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advanced sensors. These electronic devices have the potential to greatly enhance

patient care. But too often, these electronic devices are complex and do not
adequately address ease of use, which can be essential for patient care by accounting
for the stresses of a hospital/medical environment. As a result, modern patient
handling device controls and user interfaces may be difficult to operate.

[0004] One difficulty is the complexity involved in setting the desired
state of the components of the patient handling device in order to produce an alarm
should the components be in a non-desired state. Another difficulty is the ability to
even notice when the patient handling device is alarming due to one or more
components in a non-desired state. Yet another difficulty is the ability to prevent a
patient from lowering a fowler of the patient handling device past prescribed angular

position, yet maintaining the ability for the patient to still selectively adjust the fowler
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third aspect of the invention provides a patient
hgqmjtql g]@nal acquiring the sensor signals from the sensors in response to receiving

the control signal, and generating initial sensor data from the sensor signals based on
the initial state of the sensors. The controller also periodically acquires the sensor
signals from the sensors and generates current sensor data from the sensor signals
based on the current state of the sensors. The controller then compares the current
sensor data to the initial sensor data and alarms in response to a substantial variation

between the current sensor data and the initial sensor data.



device having a plurality of features for patient care
and a frame for supporting a patient. A plurality of
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for a
patient handhng device is prov1ded The patient handling device includes a frame for

supporting a patient above a surface. The frame includes an upper portion which is
angularly adjustable with respect to the surface and an actuator for adjusting the upper
portion. The method includes the step of receiving an actuator control signal to adjust
the upper portion between a plurality of angular positions relative to the surface. The

method also includes the step of sensing an angular position of the upper portion with
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portion. The nmethod includes the step of receiving an
actuator control signal to adjust the upper portion
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[0014] Figure 1 is a perspective view of a patient handling device with
a mattress;
[0015] Figure 2 is a perspective view of the patient handling device

with the mattress removed to illustrate the upper portion in an inclined position;
[0016] Figure 3 is a schematic block diagram of the various electrical

and electronic components of the patient handling device;

[0017] Figure 4 is a detailed view of a footboard control panel and
annunciator;
[0018] Figure 5 is a detailed view of a display of the footboard control

panel showing an example of several alarms;



and el ectroni c conponents of the patient handling
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illustrating a user interface of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0030] Referring to the Figures, wherein like numerals indicate
corresponding parts throughout the several views, a patient handling device 20 is
shown in Figure 1. Those skilled in the art realize that the patient handling device 20
of the present invention may be implemented as a gurney, stretcher, surgical table,
examination table, wheel chair, ambulance cot, or other suitable device as is known to
the art. Furthermore, the patient handling device 20 need not be utilized solely in a
hospital, but in any suitable environment.

[0031] The patient handling device 20 includes a frame 22 for
supporting a patient (not shown). A mattress 24 is preferably disposed on the frame
22 for comfortably supporting the patient. However, those skilled in the art realize
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of the present invention may be inplenented as a

gurney, stretcher, surgical table, exam nation table,
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In a variety of con urations as are well known

to
t hosd0®dl | | ed The frﬁée gefimph Evospidpg 34 running lengthwise with the

arms and legs of a patient lying in the patient handling device 20 and two ends (not
labeled) transverse to the sides 36. A footboard 38 is disposed transverse to the sides
36 and adjacent to one of the ends. Likewise, a headboard 40 may be disposed
transverse to the sides 36 and adjacent to the other end of the frame 22. Obviously,
the footboard 38 is typically disposed near the feet of a patient lying on the patient
handling device 20 while the headboard 40 is disposed near the head of the patient.
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kiR ARYaaRk idbeh \{‘::el%{ﬂ)le"ﬂ{bn’téﬂ apgﬁhﬁdlﬁ’}n o8k 150 lenore preferably
position. In the up position, si derail prevents

ehéoup sidpiaiy: the aiaernt geimper poyumz Wil ong pn temla sisdet J6eofi the
Rand |22 R84 (ge e%tghé%})vglaﬁﬁﬁéﬁ £l (%IIECIP bd f({] the frftme

handl 1 ng referred that t e si era|
32 ImElguml anql ackiepgf the@idamlsﬁ@ fnashowthimihy up poditinalent leae

oqgf[()%)lsﬁxthgd&ﬂ{s%o%t ﬁpSl tion, such that it may not

e easi ower e e patient. In the preferred
enbod[Oﬂéﬁt t hReftrridge asy tonﬁgmbdiarthblpatimtihapﬂlmgedetve}@ 20

]lnclu%eg a con ai ?rxﬂ(%?r congcg{l%%pe{atl?ﬂ (cj)f he 1&!1)1{ fa n?{m b(!i%ﬁ:%%ﬂ aﬁd

ma1tmmgeamhusfedmre363fo}ﬁe patientf Iraatmlgzaevaﬁdﬂt v&ﬁleac@pmlmnm is
i one .on each si

PRI m ety deset darlgS e AdB OB O ECR: HBFET Bose
dlled @ thh@vrealife thivethep s@%legh@mngg?ga??ﬁ% evr\;sﬂs?w for the
porsialer 4 T PR A Agao0r i 20 g oG egrgel nd

@E&Ednm ¢ oﬂéhtsf @bt sheWhy Rtekfadtd wiResrahte@bte@intd HR doatdIRNY4
handl i ng (few ce 20 and ponitoring various features_ of

f%@nﬁoémg SRerationRfl thsepnrellsr dd and conrﬁéme%mlr%m tay copirojler 44.

P&k ecaRbdnefts mn’i%l‘SIO REQERS SRt - BRS et IBMItEE , toS UsoRveRS siplies,
m crocontrol | e However, those skilled in the art

p@ammleattonantetf%q@@arcwb neflyPkingnIcaiie segtifiepsmpiiplersas, logic
5594 °r¥§%%1fs af‘oréz QP& TR ee[nd“’cﬁode-gh eAP"l'Eitabte&lie &@JEQ ﬂorlﬁgltal

eV|ce I néludes & vari et ectrical and
edryetterohfi (AI@,@)ms @lestricglly qume@ﬂbmtﬁe iconteqliendédo opnvert gpalog

51 Baqg rgrth%gn#lp% ol%aggcﬁ-x%ﬂ eg clef>e d%‘%%lf Q%n ald @Bl:lll 24 usable by the
operatiron o on nmuni cati on w t'h
térgrotiend4. oTheeat lebdt oriEhERE %mm&mpaaﬂerdye i sigidepdene) fram the
ggn%roﬂ(e)rt 4JI an E)re gntég(r)dtecf) R @ gr'ﬁ'ro%lsér 44. Furthermore, the patient
handling device 20 may also include a plurality of distributed nodes (not shown)
electrically connected to the controller 44 and various electrical/electronic devices as
described herein. The distributed nodes facilitate communication between the devices
and the controller 44 while reducing overall wiring costs and complexity.

[0037] The patient handling device 20 includes an upper portion
actuator 48 operatively connected to the upper portion 32. The upper portion actuator
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comuni cation interface circuits, networking circuits,
anplifiers, nmultiplexers, logic gates, resistors,
wa@apamsdsar s, i nductors, and di odes. At | east OPET/US2006/043290
anal og-to-digital converter 46 (ADC) is electrically
connected to the controller 44 to convert anal og
4%'196\%& $hef ] B ﬁ’dfi‘t‘idnaﬁ £ Mplst &g %gféx' bRidh 3BEHGRA atlﬂurahty of
i tal S|gnals whi ch are usa by the controller .
nr argpositisast HhseupReCpatsioneagtupier 48 pia rip te@mpunication Wlth the
t r or
oGP 3 B 5eeche bR GRR R o cooRR Ol ThTERE Bon
aptmatdh 4$ig poderpldy a 20 dinenjiond] swtdr wedhtbias tlae iper poriiqnacfator 48

L
o T e BPHE B SRR o Ehid: pBiok 37 RRAGEE 1o
adevizass safacd @8 cnéhomdheidooei |upon Whieh theghti¢nt hameiling defdss 20 is

facilit

sudfier b5 P e e AR BB R i ubdR g0
o@aﬁ’fi)'i'eg% cénnectbd @3 the Idwer pxﬁtmrem fdsratnd\znégl gnedkawer: porfion 34 to
i.nc S _an uppe ortion 0 oper.ative
sBniBE Ko ROTERG i Btesh i ERGHD5St aneia” BRUEPISh onYs tper
pfiod AL QLSS CREtricAIB dopRRtedRO theicOitrollér 44arrid) pﬁferdﬂhﬁa bi-
upper portion 32 between_a plurali t%?'nof a

dlgscst}opplotﬁgtor %o%gger Slﬁl&iﬂil}f %thﬁd]ﬂ)ﬂ%{t 10@8aqtl%tqr A{S described

2SNEUNIHG abdtieft WAddling hRvie®or Akd ehichdlits t0 h&‘tﬁfge hié@hamsm 52
control signals fromthe controller 44. The

operetiyebn cemeciad & thegframe 32 derolifiipg yand I%Wermgrfé% tﬁfaaﬁa?z with
EE%E& to ﬁiécéﬁrfta&aﬁ LR Hﬁﬁﬁ% ‘ine@l%ﬁshf)& AGdideataly é&uféé’ted to the

crease and decrease the angu ar pOSItI on of

capipier b and prfegilyinglHdesadyidlitectiopalandfer: | Qospuese: %lefief%féléd
%ﬁxeséﬂéﬁ thi1Gnd bARAt ﬂgp&{ e £ 20N By ﬂhh&@&th&a&%td@gfor

evi ce I'S supporte pati ent han ng devi ce 20
opbrsting frafured of the nabwé hansthing d@\ﬂcealﬁ thecnctustsvrsO‘?ﬂe PR epd Bftipg

nbec[l;}%]n?m Eg 3&% Hg]owg% hﬁpeO{ﬁlieeqn 3 ah%dqg,mggm% fg@matem

ower portion et ween
aol o rlitirigt mecthﬁmamgalrwy lpmmptqrr(m@d fﬁbrefdr@\ﬂ@r achustars 4% 50 and

ctuat or .50 seI tri.c n ted to the
?Bﬁ%Flélf‘mf S ?SC brg %é%‘f}y&gqbl di rectional notor
and cptmsspt es SA pidrdity yf fedsdrh e arppeppophed bydre mitent dpedling
scr abov The pati ent. ndl i n VI c
d&rﬂga ?Wéti‘ a@gs%%wf 5 ‘e?%aSE%H%ﬂ @h&%ﬁafb%g 5 ﬂge patient

HANIRHeide 2@ BB sbison® s2dsch @t lehst biid Rgund tlheopmemtﬂgndlimg
frame 22 with respect to the surface gh The |Iff[}112In% ;
deien 20 jasfnesertes pRERT gl POFreERAMARE R A (oA of the paien

lféﬁ&ﬁtngJe{ll% 2&%&@956@&% 8§ AbluYe, bRCds/alR Sinfitebko: di 1 ect i onal

nmotor. O course, those skilled in the art realize

t hat st hes lesstt nersidetpalrsciiitcn §6 é@\ﬁp@s@gz@e Resjtionof| caefesigerpib A2,
Pandi 1 g L e R 11 mg
mec hani srakeXeasoe S9uilr serlsingine ftcuvatioogéths lrdkeed in the
art a-nd ﬁ‘elght senso? % ?orasce:rtlslilr%.;t & helght of the frame 22 with respect to
the surface 28.
e an upper portion potentiometer 62 for sensing an angular position of the

upper portion 32 with respect to the surface 28;



50 or lifting nmechanism 52 may be inpl enent ed;

therefore, the actuators 48, 50 and |ifting mechani sm
wG200a0663ant described in further detail. [0038PCHUS2006/043290

plurality of sensors 54 are supported by the patient

handl i ng device 20 with each sensor 54 being

assogj t

Pandl ny sy Poioh JRiRbinaiSed 6214455 B b IBHENbr e

f eat ur elogkr pdﬂ@owwiémGSINaﬁd thersyrfes\28ce 20 and

generat i.gn ndi n 0 t .

Peat o oo A4 oo o8 Bla AP RES RN o RPsy® ot gnsing e

sensor swéight| pmbemde, anldilok pasidomof tHel putiemtcort the padént|leadling

one SIQ%{&IE swi.tch 56 for sensing the position of

each si W& %9, specifically, whether each si derai

42 i s la{helrﬁhﬁlwéﬁnﬁi@ﬁdltﬁ*oﬁfhbed%xms?éf&nSenSOf 58 for
senS|n? the actiyvation of the brake; a height sensor

Tyt Frilleddp eyt WiHaeakigs ppmerpys t@%@l%ﬁ%ﬁ@@ln@ewn@mg thesprsets
540me EheSitibAGandie de@i@e 4P by %Mp!leo'ih BRI BhSdift,

for sensing an angul ar position of the upper portion
tBo siferail swHehee 5 @re faplemerttet @s 2gechanicdweocksdyns gyitches.

I{i’ﬂ&&@} 't}%@&e%ll g’é}lt&% 56 ffd 'aﬂ&n&ﬂe?%%'@a n&ﬂﬁ‘htag %u@ﬂclve or

| 'ower portion 34 with respec e surface 28;
capaditivgstensing prosauityc ewitchgs phat@@lenpmm? detapibss, Plour Fyrthauinore,

tﬁgge s?qlgﬁ in ﬂ% ﬁtz %ﬁ'rgagw% I?fla’at %{1' Qgﬁa’l spl{sgfsetﬁ ya@g/ g[lzed to

position of t atient on the patlen |ng evi ce
rﬁ@utoam&attamofethmmemdlandlmgglnabe 20.om a bed exit system

Thos ﬁl % Ll I ed The % e%rt t syv¥le fl}é’tec% &ifent ueggr %&f hthte hpeatient

t ech s for SOrs
lﬂaﬂlngndevhamﬂl anngr dlewctsa Iib@moE@lf tiex patiphteon ihe pakient handling

ref e di men e siderail. .t che r

it Bhe ik B8 Sl R bapPhalhtipf Sul PiEpode Yo
\Hﬁ\ﬂlﬁ\i@ Th,erebg emGdrﬂ@gtadi Ibys véféremes Thé tedyedl bstanatis etfyrably

npl enent ed as i nductive or .capacj t|ve
BB o S0 DL RS SMBteoSUHSRT VR (REDFoH A jizes the
PréfefrELIRP IR cbiO§EasSHdsttRd abdvel NMEneabad vdlls166) gialtheied exit
that additional sensors that may be utilized tg

syeiAmt BRY be wsediqirack dre nefient seenteit vl By dnawipe di pagent’s
&%3 ot %r-zﬂ?!%/ Bﬁ‘égsu%( hfceﬁﬂi&ia@é&&@%ﬁ?B@y&%n@d‘ by &Xéwink H@Bthe

the patient handling device 20 and/or detects a

pebenithagnit afoveder panidentudiermere, fatipecheclitabfl Vi fiededi ¢
%Qtem%g‘)gb@utﬁﬁg wrédw%mwﬂ oSl RGkbkgd in United

t at es Pat ent
[0040] Referrlng agaln to Flgure 1, the patient handling device 20 also

preferably includes several control panels 68, 70, 72 in communication with the
controller 44. In the preferred embodiment, the patient handling device 20 includes a
footboard control panel 68 disposed in the footboard 38 of the patient handling device
20. The footboard control panel 68, as shown in detail in Figure 4, includes a
plurality of membrane-style pushbuttons for controlling various features of the patient
handling device 20. Of course, the footboard control panel 68 may use different
styles of pushbuttons, switches, or knobs as is well known to those skilled in the art.
The footboard control panel 68 also includes a display 74 for displaying information

regarding the patient handling device 20 to a user (e.g., nurse, doctor, technician,
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whi ch is hereby incorporated by reference. The bed

exit systemis preferably incorporated as one or nore
wa@aodorwsg3g2 rout i nes in the controller 44 and utPCT/EE®06/043290

the preferred four |load cells 66 as descri bed above.

The load cells 66, via the bed exit system may be

888d 15 dﬁsﬁﬁﬁjkmt R&nP PrrGRM e?nb%@fﬁ{eﬁ{ is0f bﬁkq}f'lfq)séld SYstal-type

knowi ng the patient™s center of gravity, pressure

dqvicer hoveavaty othen typeanl Bisplpe: T4 inpdudlingy toketoserasy displays (7H dor

&%Eﬁtfﬁ@ s&qﬁllf;htt arﬁ%g\gn o tHol 8tk ifyid Q@ I o%er f (b & eﬂé\?(ﬁgly

| s766 ed exit system nay e uti
}{!ifl&ﬂﬂll to theafobthdard d8tadfeéns te thetfoosbernd sontI[ODﬁatt@] 6R6Efr @pndenling
i
A3} JedBe i o ity | AR OOV R Y 3R
a windowmfnot isloawn) emnalivivt heWing ofthr tdrsp]lay é4 w:ﬁdn thb roten &6 is closed.

pref enbodj ment a devj ce
o B oo ThE B e shieliEhag PRSP AL REhiRe s
dreaiusider ddde38] adntiohpaneb?0, 8héwih amﬂtamg Ilgwmt Q6, Al at Tét one
faqt by cont.r ol ne] 68, in de

g P Rer! CPrET rae D Shutaln b HEHSr Hno G ekl sideral
qouebiahlonss UBpose®Bh il ihdidd(i ¥ EloSid thepitieny of of leddnene of
@atjent handlfng devi.ce 20. g£ course, the foqtboard-

B RPEIs #2 ipetllogaeomuspicné contiof phihe Rt handdng flevice 20 and an

nteshUiol OMs: o bed GRRTes Qg KRORFIOAScInTroN@lutse kiAWBc)O The
those skilled in the art. The footboard control pane

®esidy gderpih crpidspareld7S i digporad oprthelioytsidg i prg away from the

;%a"t‘i@ﬂ g=1Y) wastrﬁﬂa&%@ GideRfs RabiIGN oRRRhi Behtde % % %@lent
0 a user .0., nurse, doctor, technician,etc.

Iindiiedevirg D ﬂ@y fubess piherf thary e patiesb drmﬁeralbcoatralat@l@els 79, 72
V. {

A, BEGEE Bl bRy B B oSt AR wn t0

fh@@@bﬂbﬁgﬂhsgi i nput, are known to those skilled in

t he A cov a h h

f oot 10842} 55 a? g’gtﬁétn§ thgh‘}iﬁ% {;ég%cteb%(f‘a?&‘ ideb ) ﬁpp L fgption

@atrblor8,carowel pmgloarmnmloii(bcandng ltei@t foootrdlo8, deacb ntontbl
anel .68 mhe cI ed. The % |ncI d

RGN B dnaie comio Py ast g The (R 2578y, w2y

mbRefiblytimplemeated 46 a ipsir of membiand-G0k bhshﬂu&orm&(bnefmt up and one

dlin vice 20 al so f er abl i.ncl udes at
Ghaowlt 3 e mestirtinmboRGari v RIS e inegn R Gar &
dr® dfsi @@d ®n kach éMlle dbnthod @aielsosne 7078 @Rilsind Ehlé%lh{ canmol 8Dls
ane shown k%%ﬂgtall i nsi,de

parcn e GHOI IS B Gpizel FEe E'P%B%?@ofl o coR T et 65

{(d..- fotr o kRS RSO sidegailPadnit@Nfphnedf72at Th@d@f)ero iof cbiel 78
siderails 42 to allow conveni ent contro t he

(0]
graelaleh @0 VRRRT| ROREPIdpiTebsigmpl.othe) loyrer ipRttionrogrizel @) gqnpgfes a
IQ(VEE B@rﬁ%ﬁ %)éﬁtﬂﬁ Qfnb L afld thd ﬁél@if'c%h@&l £0 géﬂe&ltes zﬂHElgl@t control

The out si de siderail con anel 70 is

sigrgpofegh oh thepre conitob isigaalg iis eommunigajed FOometqutroller 44. The
controller 44 typically responds to each control signal by controlling the actuator

corresponding to the control signal in the appropriate direction. A patient or user of
the patient handling device 20 can then use the controls 78, 80, 82 to selectively
adjust the height, upper portion angular position, and/or lower portion angular

position of the patient handling device 20.
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patient) of at |east one of the siderails to allow

conveni ent control of the patient handling device 20
whygooassd3g2 ot her than the patient. The siderai | PCDOB2006/043290

panels 70, 72 preferably include nenbrane-style

pushbuttons, but other alternatives are known to those

ski | | 64?&” therggt atlglgoﬁ’%hllﬂg]%eﬁ@é 'Z%Wncmgsdl ' G&r-gaé{dteﬁ)?e

20 includes an upper portion control 78,

povtio] der produdied ag@nirelnsigealhelngte mreﬁwtrﬁ@en@gdln@afe tihe user-

AR, oEEd o pBADRE ERab £ JrCaRRE Roofrd oo
pangl 6%entshawasm Bigpai4. wawenhMam@ommy$ﬁngm@hbmgﬁmngmud
geig;gag &Ifu? bt hgp lotc!#%ng RS tﬁe govaé%%}ton M‘ alte a(:fsopacg%:)n% le| & hfz-é)ower

["ower “portion ¢
Bitoarssd plodywes et wntrdamgnabfwmﬁmscmmt tocthe pammlisr &Bto iAftjate

72 wWhil e t.he ht contr. ol s di.s t

Bielhas Sk apte Slante Bhia 200 fr b8 riraRARE Do B e gower

b@tvhr sall agsanailnuﬁﬁ thie . fow di'OIBovﬂaB tb e | pasieehmd ey aevice 20.
ontro ne porti contro

E PH‘PTS %HO"["J‘?,“E é’@? fg“r ‘fan 8ﬁtt“iaﬁﬂ%?§‘? -oftPAleT Wtﬂzg‘)tlf{ﬁWe‘P the

Patiehi RAJRANEGRe 1) uBREEIE bRKe had BWAIsePRY frindibileRMAE PAtient

signal , and the height control 82 generates a height
@%%P?%ﬁﬂWﬁe&ﬂal Each of these control signals is

comuigp4At ed t @nd REntedmRt U@l k&ived4ne I&ﬁr& %r%xap bhEbedfs to

typically responds to each _contro
BgRte b mopgoningeof ke ppiieerhapdimecdspion ap n gpqceﬁcﬁﬁ:e 1§ ERPTSS to

r |
?e'fpaoﬁg thd o6l @gg.g{] Sfﬁ ar?g&me@ 45 § Lﬁ@&heé\e&alt $iS0H £8Fn 4SBT

e patient devi ce can then use the
therensotsH47Bat igw, besrgoru@resieifb@:@qnvrell@r Hcjeneratey étishsenger data

H&%Qc? Fm H%r&dtﬂﬂ{ %ﬂﬂ%ﬁﬁgg’&% a%u%@” T ”iH{ Qf seh&g%tapcgéﬁ bBmes

ositton o ent
‘[sﬁﬁdﬁﬁi]’ aidds ptatddeimt a hfamdty n@théewmr@llezd4t theks edteblishing a
§ Ségr%%rsta e, of t % ggtle% pgen:d?ué% dg%eg g??rre aprx%%eh 1tcf?1@t3519sors 54 to be
meeitaal ﬁetmtibﬂ sﬂﬂ&rﬁﬂrmhtches 58, thohmke hnmsdircﬁs 84 the load cells 66,

referably a rt . of. ot boa ontr. ane ,
B L iion BBl docin 105l BF DRAR st SRDkbiphy B8RGea B e
nﬁ@ dagleﬁ@rdbh@fe@ @nthé @lendivg rlatheaad;omtszeo bk matmeah Srefthn‘ four
t.he power button 84 are cce bl e. 0
Hered ﬁWlsc&%?é dhchuake; SRSOE 3%31“6 thegrpidisarm ngﬁ“’?‘%%i’ﬁ? exit
bRtehhethePthe Yokitbn 44 é20h i diddrdint4 ﬁmﬂltﬁeo biakg £k theecurrent
pati ent handllng device 20, In the prefer

e or ther S BR SaHol 5rE- Qo S5 GRS E FREdp d

Qlfemeﬁws"i'hﬁso tﬂehlﬁltlgﬁgén%ft dafPR Habdaorf ¥ fo8itidR of the components
Fur t Rer nor e, power button 84 cannot be activated

b¢1n$mon1ﬁz§vdewhm th¢ PQ*Y@F bptten$4ipdeesgsat i ent handl i ng

devi C@ Zﬂ) unl ag8; bR #hake Nk 0888 &#d, thelcdnfon& 44 #en
t he pati

will periodically acquire the sensor signal from each of the monitored sensors 54 to
generate current sensor data. This current sensor data is then compared to the initial
sensor data. An alarm may be then issued in response to a substantial variation
between the current sensor 54 data and the initial sensor data. This variation indicates
a change from the desired state to an undesired state. Of course, the amount of

variation between the current and initial sensor data that results in triggering the alarm
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handl i ng device 20. [0044] The controller 44 receives

the control signal and begins to initiate the
woe7nseisng of the patient handling device 20.PCT/US2006/043290

Specifically, in response to receiving the contro

signal, the controller 44 acquires the sensor signa

&%9 BL & ﬁ&ecffd eééﬁ IEE AR Fardd of Bidldata® Ho? oRemTON Ja?i%f%g]écg 2

e co enerates Initial sensor data
tow nowads inithd weiglyt Cﬁdcﬁpatlerd (lseéwmrlmgalgmdlcgrrenﬂwson dhite) ingdd

AR 0814, ASERTEP o, PO ek St

peridiceldly stqnnmg:)thet :haasqyadlgrmm mhﬁﬁxdl dascritebd vascthe cﬁmtroller 44

AR Biubipd B8 B RER Sk R0 of ot AR B B BE B o s
Ahenitbel), del dp (ﬁ‘(‘henbdl&rﬂytdn@nﬁmthbIseﬁsoﬂﬁlgﬁsi‘maﬁ ibel desatibed

Boh P el Gl bl s ot = et dah bGPy e

preschee srnliitedgd sighal at fae cdmdisllersdder ai | svvi tches 56, the
and the_ arnidisarm |g fromthe

br ak 5
bég 3525‘? 123& e%“e%%‘f? prtbodioda dssBing w e genigrplatest

ﬁﬁﬁn&ﬁbescbﬁead‘ﬁh@lﬁdeﬂtlbﬁ Bk @kihod Ot caivdn@bdnesr dafa ik Bénpared
arm di sarm si g med or disarned) are stored

fopredsiermad aja. 'ifmgred‘i%?rémq@l|d@ﬁaalpa@>@ﬁ§tdw ﬂa%\maan%cusarstgahe
}%’Jﬁeﬁtﬁﬁmﬁlﬁ%‘ del/ 20 20 br &be&myaﬁ%a hei w BmPRURnEAL it ek

power "button 84 i's depressed. [0045] After
@reépéqramedgiatahé setritvt the mses.e¢pabguraianaconitpls agoproviged as patjof

(ﬂ)ﬂyﬂfaw %ﬁiu LG, | Y6 QHﬂJdeinttﬂeeaﬁ RARLY th 180 Bitidl SQ1or
eacC t

ored sensors to generate current
dmmay bfdamalderfth t@b@hc p@d@termﬁslcﬁatad;mcathesmtlhlemn@o Aatasaet

{ B h%getle%] dil Ib% nse oS %é‘éﬁ%rsdtﬁ%wt?é g{tﬁ\}}gﬁ?a?ﬁa{ﬁl?goé]&gcg tz\(/)vg 3 r‘{ ia

mheowerrhuetmsﬂeensor 54 data and the initial sensor

dat a. s var t|on|nd
o 100N o1 o 00 U ALY PR 4 AR bR B, psance
@sDdlarin afay Viser lcamegml bﬁta\ﬁ&&itlng b glent rlemp wlnich |pmdupa| light.

T A N TR I

SXHORHE, a Plutsfity GHal@Nlapips:at feaw qh@ tisudisoatdnaltdn eanvlessgaﬁd Opair

s kst ot B CTe @b At gt S, G tp S Tgpopdtg g nd

@i@pﬂ@&ﬁmc@ e otboaff B HoTRAE 90 1d36tes bEwithe Botboat edltrbl panel
acquiring the sensor signals may be described as the

¢bntroller 44 routinely exanining the sensor signals

to depgidpl ne t bRe Sk Eﬁﬂtlan%ﬁﬁ d%&)oieﬁ%n%ﬁé‘&% 36 6fkthe patlent
Alternatively, the step of periodically acquiring the

sadling deyiagr?4i vehiledlye ofhercidselartjamp 88 indisnaged omibe PleRsige 36
{’{) hd ?ﬁ{gﬁ%e@ih& 84,AL90CHADGEr 184586288 arl PhsifibHed!sheH thaidhe

light produced by the alert lamp is viewable outward from the patient handling device

20 along at least 180 degrees of a circle defined around the patient handling device 20
and more preferably viewable at least 270 degrees of the circle defined by the patient
handling device 20. Since the headboard 40 of the patient handling device 20 is
traditionally positioned against a wall, the light produced by the alert lamps 86, 88 is

viewable no matter where a user is around the patient handling device 20.
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presence of an interrupt signal at the controller 44.
[0046] Alternative nethods to issuing the alarmare
waeoeonwesphat ed within the scope of the inventi oPCT/UR20061@43290
nmet hod, the current sensor data is conpared to
predeterm ned data. This predeterm ned data nmay be set

PirteRRor@BAE "I’a‘fﬁﬁé ely & szni%n&figdcﬁ lat Ii‘i@ﬂt% lvfbgvagEth Qﬁy é&nt

or may be set he user. I n an enbodi nent
filge 3 émeé}mwédhmlantuhgn@@g dbchwe user,

f . .

cont it o0 SRRLLRY S0 E-PLAA @SR Syl coces

(L&EDs) z@htthmwepﬂmemcmo{ thel al@elnmps 8@ 8B s amyith dt sowirdeferal
I

%&i t?\g afeptqaxgﬁse&ekg’ fndﬁce @b%r ﬁér af) ﬁ%\;{) ct%hdrgd 1t1 % L§ %P ﬁag/n%g

sy pmbergeoldn ey peedly drat ahmvﬂlengtg il ¢hei xaegeZﬁ)f BT 1o 5&)7trheometers

BRYERmrSs b P R e, A 1B PHCS ol pfindy SEtestf e

slamy eyteitiony Thoted skiltedrig ﬂ&rnrawgrﬁealﬁzamﬂlenﬂmaﬂimm anhfig@ations,

Referrin o Fi 1 2,.in the preferred
SR ol e e o S, &5 4o, The alsg TaRr fe8E dre
a&auﬁ@kddt Ve.otirnddl 6fff whaR& e istlo duBagttiaDVgiafi@Obddp0esnthabefcht

86 and a pai r of |de alert |anps. 88. The

?eaaqrﬁat&raadﬁne@mdeﬁﬂawge t3 (©r pyirbpegseridtal-he f oot board 38

and dipgsmgsed i Mo AedcBiO4td @R AarmAiE tllile%l&{[bﬁq Q6! 88; atu8éh may
bel ow t he footboard control panel 68. [0048] One si de

gmght cargrpthg grotiemi(e o stite ariidsd @atd\@sassl@wsrfedi h@tematlvely,
@e%t:t'n%gflg hRang lgtg.psd%/ 8§ ha %Q)e %Uolni%llﬁﬂ'é@ b9tsl?ﬁﬂl¥ ﬁinqﬁg 8frpblver

anp 88 1s disposed on the other side
foathe patienh hamlhnm devdesv3 ey pEssinghide power butten$e a@é th@stuamg

?Wértbaapg by mtﬂ;@s%l\}\ng% }?dv@?tb 5P QMC%eHXIF]% Eag e?'!nlgarnﬁhng

rom t ati ent

dlmqecw ﬁ@eswrt@dxghatmmé astsorl 80a @l/elgbe eet toftheacugienic(aad desired)
ggtfl ned around the patient handling device 20 and nore
pr &f er abl y viewable at |east 270 degrees of the circle
def i neasy t heThapdtienthahdling| devnge ﬁﬂama;a els@ tcluge aa:lerrmalh éamp

%gg’i 3 dg}d’fﬁ%}io @Ssﬂﬁ‘f& éeiﬁ glglgrp ﬁgrte is caéﬁ%etant%ag VAL atloli;' Petween

e Qﬁiﬂﬁﬁs\;::bsbr tdag addethe ﬂramnﬁlde da38 (os mmﬂvmhéog data) Said
nmat.ter re a er oun ent an

Ot BB BT rde’« is Jf Pat?&a?@gﬂﬁ% He° HESHt ?Qﬁ%‘é‘amal
BHPhoZ Rakisd ipfdrabils dvspsa&abblﬁmatthammuwﬂdnram@ hcﬁasmg 360 The
degrees) around the patient handl | g gEVI g “{a qﬂ’éh
mererblagh) 97 produsest Bght haying @ vwaelengih differqnt Jom Beayg

er e ﬁ%ht (pkdddedd BYURH albh Bmy. q&b@ﬁsmfm n@ﬁndl 926l tat Jeaipse

is ararity. It is also pre ed
LED that produces a green colored light. Those skllled 111 the art realize that green

rq

color light has a wavelength in the range of 492 to 577 nanometers. The normal lamp
92 is deactivated, i.e., turned off, when there is a substantial variation between the
current sensor data and the predetermined data (or initial sensor data), i.e., when the
patient handling device 20 is in the undesired state.

[0052] Thus, in the preferred embodiment, it is easy for a user (e.g.,

nurse, doctor, orderly, etc.) to quickly determine if there is a problem with the patient
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that the alert |anps 86, 88 produce an anber (or
yellow) colored light. Light having an anber col or

wo @ osd3ty has a wavel ength in the range of S57FCT/OSHBF043290

nanoneters. Furthernore, it is preferred that the
alert lanp flash on and off, to enphasize the alarm

Badhd B8Hce 20NASGesdsith be dddrssdn eI‘H’UIIseMeIeh sﬁﬁﬁ} héRe Qsthléﬂ%r
| ocat1 ons, configurati ons col ors, wavel engt hs f

fhﬁ@a%ﬂnéh%ndhwwgéﬁ IgOdUPHIg 2reqnt lghfawsﬂasldng 83 earheht
deactjoysdjed, | pfanotidlifeMcOithe MO MalR' &nlSyel % a yser by

substantial variation between the cufrent sensor dafa
svaiding en pyediblesignati Abelpatignthapdling device 30 m@mmedap@er 94

[n%ﬁxgxlumcgtl&e@ﬁﬁ {h\é %Bxﬁrotllgleﬂai}of"go%ﬁﬂg thul%ldﬂ)llees{l %nai a np S 8 6

8, user may sinply correct t
a Si d@ﬂ%ﬁ]l t hain vsas anotherr exlancel theralert \nalyy pe conveyed by

gﬁﬁﬁﬁtjtl ?tclfﬁﬂig d%tla?o %lrgfut)te &S fe%(temn’P%m%ethe :ﬁieent handling

acconp of Tt power
qué?rﬂt Tiart«bhfroi[:pr dé\olfd& Iﬁﬁelhylamﬂmgsiiewge 2616 jpaeemmunication

Bith oot TSR L Hsh ok MtEiraeh YormaRp e biRhate he

Kamd data gad exil e oﬂfbr idatay estheriemdie dolfr@)utemgsi (ﬂ/ler s etk 97.

1558 1o in B Estbicelah B G or Ca s Ry B LR e
BthB@EN®r d diBle2nsthibkh(eles Waril, \calh@st felepBone, GSM, Bluetooth,

illum nated) when there is no subst ant| al variation
Bed-ween the current sensor data and the predeternined

dat a [0@gs)i ni ti athe SRAR Ky GI8S B -comrlyel B{r‘ b RhittaYa nﬁr&ecaﬂ
normal lanp 92 is illum nated when there is no alarm

seaeal #rof mraise pathsystom. j Nurgg eadl systems areov sl lpaspotedhosgiskillpd in
b &rtf lSlRttytiﬁ@aﬁlg Ia{cﬁ rfﬁ’nc'ﬁ&%'tﬁﬂ)r %&aﬂe-ﬁrkﬁtﬂ%ﬁﬂ{ | @0Red Burse call

produces i ght havi ng wavel ength different from
feyh@nmmwélmgww@r a gifwlq @rdq'ﬂf signddeeledt thy usende-gl amprse) to a
é@gg Preferably, the normal lanp 92 is at |east one
mhat produces a green colored light. Those skilled
in tHB0%]t reallhg patienthhangiingdedod 39 of itghpreseat inyention also

vel e the f
BB ARy DRSS APl L NIRRT
ddvixree20i STha featbsirdodnitral panal 68ainclndeshatupperpottivm lockoneenntrol
gi ﬁ;‘g{l‘/erglg‘{-\'g na ng(}éllg %OI%?ZE (i re?rehrg ?chi%‘tﬁa% lllr(l)gl ag IdaaI motlon
@91«?15 cd)lﬂré)ﬂ Mﬁ?o ugﬁﬂi&if rtigde fdclidhﬁ corﬁtﬂﬂfﬁ], 100,uK02, 104 ishtectrlcally
erre e 0 e S eas or .a.user . g.
(e Qo STl gy sendt Soqretorg e RN crap s rirel e
édﬁ%ﬁerlﬁ veheRhEBlaRM Wbt dxainpR, Widnl tEélIoh/@ﬂpﬂrhmglodl&mt contraDos

t hat needs to be addressed The user .nee
iscctivaied st IRweT POTEOTh agtaleT SOHuIMt ARpcHER % g@ﬂ %5 lf%'er portion

RnBdicdoneh e Gfd@AMNs b GRY/0Pthe Fodtbaed bat@roR BRI 68 laghdepressed.

The same reasoning extends to the upper portion lockout control 100, the height

lockout control 102, and the motion lockout control 104.

[0057] The patient handling device 20 of the present invention also
provides a position lock control 106. The position lock control 106 is preferably a
membrane-style pushbutton located in the footboard control panel 68 and electrically

connected to the controller 44. The position lock control 106 generates a position
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[0053] In another instance, the alarm my be conveyed

to a user by sounding an audi ble signal. The patient
whandiosdsgz devi ce 20 may i ncl ude a speaker 94 i PCT/US2006/043290

conmuni cation with the controller 44 for sounding this

audi bl e signal. [0054] In yet another instance, the

b A VAPV HiBEL1sGO fr Ly

T s AU B lcoh Ay T, e\ TR R o

denird d080n thenprefeond eabbémentdprovideshesveral feeults. hiirsd| then Q)wer

t wor r
S%M %%c%gtg% 3\% r1 ac?l%?gg?t? %g{lgxgﬂle%&/%}ﬁ%rt%%o m‘rul}l(or zQxﬁtgl ;E(ﬁ(f%n
dl.arparadizt with eﬂs smeﬂa¢e 28. Oekip thedmpa)pottmntdumatoe A8 fiscactuated to

SO B RO P RSP o
npparpoktion 829 In thetpheferreeit e)nb@dln&nmlflﬁieetﬁsted] etnge iskbefvezeq 0,and
ular t el

cel. h , Bl uetoqt h, etc.).
DBsiteed it felent 5, B8N A0 oot Dottt Feded pf el
IposiiensCaby akb eahtilized. aFdtué@amplalid ofy att@fatividUdrstdadnt, the
s ste are wel | knomn to thgsiycéllled in the art

qteshirange | gay he betyen b ig geesdet B pRIDGa pliFnative
féﬁib@&hﬁﬁt thBadshfted rAtteS Ryl ahy Sdila8 PBsifionir6aadr t}‘{anp-’fSQiégl‘é@s

a sinple on/off signal to _alert the user (e.g
ﬁmhgéwpﬁrdﬁoah%r Poisedeadyoprsiienechentyide rhﬁﬁﬁst%?fbmna@ of angular

?@éﬁh&ﬁ #6h R adulioR Ea@c@se;%lﬁce' he Qgﬂtﬂﬂe@*mcﬂ&\fé&lﬁ&k (i.e., the
unctionality for (or locking out) operation

GPITEIH positian of e upaerdlorting 33 frpméhezwperlméltrp@ enseatd
contr mOS nel %dﬂ?chéﬁ@%\’o ﬁ&i E)ggltl&p [Jck %Pﬂréfgigﬁlﬁrgsults in

contr. 8, a [owe portlo out contro , .
Ipedveiting| the kiganation arittheoippeOgortiom acteaterot8i wilizingsko upper portion

%81%”1 oig 41:1190 theEl% ct%Il xfé\%soq‘ A %ﬁﬁ? éémg}&fgt rﬁuﬁ ? the ? ferred

ele rica conféc o the control
éﬁmamdmseﬂd$MamcanﬁspwmdumgﬁhdcWDMM@nwanmﬁpgm@nézun®H
e contr Iler 4 vated For
ol GeEaRL st g Aot BEbad Bt 1P poin SXREPTE . T Moy o
Isﬁmﬂé armohvmﬁbnambhmm&rfoﬁﬂum td plawetthd patietti io an wekined position
rtion .c on the s derails 42 a
et B0ttt I pitora tn fotab Spati s bodeii SRR e
rpeﬁﬁ&moeg c6ifiof mokslstaetubda& tiPPsfer poMtibn 62 chxowwﬁstmhmugﬂl a

100, hel ckout. coptr L 10%,
PGS e O Faebi PO A FIEovBes AT FPiRg of gl
e¥iliGR, dRnak thdie pREIRGRMboVBE AbEed RitlS ResPpdcP¥d R Ssudface 28.
position | ock control 106. The positjon |ock contrg|
Tihgse sg,ql%;ﬁéq the 5] ryalhze that certain medical conditions necessitate positioning
patients in these permitted positions for extended periods of time. Those skilled in the
art realize other restricted range of angular positions that have clinical or operational
significance. Two examples of restricted ranges of angular positions are related to the
commonly known Trendelenberg position (where the patient’s feet are disposed
higher than their head) and the knee gatch position. Of course, if CPR is to be
initiated, a CPR button allows immediate movement of the upper and lower portions
of the bed to a fully horizontal position.

[0059] In the preferred embodiment described above, the position lock

control 106 restricted the range of angular positions of the upper portion 32. In other
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menbr ane-styl e pushbutton | ocated in the footboard
control panel 68 and electrically connected to the
wa@oeownsdsher 44. The position lock control 106 PENESEN@843290
a positionlock signal which is received by the
controller 44. The activation of the position |ock
6RB8diRkbntd Wowelerd B RERDETERIAFDOHITRE AN Srestrict the
several results. First, the lower portion actuator 48
range of angtletpessiops of athasportieas pighepatisot andlingt dsvige 20, such as,
' pask L i , parallel with the surface
g@?b%ﬁéﬁg¥mtﬁghh%%gg&%%g%ion actuator 48 is actuated
to po06dlon t hdhamptemt pendlingre8ize @0t djodmclpflesaan annunciator
ric 0 r i.tions . of .
3P R0 ol AP e EO S5 R AR of B3 oo BB Bbvice 20,
Tes tmmuctiatdr THNg prefesatihelovsehadjacamdo 30 bdgw dedoatbddnd control
res t.to the,surface 28. However | fferent ranges
BieE Sudrerbh et Ion@eRa iy U5 BE Strepfblre gL RRASF 110
axhidpd snundiateriempd (e shawn)edecaidaliyl combadted tolilg: JoRBbIler dit.e
range nma etween 0 and 45 degrees. In another .
EE Pl ot o i TPt S0 B PGS Mg puneted
A¥n Apgipriate. TAsIetnhcRshoy Al @tluld) dit Abnddiglives: |f the
upper portion 32 is already positioned outside the
rest rt ctMagiop dagubsetangul ar positions, then no
aCtualigﬂibﬁﬁﬁéhﬁﬁ§&e- The controller 44 receives
f eedbac fl.e., the current position of the upper
portionL8®)Hedightm t he upper position sensor 54. [0058]
Finallyfgﬁg i vation of the position | ock control 106
resul ¥ s™f eb*%venting the operation of the upper
porti&npagExahdimd8 utilizing the upper portion
control 78 into the restricted range of angul ar
posi tt oA&ro Weight Alpsn t he preferred enbodi ment, the
patiept of Qr.104g user) is not able to | ower the upper
portion un&er 30 degrees utilizing the pushbuttons
of the BpperOmortion control 78. This allows a sinple

d [ ' f. . .
DR PR Rk e 8t Faofr D0 3Rl b Baf R bl hgpoer

1on an
eventwigh tipasivér 76of tHerfocbemed eonbrobpanelri8ss closedever , even

when posi tion |ock, contro 06.i s actua . th
upperbag”tion §1eéﬁﬁhﬁggggﬁﬁg%gﬁo?ﬂfgﬂﬁﬁpg“%?ﬁ?%??gﬁsan
QHteriRE Bitiveatla agug ol aie pat&it hixiliag idbdte 20hild thecoittdiet 4 As
restrijcted rangg of angul ar, pasiti.ons, such a tﬂﬁse
showyn in Simure e disglaympy previdgntprmagian fo the ipysigh 85y dnsr
B8 tiod BRSRar Pokitibie dnd e IdVRer Poftioh @akiiZEpdsitioh. Refeirdigto Figure
nmedi cal  conditions necessitate positioning g@élents i n

Bhibs digplay it PRLPIOBSF ©iHEICEbIPERIEAYAR ANYRY f Semge map of
teBRautient N2 @lingKdevice B0l B iﬁch@at@%ic_ﬁ%_@fnbé&n@!shtﬁggering an alarm.

restricted range of angul ar positions that have

The miigesting companent mandk biinking for ofhsewise Tirated At dgowp to
B A0 ieshS hld GV &l & 86l dks

{ﬁﬁ)gé %:%frfr%cr@g Iﬂ§/e hgf\@/\%%%ar@% glée{%?er gbx{g o@?flgﬂ{%{hﬂ\%er et helglay

i drenting 8 blieldtg efifet thiinfoos ¢k user that the height of t

device 20 is low (i.e., lower than the desired state). Figures 7A and 7B will alternate

e patient handling

on the display 74 to show the user that the brake is no longer set. Likewise, Figure
8A and 8B show that one of the siderails 42 is out of position and Figures 9A and 9B

indicate that a bed exit alarm is tripped.
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hi gher than their head) and the knee gatch position.

O course, if CPRis to be initiated, a CPR button
wa@bkdoamsesszmedi at e novenent of the upper and | ORET/US2006/043290

portions of the bed to a fully horizontal position.

[0059] In the preferred enbodi nent descri bed above,

the P9Bbdzon | o8k Nt fokigd08ar BELLLAL Sy G EANHRAS from

angul sitions pper por
owhieh ﬁWblSd‘l oae porgiguteofestues of thh @atp;amtshandbmg decymde gowilizalg user

e i ve estrict. th |.a
B PRer Bt 1B oy g B Shbeiia oL ARHTAY RRSPRY 74 can
dﬂsu ﬁﬁv@glzonsa]laﬂgl r&é};sag@kl to thetisel,istaH a‘sdn Figuret 13 idstouing the user
por n atl nt h ing device 20 also
i B@tgﬁb%iin(ﬁﬁn hﬂf fSoVY aﬁf%ckl y alerting the
user t[omsq at us R@ﬂa&mtglr@msmq:ﬁgdra e4.nhé paiitht haithg agrice 20 of

devi ce 20. The annunciator 110 is preferably | a d
alf RECSTA! AT RP arlefﬁﬂs&é\%tactt?aﬁwtﬁpywﬁaa 3& The

hig¥R8 ldeRERY systemalbéai SpaliBit lﬁh@&gbﬁv@&cﬁpfna@ ERility BRh as a
annunci ator 110 i ncludes annunci at or rﬁ@ &)not shown)
rv24,

chaseifali SaFl ¢ lecsfiore detectionsystpa ig é?ﬂc%qdl 8 atpp%mé&caﬁon

P ENLSb& 11129843 QB D RaRRPY M08 WHich RHRRby Sié6thotaidlby
messages are il1uninated when appropri ate. These

mstesages may i nclude, but are not limted to: Mbtion
Sot  BRES (Al RAigh el (Bt LOMEE iher FRfGmnes
Rowesch 1y 1opesion dw amthagenud theamsmtd Ofhetlpeatarildd rie progeammed
L4830 bt B35 L AP U250 D i
Clhemdh'ng d¢vie62] hakHelocked et tﬁd laghtot A&2.f (Tdib Hoctat 1d3reonid] be
D3RO0 5 LT 530 kIS B 5T
s&mwnutimlﬁtegdﬂdefuﬂcuohhe di splay may provide information
(0 TSOHT ¢ 1N Rhat REBHEPSS, BRCGRER PSRl o ot
Refdeiohhlin@athies b gtvaleSan nkdigdhtSiobaymddulérel2Ar Gt dstaace, the
glrn‘ga l?gler(ita Iroorme Fl)lgoed?lﬁemliiZtA onrl]aya rllrgcllu%re 1%te§f%pee Igatttén% {?80 foci‘f operator
selection that correspond to the patient handling device 20 or room being clean, dirty,
empty, occupied, ready for occupancy, etc. An altérnative intelligent room module
112B may also include a graphic display 120 such as a touch-screen display with
multiple nested user screens to access or transmit patient data, patient handling device
data, or room data. The intelligent room module 112A, 112B may transmit this
information, e.g., clean/dirty, etc., directly or indirectly to the hospital network 97
using wired and/or wireless communication paths. Communication can occur from
the intelligent room modules 112A, 112B directly to the hospital network 97, from the
intelligent room modules 112A, 112B to other patient handling devices and then to
the hospital network 97 or to more than one available hospital network, or directly
from the intelligent room modules 112A, 112B to the computer 95 or to more than
one computer 95. The intelligent room modules 112A, 112B may also be configured

as access points between the patient handling devices 20 and multiple non-bed
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the patient handling device 20 to indicate which

conponent is triggering an alarm The triggering
waoeoopossat may be blinking or otherw se indi caP@mUaR06/843290

known to those skilled in the art. For exanple,

Figures 6A and 6B will alternate on the display 74,

Ql%ﬁ@és' sﬁc}p;!ls' ﬂblﬁbrﬂgncﬁlﬁt&%é dévﬂ:eé g)feﬁémslﬁle%lc@ﬂ ?‘agﬁ&ﬁc

hei ght of the "patient hand Vi ce

|dgviees, arithe tike orthsiintelligant mog) mO@ﬂ@GuH@é, YIRBemay bacanfigpred
th
%L Eﬁ%&%ﬁt%&&ﬁ ol @gél&),ﬁ%émtkq 2508 e%%ﬁ-bié% gé videl i‘%zB e

e I's no | onger ew se, gure
show {0946] one ofs shtedsitdwe,ailits @By ibs tra,ltsnmitedp@s,lthq agmote

- . Lo " ;
Ra8tpli008 5 6% Bt G AL 2b 0 Py RBURH. il By
rimyucbr buti isi ao‘alnmécd,ltof pigmilatd icalfectel Gbyl,th@ comﬂercbhﬁf ‘Qlarpatlent
t h dev t.i |
8RR ABuPt 20,28 Thlec Ctent R B0 PRGN SE S iet S ST on
(bednﬁéﬁbespnmah cofimuttiestiosh with she ﬁaﬁeﬁ&ﬂnﬂi@%@mmy This data
to th h
o R St S Bl Bl e
idb@e MBat bertitomstiosdy Fhashhitted @68 JclcRbEE Iiﬂeﬁ@:al’lﬂt\dblﬁ&ystem 99

Fi gure 14, the patl ent handl i ng ice 20, of
P%%%WPIGP b ieenigi! hrel oo the B%&ept gfm(gmgo@gfqe %6 may receive

Q%ﬁﬁﬁasqmﬁ%&hﬁm{eﬁme dopp@tepda.. The |ocation det ection
system | ocat es&yge atient handling devices 20 in

faci | 180§7lsuch desferipgipFiCal 16, %Rzﬁosélbleo‘lo&ﬁg‘gﬁmd’e?%%fi}s%y
5135 tgt?é f&?o‘f’ee&‘fﬁéiug? 95 !isrbh&lms Agl\;g{o%ﬂlt tlﬁ@ﬁhét@ @(Sﬂiﬁiﬁer%rlhéﬂldes

héow;senm@rtpmlateefaceuyotﬂebeéqdé e allqvnsdmmerrh@rsqﬂ@@lawcb @s &
%ﬁ}sg ?cth&%lng/ 56 W RELH (ﬂgladliﬁ% loGed @a“cahﬂ'grﬁm%ld% afd &Rvork 97

cation‘in ea om of ospi t al
lfmoathe patielxtzharsﬂlpg deyicrAdeblutwise heraotbh@ahvmfeh@ets of the patient

E}rg’?&f%‘rﬁqd%ﬁéeg%ﬁ su%h k& écgfé hg ggcgéﬂnns% dtgﬁvlg g]?es ot ﬂﬁeftﬁ)etl&%s, and

evi ce ocke
|tigecliiteo Tha il&r 1rilfénﬁacb oeghBp irth@e configuratien pourelssd abew theeusers

L a ocaty n that permts the
%Eeéfhc?%eil tage ‘?:fjéli’ hgrgtham{i fiﬁ‘flge d’gd function. [0065]
Ref er [0068] t o FITBe dl@laytm ey alsorincldd® adher d26lasd green 128
i.n¢l ude addj al features to por vi(fle an ntel t
esiEAaR Agivated 1% R sepp manaet e Ah and Hpde] aagntSkT S0 the
Rt Qaddidp dHW‘,ellﬂC' Ad&blerﬁlﬂhfsaﬁ@ Blgd tbel’parodldﬁ ﬁtOIrhe remote
operator_sel ection that corrzimﬁl to. th%nﬁl?
IamaETY Qralics docaiiens fo indisie BRFE Be Bafipnt e@ﬁﬁ?9 is in
Qe bRideH undeBRsHe §tRE opéb‘ﬁﬂglﬁr@% etc. An alternative
intelligent room nodul e
[0069] The remote computer 95 may be in communication with a
portable device (e.g., cellular phones, PDAs, pagers, etc.) to deliver information about
one or more patient handling devices 20 to a user. This information may include not
only that an alarm has occurred, but the exact nature of the alarm. For instance, the
portable device may display data similar to that displayed on the display 74 of the
footboard control panel 68.

[0070] Obviously, many modifications and variations of the present

invention are possible in light of the above teachings. The invention may be practiced
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112B may al so include a graphic display 120 such as a
touch-screen display with nmultiple nested user screens
WO 000066385 Oor transmit patient data, patient hpomiUB20g6/043290
device data, or roomdata. The intelligent room nodul e
112A, 112B may transmt this information, e.qg.,
iRAP1sE iah Ys sdcfically idsGiRiel Yyifhin B 9Ldn8 OF ne a%?eﬂd@@ claims. In
hospital network 97 using wred andPor W rel ess
cdftioni tharefasencp avmetals Go thakimnee arerdn for sontpniehgegndtanenot
[ I (e : |l es 112A, 112B directly to the
ﬁggg#%gﬁlﬁgg&ggghggg%fron1the intelligent rgon1nndules
112A, 112B to other patient handling devices and then
to the hospital network 97 or to nore than one
avai | abl e hospital network, or directly fromthe
intelligent roomnodul es 112A, 112B to the conputer 95
or to nore than one conputer 95. The intelligent room
nodul es 112A, 112B may al so be configured as access
poi nts between the patient handling devices 20 and
mul ti pl e non-beddevi ces 122 such as patient nonitoring
devi ces, patient treatnent devices, diagnostic
devices, and the like, or the intelligent room nodul es
112A, 112B may be configured as access points between
the hospital network 12 and the non-bed devices 122.
[ 0066] As stated above, data may be transmitted to the
renote conputer 95 fromthe patient handling device 20
via the network 97. This data may include, but is not
limted to, any data collected by the controller 44 of
the patient handling device 20, alarm data, |ocation
I D data, and non-bed device data from nonbed devi ces
122 in conmuni cation with the patient handling device
20. This data may al so be utilized by other systens
present on the network 97. For instance, the data may
be automatically transmtted to an el ectronic nedi ca
record system 99. Furthernore, the controller 44 of
the patient handling device 20 may recei ve conmands
initiated at the renote conputer 95. [0067] Referring
to FIG 16, one possible configuration of a display
124 at the renote conputer 95 is shown. As shown, the
renote conputer 95 includes a touch-sensitive user
interface (not | abeled) that allows hospital personne
such as a nurse to not only view the patient handling
device data transmtted to the network 97 fromthe
patient handling device 20, but also renptely activate
features of the patient handling device 20 such as a
scale, the bed exit system brakes, articulation
| ocks, and the like. The user interface may al so
i ncl ude configuration controls to allow the users
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to set the desired state of the patient handling
devi ce 20. [0068] The display 124 may al so incl ude
wanmensad2t and green 128 indicators activated POT/URE06/043290
same manner as the alert and normal |anps 86, 92 on
t he patient handling device 20. Audi ble alarnms may
al so be provided at the renote conputer 95 or other
| ocations to indicate whether the patient handling
device 20 is in a desiredCepAIMhdesirable state or
Rl OULei @2 [0069] The renmpte conputer 95 may be in
comruni cation with a portable device (e.g., cellular
phoned; PDAsmefhaderfsmomtoring a patibet hemiling nfegices@P)ohaving a
s e Fent handl ng. devd ,ces 20 .
Ay B SRl 000 CeoPb B el A P BB SIS Rl B gt
alnaofra phisalite offieatects obthe phtivat Baodlitg devioer(20)pdndt dhentrbldar iid4)

For inst.ance, . ortahl.e device.may di.splay data

R bt PRl e BRa) P she Frliod PR DE Yot

f oot boar d swéitihgh cp@rtkighdl at {h6 OdrfoliGdMiid Shilate BARAoring of
nﬁdi ficatiqns d%nd i'i ations of the present invention
APEPIHEUSRIIEGVIPS Gt of the above teachi ngs. The

invention sayirRe applaGlityCatehdde kighse af thaRo@boller (44) from the
specifically described within the scope of the

SEPERdEd 1B FespeRse t 1rcehdpg the sPntrol pignalef er ence nuneral s

in the cl ajdRraBheinidl §dn¥or dfa ﬁ@ﬂmgﬁmﬁgoaws&@gnﬁ@masm
to be read in any way as limting. CLAI What i s

cnherintial state) of the phwHisy obrenpsn (1D te Ayablish atdegirpd state of the
handl haqdeui & @@P) having a plurality of sensors
(54), each of the 'plurality of sensors (54) associated
with at | epssiodisally edquising|the pluralify of seheqitsignals apfthe gpatroller
[ ' j ) oller (44) in
T e S
conpri si nggenemtisg epsensfsensoeclefavirony the pdmelity | of stegsva | signpls
the coniroller (4 IRt htoring of the
pl))g eideoirll::% ﬁ%%lﬁrgﬁ Srtlaé]e (é:i)et%‘lg @S%awo‘}f;%ng‘égg%i ng a plurality of
sensor si gemhmriag thelverremn sénsad dagrto (hediititlrsemsotr Hea;sedsor s
(54) in response.to receiyving,the.control sianal.
gener at | ngglgﬂ’iﬂflgf &t TERYSE aglg stla?tba%"flﬂ%hoﬁl %Pg?elnt fhe gpurent
sensndats hrgintad Hithdsacordatatwitch predets achaige foin thidesired state
plural jty of sensors. (54).t1o0 estahljsh a desired state
de a‘?H‘%ieﬂé‘idi statg Ofﬁgﬁlﬂﬂt‘?‘&}a W@E‘“ﬁ?@?é' periodical ly
acquiring the plurality of sensor signals at the
contraller ) ) L ..
2. A method as set forth in claim 1 wherein said step of alarming is

- further defined as activating an alert lamp (86, 88). -

3. A method as set forth in claim 1 wherein said step of alarming is

further defined as sounding an audible signal.

4. A method as set forth in claim 1 wherein said step of alarming is

further defined as transmitting alarm data to a remote computer (95).
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(44) fromthe sensors (54) after generating the
initial sensor data; generating current sensor data
wo e@miosdse2 pl ural ity of sensor signals based onPth@S2006/043290
current state of the plurality of sensors (54)-
conparing the current sensor data to the initial
sensor; dat n on st anti al
var i atl on %e‘%a% 1%jm%i“ﬁe él %?ée ‘g"‘Z’ﬁ‘ p%gaftg 05%’3 ??3& pa%em
|<mret,seadpa;mntslmndhi@t@vmh(@hcmrsmgents a change fromthe

desired sta undesi r ed te of the patient

handl! i ng déaa@s?%ég‘jf Su@)onﬁgt?é%aﬁ%rg’ as set forth in

clai m 1 whemphirdlits 8f §bn§dr§(54§)§up@b1&¢’d’ﬁiy1@1d Sarhe) (A2h €or generatmg
acti

defin vatin ert 8

B0 B0 gt et 6 BerirsorBrt Firisapeioedp ogy of the
ety 0@ fdaturds Wi tlegatiche hidugge asicqpoydi ng an audi bl e
signal. 4. A method as set %orth in claiml where

sai d step 8FsHrglespblgconrof (§4) fupredicing dgcogiol 51gnal {o nitiate

trﬁ@lﬁ@ﬁhﬁbftﬁ@f)ﬁleﬁfﬁ‘&‘n@@g%et&e@O?]%H@te computer (95).5. A
pati ent hand devi ce aving a plurality of

features f arcobtaqgl lee M"')clar“@mnﬁlalcétl%’awtb rseidhseneprs kYY) and said
qf%'ﬂ s‘éﬁc&lglg)coﬁf?a%f %c&gxngathé &l i i%@l {urﬁg Rﬂé’Eénbd}%@als

patient; a plurality of “sensors by sai d
ffrfanréal(l zg)son‘Sc(M)gl@rreapanserfg recepying |co1}trqbf81g9@1n g@neratmg initial

Sée%?fdﬁfa {6 I?.heog n.h%} s%ﬁﬁsl% L9 1t§:a]2res{age; ?fegﬂgéti W6hsbR(54),

one 0 thepur features o

heeriodicaily azbquurmg the @E)nsorasw@tsr frem | seiclt a:b$<ES(é®n1gcrcﬁrati@84c)1rrent
far. pr.od a_cont 0 .ini [

P Rl SRR R 2h dSp) el IR Bl
(o@ﬂ]})amrrg the ot seikmraiatamtﬂlm infiatseassiatas andsaldrmangingedpdnse

0 for recei
P § AR B8 yPa o o et ot St B Hp O SR B g«
(54) in response to receiving the control signal,
generating initial nsor dat romth enso .si nal
based%on fe PRYfRE h&f’ g‘lgafl%"“‘t?f ?@; b §eén s(“slf;"“m firtfer
Rbrpeisth al %lﬂraﬂ@qw Whétls (6% sepOsRE idgfahs (17) Qi sabake for
sensors eneratjng current sensor data fromthe
flzgﬁgg?ﬁkﬁ OB%lg%s&Idd’igﬁheF]ﬁe current state of said

sensors (54), conparing the current sensor data to the
initial sensor data, and alarmng in response to a

subst dnt i a® RatieRtdendingisvice &0) ohsetdorth Ehelaige stereneny of
‘}gfél el §2%h)t ik AlriRLRgReq 484 ﬁ*akeﬁsen&r Eﬁ%) 'f@lrb%néﬁfg'tﬂé hétation of

Vi ce as set forth in claim urt her
saldbrake

8. A patient handling device (20) as set forth in claim 5 further
comprising a lifting mechanism (52) for adjusting a height of said frame (22) with

respect to a surface (28).

9. A patient handling device (20) as set forth in claim 8 wherein one of
said sensors (54) is further defined as a height sensor (60) for sensing the height of the
frame (22) with respect to the surface (28).
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conprising a plurality of wheels (26) supporting said
frame (22) and a brake for immobilizing at |east one
wobosasasnheel s. 7. A patient handling devi ce PCOUSAEDBG6/043290
set forth in claim®6 wherein one of said sensors (54)
is further defined as a brake sensor (58) for sensing
the agtivagi f ' I : ' :
devi cgé'( 20‘§ P ggeng élta qmggtcﬁ(llﬁg ?ZC(P%S rr‘();ét 5 urltﬁ hrglearlﬂlggg}pl){f féghl %aéd
&ramef(23)rinclndss hanpsanppsRn (BDrwhiclj ig snguleylyaadiestaple wislh respect

. C ( ) . tI' n oplrative
5 Pt Ayt ok BAREE b Mo M A RaE tly Peraively
whereetedtoosasl uppergmitibng@2)sfor atiabidg sdidudper pdrton (32) iomagulady
a.hqi% t _sensor &g ) for sensing the height of the
piushs ?f@?ﬂﬁfgﬁn pect to the surface (28).10. A
patient handling device (20) as set forth in claimb5
wherejin sajd fr .22) _i.ncludes r. tion (32
i chiT's ahgoreaf P e ctiptl SR ort B Shl Pl WhS0n s

sald kasers ((%@)is afthef gutinbé lﬁs SO8PaS ipﬁaéti(ﬁﬂseﬂm €62)[for den€ifg an
actyator,  (48) qperatively connected to sai.d er
ﬁ%&#ﬂr@ﬁsm@zﬁ SPiGUPRR PAEIOP ﬁ%}% A eREH & t%ﬁ S¥Ea°H ?42%53 2) to
angul arly adjust said upper portion (32). 11. A

patient handling device (20) as set forth in c¢clajm10
wher efh one RAficahandienisyiee (B) 2 getf {arthnisy chiami hedurdfer
WnAGY A'1eROSAd 5iBdail ¢ RhovehiAd bEtRkerSHINEH POsifidh AHJM HEWn
position of said upper portion (32) with respect to
phutigur f ace (28). 12. A patient handling device (20)

as set forth in claiml 1 further conprising at |east
one siderail (42) noveabl e between an up position and

a dowtB.posh patgmt han@dling\dgyadei (B0 astseinfeith iryclaiey 1 2 wherpin)ong of
se farthein | r.ej.n1Ql | 4
0 porBln L3 e BRIl PuARRoD 6T erB R sl
sad s lagpt dlessideol B2)on of said at | east one siderail

(42). 14. A patient handling device (20) as set forth
in claiml13 wherein said at | east one siderail (42) is
furthes. dek ipagst Badingleviel (R0)asabt foithl ér clais 13 WRdreiniseid at

6ir% aoid L Lo ARG bl SRR M ot
iaﬂeﬁhisaﬁoﬁgyd)cbemg 2Qpciasd S@th ehddrofbaid sidabid @B wher ei n

one of said sensors (54) is further defined as a | oad
cell (66) for sensing a weight of the

15. A patient handling device (20) as set forth in claim 5 wherein one of

said sensors (54) is further defined as a load cell (66) for sensing a weight of the

patient.
16. A patient handling device (20) as set forth in claim 5 wherein said
user-selectable control (84) is further defined as a power button (84) for producing the

control signal and controlling the flow of power to the patient handling device (20).

17. A patient handling device (20) as set forth in claim 5 wherein one of

said sensors (54) is further defined as an arm/disarm signal from a bed exit system.
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patient. 16. A patient handling device (20) as set
forth in claim5 wherein said user-sel ectable control
wQ 3aby/0@41 urt her defined as a power button (84pCT/0WE2006/043290
produci ng the control signal and controlling the flow
of power to the patient handling device (20) 17. A

pat i en, haIA a#l@l% hq %e&ge b?g%vﬁm%t ll(flra e&i&}r atlent

wher ei n’ one nsors
asareg panl dateathmndh@mkucé (Zﬁ)r)manﬂzrfsdagem t syst em 18. A

patient handlin ng a plurality of
features 8 raﬁlggpgﬁ?rsggﬁo& aal?aﬁ atl ent handl i ng

devi ce (20h phatify iof sengors d54) rsapporie@ By shia rfrapiepR0Y, tthdhGofaaid
patien a urality of sensors ( support by sai d
PP (o ey pysbusdt oSl Shmropaing TaRerof s plusiy ‘of
s@mgosﬂhggalencmﬂmwﬁb(@)to one of the plurality of
features of the fatl ent handling device

control | er 2Eguolien (44) ihenvautisagpn Withsaid A '&a’%ﬂv o apnsesy (54)

%r PERINay Gadulirid fhe Fk%ﬁdo@ dighal I6nAcHY| bfdrzﬂ@g P 8erR8RIS4) to
ignals from sai lurality of sensors

g&eﬁ@rﬁtatceérrere}rs%sﬁf d%té ﬁ%?ommlag %d:ugémfﬂamﬁ% gatp F%P‘@G?t?’fé%‘%ed
SERsaq data to predeternined data; and an alert |anp
(86, 88) in communication with said controller (44)

f or producimgleftilgghp (36 8P kewromsanicetien with said sontggller (44) for

t t
Sl O B SV P Bl nor dga
adnd the predeeringied idetaaihezein evightiprbdusrd b paid fled Ay B2jewable
e fi
Syt o, SR8 5o 0o A SRR, el B e L bt
mtdffamet(m) n claim18 vvher ein the light produced by
said alert lanp (86, 88) is viewable outward from said

frame (22) along 270 degrees of a circle defined
aroundgsai d f)dtﬁmeha(naﬁﬁg d&fke (BOpad seerfortth andhinnds dehereire the

il ppeiyeptiater Bep Ghabsh Hvute P fabon P sl 2

tA1GHESHT6 [d8@redsDf kB CIS delRfed GRnd sadd frafle QHM ent handling
device (20) as set forth in claim?20 wherein said

alert lanmp (86, 88) is further defined as three alert

| anps 7086, ABghkie Gk meqh ds defPERAh( ﬁ&)laﬂnsmcwahlacgald
to each of said sides (36) anot her al ert rrP £
i Eanagp) defiines two sides (36) and a footboard (38) disposed transverse o the sides

(36).

21. A patient handling device (20) as set forth in claim 20 wherein said
alert lamp (86, 88) is further defined as three alert lamps (86, 88) wherein one alert
lamp (88) is coupled to each of said sides (36) and another alert lamp (86) is coupled
to said footboard (38) such that the light produced by at least one of said three alert
lamps (86, 88) is viewable outward from said frame (22) along 270 degrees of a circle
defined around said frame (22).

22. A patient handling device (20) comprising:
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to said footboard (38) such that the |ight produced by
at |l east one of said three alert lanps (86, 88) is
wo c@mabdze2 out ward from said frane (22) al ong 2FOT/US2006/043290
degrees of a circle defined around said franme (22).
22. A patient handling device (20) conprising:a frane

(22) for s ti ti.ent su ce
Sai 0 frane (00 CRERDaRRsHER s ARE SR et KRS O i e
i 22anglideng|ay vapgrysttivnl (B2)wiith is esgdaty ddjustable witlr fegumet to the
(28%1' .actuator (48) operatively connected to said

%5 F gg}tion (32) for adjusting said upper portion
(32) . bet we fen aatuplot! (48) iobyra@éelyaagmbcaed ooszid uyspes porebat32)eor
to..the surface ct uat ont.r o 78). for .
iR S B abrir @D BN o Pt aneuir P Sy relative t
pieistifaee (Zgnsor (62) coupled to said frame (22) for
sensing the angul ar 05|§|on of said u i.on

(32) wth PBEpEEer 408 ?Hé )0 $engratippamac togss@ﬁwﬁ Yanabock

control (1Q8)ang4r [36i6H 8rsttY62) RRPled tPshid Beke $329F6H senstng
controller (44) in comunication wth said actuator

c@ﬁ@vgﬂlarmgyona?fda@aweer@eﬁ@am) withggspeeiito the §ettase (33

sai d act ua
por 1 on (35 et eehor S GREJ UFhede S

posi ti ons; amentraller (4o @n@qim‘rlﬁrwatl(mMthéﬁlédcﬁuhtor control (78) and

&5{1%2?%&1% WcBHtroiﬁﬁ%dsd?cP%tﬁdt&”(4%g% se?e%ﬁ%l}‘? ditsk 4G upper

ar osl t1on sensor or pre entlng
opetiat 636)1bem\fve®ahfdplamhtya1f@ngtﬂa¢$)>SI‘a¢n§ gnder eby preventing

adj ust ment 9 d coﬁgglleg p(gé?)r B9 Ic&ﬂm&%@tw‘ﬁ tShlgaﬁotSitI%H Qock

restricted angu Ion I n response
pasittbl (106) acksagi gpalar p@s’%ﬂorﬁsepmirl(éiﬁtfohpmdéntlnl oderafi@eof said

2 a e hinc said I
ey D L ar o Rt ST iR b8 g b e
Sancteafittebingnlat potitionlin fedfonsé o tmlpassion $avkdignglper
portion (32) to at |east one permtted angul ar
position while preventing adjustnent of said upper
port | 013, ( 32) pitfent héndiihg deasd (20nes s Forth Gl «ﬁﬁirrﬁmg Wha:rem said

osition in response to the positio
AC%’érP e haliasysi sogtraleds %9@ fensy pgrdion 2%4%‘19@ ﬁ"tB‘l"‘%’i fﬂmml
273yRediksh sa‘i@hﬂoe@boﬂﬁ@@ §2) @cﬂ@c 16RBbilel gelBitted BgHl 2 rposmon while
position is further ined, as_a predeterm ned rang

oPreyensing pdipseiontifg grid ﬂlp%gomoa K32t Ut g rqu angular

E&s‘iﬁo‘ﬁrin fe@ﬁ%e ®hé tﬁnll&&%lgtn!i'lan about 30 degrees with
spect to the sur

24. A patient handling device (20) as set forth in claim 22 wherein said at
least one restricted angular position is further defined as a predetermined range of
restricted angular positions in which the upper portion forms an angle less than about

30 degrees with respect to the surface (28).

25. A patient handling device (20) as set forth in claim 22 wherein said at
least one restricted angular position is further defined as a predetermined range of
restricted angular positions and wherein the predetermined range of angular positions

is configurable by a user.
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25. A patient handling device (20) as set forth in

claim22 wherein said at | east one restricted angul ar
w@omrosam i s further defined as a predet er mi neRCT/HIZPE6/043290

of restricted angul ar positions and wherein the

predet erm ned range of angular positions is

configurable by a user.26. A patient handling device

(20) as set forth in claim?22 wherein said position

| ock castr ol fatieft) hahslidgudevive T(Z(E)&fsisﬁeﬂ)rtasinazla‘iﬁ‘l@| Wherein said

pushbutt o 10 od of o era atient
haloSiHPh e gs( glé)éb'fﬁﬁﬁwn%ﬁ 9? wzs buigp (105).

suppor tzv n g A BathbEBt oRROUL aPafisht ﬁlamm%r %&wé/vtu@ﬁ ﬁh\finé Reame
i ncl udes an upper_ portion

ar(éz)le fay Wp%p& apatins abgve ;g spdagsdey) erfretnh élesfmmea@%) 199@}% an
ﬂ% %o@tﬁn%ﬁ%h&ﬂ%) angQbrlAddiHSiHIO gfltﬁ R PR RE theRBFEdeqDS) and

sai d met hod conprising the steps of: receiving
r@naéwat GR) foo adipging shegipasr nogicadphstaid méthe% pranprismettheosieps
(34) between a plurality of angular positions relative
to the surface (28); sensing an angul ar position of
t he upper pureivioa a@a@uatm tchutrad sgmelt tot asljush éhesuppprpertion (32)

t
oriabrech BRIt BRSO, Bl B B e BO P Vet | ng
adj ust ms nt sehsingen apgpdar esitivn ofi the3Ppert portivn (3Bastithgrspect to

rest r| @oﬁngul ar position in response to receiving

theesu55| | ock signal. 28. A nmethod as set forth in

cl ai m 26 fur&ﬁmga@nﬁﬁdrslbﬂgmgﬂae aadep of operating the

act uat or osi t the u pqLiio
per m t Led. aMBUAPE GRED ot e BRI A5 85 dhaifl pphting
t hdjup@®hi bDthel GPlr PorBIRK32) to at least one restricted angular position in

response to receiving the position lock signal.
28. A method as set forth in claim 26 further comprising the step of

operating the actuator (48) to position the upper portion (32) to a permitted angular

position in response to receiving the position lock signal.
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