnéreREhé @itliné Rehp B8l e wiedge-accor di ng
to claim9,wherein the inflatable pad base nenber is a transfer pad having
hol eshdped apibatt suppors air tharebdr are remexably gttachad tojihe infaiah!n gad bash msMbSH escapi ng
air beneath the incline device to facilitate sliding of the base pad on an
under | yi ng support surface.

8. A patient incline device according to claim 6, in combination with an accessory lift device,

the accessory lift device comprising:

an inflatable air chamber having side lobes adapted to lie along each lateral
side of the inflatable pad base member and a seat portion that crosses transversely over the

pad in the area of the patient’s buttocks.

9. A patient incline device according to claim 8 herein the accessory lift device is removably

attached to the incline device by fasteners.

10 A patient incline device according to claim 9,wherein the inflatable pad base member 15 a
transfer pad having holes in a bottom surface for creating a weight-bearing cushion of

escaping air beneath the incline device to facilitate sliding of the base pad on an underlying

support surface.
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