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DESCRI PTI ON SYSTEM AND METHOD FOR BED TRANSPCORT
CROSS- REFERENCES TO RELATED APPLI CATI ONS Thi s

wap@iiesté on clains priority to U S. Provi si oneCT/B8t00n066661

Application No. 60/792,998, filed April 17, 2006,

whi ch is incorporated by_ref Merein wi t hout

di scl ai mer. FlIELD Exenpl nts of the present
invention relate to beds used for patients; nore
particul ar | gy STENIAND METROD FOR BEFTRANSPORT
control and drive System use or power ed novement of
a bed fromone | ocation to anot her. BACKGROUND A

vari ety oCRQASI-REFERENGRDIQ RE}ATER ARRLIGATIONS e

for novenent of a patient bed in a healthcare

S5 igal b BB e Pl PR A o
b 4Rech, B £35S KRS B P g

transport systemis offered by the Stryker Corporation
uwtleeutidisclaimrym' desi gnation, and by the Hill-Rom
Conmpany under the "Intellidrive" designation. Both of
t R systens use two push-pull type controls. The
push-pull controls on the sides at the end of the

pat i enExbegldrgeentsodimentd 6f thanstesemdihberition relate to beds used
hori zontal I'y-oriented hand grip.

for patients; more particularly, exemplary embodiments relate to a control and

drive system used for powered movement of a bed from one location to

another.

BACKGROUND

A variety of different transport systems are available for movement of a
patient bed in a healthcare facility. While these systems accomplish the basic
task of enabling powered movement of a bed with or without a patient
thereon, these systems are not without their issues.

A first example of a patient bed transport system is offered by the
Stryker Corporation under the “Zoom” designation, and by the Hill-Rom
.Company under the “Intellidrive” designation. Both of these systems use two
push-pull type controls. The push-pull controls on the sides at the end of the
patient bed have a movable handle with a horizontally-oriented hand grip.
The horizontally-oriented hand grip is either pushed or pulled for powered
movement of the patient bed. Those using patient beds offered by either the

Stryker Corporation or the Hill-Rom Company may find difficulty in controlling
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The horizontally-oriented hand grip is either pushed
or pulled for powered novenent of the patient bed.

wadb@sa21336 ng patient beds offered by either thecBUsS3kB066661

Cor poration or the HiII-Rom Conpany may find

fficulty in contral peed novenent of he
b8 SRR S MYt o1 BRI EHE 8 P MERIAEAING D
steerlng t hrough crowded hallmays and around the
cespestallyiwharmstegdng ithyorgh srowded Aetways and aseynd the ¢arners in
addition, if a healthcare professional is noving
ehe Imrricmrpaif iachgalihedreofacéditye dinbydditid meaf a hiealtidtargkgofessional is
Corporation or the Hill-Rom Conpany backwards and

I Radvg dier la}ba?z'thT’BeG%ff@Fecf 9& bﬂthb%tWHér'G&p@n%@anQﬂ the

the control handl es, may continue to nove and
2—312?%% c#rﬂg'a‘ gpéglﬁftvé‘l‘gig dér{bf@%g\é%??ﬁtgﬁ %?es oﬁfaﬁgwg pulling

ariatrjc be ered by Bur Inc unde
e fogﬁ Pilsf. i85, vaﬁqnlﬂeuséa "bcr\fee%%pia@s'b'v
Bur ke, Inc. uses oystick assenbly for controlling
t'ﬂlé'r%im%e?@’ﬁ?’}?%‘fﬁ@r@#ﬁ@@éln@'f novement of the bed.
Heal t hcare professionals may find that controlling the
di r ectA sacamtiesampte ofa patiemdrad wanspoat Hestemtis ithe badatric bed
of fered by Burke, Inc. requires both training and

[Wesied offereddny Butkeabelundee thd iDéHles] dasignatios. i The bariatric bed
heal thcare facilities do not always provide the needed

tdfidRed O BuRb nl'n@,gu?é@a ﬁ’éf&‘ﬁ%k %%s@r%fo Br EBMirHn ttﬁ’é’ﬂﬁé@(ﬂ)n

patient "bed. Accordi ng a need mains In the art

fa(H'd S\&é’é&&?méogm%ﬁ gpfé*n% 64’5—5& He |8 lp?{))f%g? éﬁgg ar{‘?%ﬁ‘{‘d that

provi'si on o omere novenent
f’f&pr@rr%i{hsg. 38 Yiiagtion Forsnetdd r%?\é@f@%@ﬁiﬁé basiplritsd Shered by
g} Ienc \r,g]qlullr(?asatlostlg tr%(lerlugg a?wgfp%gt?ckg eUgf%gtu(re)gtse){y,tc?ltlcal

situations in healthcare facilities do not always provide the needed time for
training and practice before moving a powered patient bed.

Accordingly, a need remains in the art for devices and methods that
improve upon the provision of powered movement capability for patient
supports, particularly in ways that require little or no training and practice and

are easy and safe to operate, while also being affordable and easy to install,

service and maintain.

SUMMARY
Exemplary embodiments of the present invention comprise a system for
transporting a bed comprising a bed frame. In certain exemplary

embodiments, the system comprises a drive system, wherein the drive system



service and maintain. SUMVARY Exenpl ary enbodi nents of
the present invention conprise a system for

WO e@iapord i ng a bed conprising a bed frane. | NnPCEUSENTI066661
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exenpl ary enbodi nents, the system conprises a drive

syste wherein th rive stem s, configured to

R R R A ML T M S—
novenent of the bed frame; a flrst control arm

vileheibed frrmeoafiFgicontral A cwheieiuthescargral @u’ﬂi‘l ia copfigyred to
bed frame; a first control handle coupled to the

conipielto ﬁTmlpedafrarrm; fai first caviial dlandle ¢dupléd testhecaonttrodlarm; and
handl e, wherein the switch is configured to control a

f aifigstisvitchfort the fitst sehtsy adle, Wheesintthe BwWasR ILEfAgured to
enbodi nents, the first control armis conflgured to

PESHHESI S ﬂﬁ%o \é ts;%fterhh?n P[alnneﬁar}& éycembodlmen s, the

di rection, a rignt I rection, OTMBT tion

o Gl B B AR o

venent In a ormard irection and a reverse
fﬁlf@é{éppoﬁ righ diestiol). @ foruars dirsctionnand Rirverse dieecdipny dn

system conprises a drive notor and a drive wheel, and

t eertain exemplany emeedimentss thedrivg systest ist ¢anfigtirackto provide
nmotor. In certain exenplary enbodi nents, the first
spowerledrmbseseahih 4 foveasd tivectibn sed aysvenmnse diteetibhr $it certain
control armis substantially vertical and the first

commhplanhambo8irhents Uihet @il StV pristls: a HAveE AIdtGH dhnd a

exenpl ary enbodi nents, a second control armis

CHd féfHéEId ahf thé ‘ﬁEt %\Aht‘égtcg;‘ﬁ i(}dtgfes Ted ‘ihé Arifs Wi8e 1n

manual novenent of the cont rol handl e
& oupl g%pﬁaorytel?nebodlrrnsétntsc ct’l% %IPSlt s%rltn}\ rggeg%nda}owers the drive

e
system, the first control arm is substantially vertical and the first control handle
is substantially vertical.

In certain exemplary embodiments, a second control arm is configured
to couple to the bed frame and to provide manual movement of the bed and a
second control handle is coupled to the first control arm. In certain exemplary
embodiments, the second control handle comprises a second switch, and the
first switch is configured to control the speed of the drive system, while the
second switch is configured to control the application of power to the drive
system. In certain exemplary embodiments, the second control handle is
substantially vertical and the second control handle comprises a third switch
and the third switch is configured to raise and lower the drive system. Certain

exemplary embodiments comprise a directional switch configured to control

the direction of the powered movement of the bed and caster wheels
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enbodi nents, the second control handl e conprises a
second switch, and the first switch is configured to

w@oonnoi37¢ he speed of the drive system while P¢EUS2007/066661

second switch is configured to control the application

of power to th ri,ve. syste I.n certain exenpl ar )
st oo Bl K e o arAin S RmAEry STbodiments comprise
substantially vertical and the second control handle
cdlaskpdieswitch o the 8ist centralrm, ivéharainrthedogitasth sivich is located
configured to raise and | ower the drive system
Chstabfrometherfipstacontertbaddieent s conpri se a directi onal
switch configured to control the direction of the

power edeftBinesRitplafy émBobRse®8Eofftftisera bed frame comprising a
wheel sconfigured to couple to the frane. Certain

r r
e o R AR MR & A of Ml Bt Btee i g Betvton the
l.ocated distal fromthe first ntrol .handl e. r{ain
JRSETEA00 Tib serdrihead oo paBted TNk B9 ane Blsrb il bR

a first end, a second end, and a pair of |ongitudi nal
draee; afirst supatanbaliwericeheontral grmcauplacitor the beaskisze

end; a powered drive system coupled to the bed frane;
arokinal te tss fiestend| & pecend substaotialtyr edrticalmontrapbed coopled to
the bed frane proximal to the first end; a second

shbslcarftarak pyoxatd tetHe renbnd] a frsncontpl lethdi® cohslebied the
frame proximal to the first end; a first control

hRed b ARG Vet dl BBnfrbI Srin; SHESIAR d ooy lhéﬁ& el &ﬁlﬁ(leed to the

control arnm “a second control handle coupled to t

£i Lo . - . ; Cfirst

R AR BRI bl i A P PR e
BT el b i Slhers SR HEL SR kgl conto
Certain exenplary enbodi nents al so conpri se a second

dfe eerlieatiaref Rewear toghe povsiad dme system. Certain exemplary

embodiments also comprise a second switch on the first or second control
handle, wherein the second switch is configured to control the application of
power to the powered drive system. In other exemplary embodiments, the
first or second switch is configured to control the speed of the powered drive
system. Still other exemplary embodiments comprise a lockout switch on
either the first or second substantially vertical control arm. Certain exemplary
embodiments also comprise a switch on either the first or second control
handle, wherein the switch is configured to raise and lower the powered drive
system. In other exemplary embodiments, the first control handle and the
second control handle are substantially vertical.

Certain exemplary embodiments comprise a method of transporting a

patient support surface, the method comprising: providing a patient support
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handl e, wherein the second switch is configured to

control the application of power to the powered drive
waeyaram37é n ot her exenpl ary enbodi ments, the fPCEUSINT066661

second switch is configured to control the speed of

he ower ed dri m Sti]l her exenpl a .-

RhBidding s Fa2é Yo Shert dbe oflivd s ol s hlabe; pioviding a

f| rst or second substantially vertical control arm

e yhtemeaupiad todhsdeamenere vidinga dissistibstandialywerdisal

on either the first or second control handle, wherein

t tontohiatoharidsa seodmdyaulestanialtyaiesica oo ntrolverm tcbepled to the

powered drive system In other exenplary enbodi nments,

tigmeéi gﬁivuﬂ g arst danal eanik ddiplserome fﬁ@tnédbsltar’ﬂaiﬂsﬂv%rtlcal
are substantially vertical. Certain exenplary

SRR BRAL ErcﬁﬁHTH 1556 BNERIAAS Hén&lg%ﬁl Rl totBe @econd

pat i ent support surface, the metho rising:

P upRo urf fr
RSBty “eR ) Pt SR b B el GG el T Frstor
drlvesste Iedtotheframe providing a first
nb t PRAPIIRG KRS arive shstaRuWAD dpeneath the
subst ant| aI |y vertical control armcoupled to the
fframe; applyingciawerdofthe sirive sixstenn biiaperatingahelfisst svitahhend
first substantially vertical control arm providing a
saxtivating thng dove bpstdhetoctoand pedt the frdre s @thadembodiments
substantially vertical control arm providing a first

SYrhBils ©Bx&ihG @ fokdteoh thé Firsp LoRREIREhIH BF il sélﬁih‘éi' &hntrol
engagl ng the drive system with a floor beneath the

é}@e ?@&&ﬁ@ﬁ@&’ &'?5 lﬂéhﬁ(fﬁ%)b%leﬁ@t% apPile éotfégwt

SWtcC and |va rrve s
trans

t .
i HoR @%C&*é&ra&ﬁppﬁégiyr@?n@a Fr8 e SRTRWER. St other
second control handl e to steer the bed frane and
rIGRPAMSYS goaRsleq PiPVidiNach sesRNpavitehen the flrst substan’nally

vertical control arm or on the second substantially vertical control arm,
wherein the second switch is configured to control the application of power to

the drive system.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

Although the scope of the present invention is much broader than any
particular embodiment, a detailed description of an exemplary embodiment
follows, together with illustrative figures, wherein like reference numerals refer
to like components, and wherein:

FigUre 1 is a first perspective view of a bed frame with controls and

drive system of an exemplary embodiment;
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transport surface is transported by mani pul ating the
first swtch. Still other enbodi nents conprise

w@eaviigizng a second switch on the first substaptT/abiop7/066661

vertical control armor on the second substantially
verticlgl conér,ol arm wherein tfh sefcond swtch is

conf i JUPHER 10 18 BRGTPEGE iR IOf BREDLIRIBE 1v& gysig of the
drive system_ BRI EF DESCRI PTI ON OF THE DRAW NG FI GURES
remhedigtentios Figgpel;of the present invention is nuch
broader than any particul ar enbodi nent, a detailed

descr i pgum2 éd agerspantipk aigv efrtradiefterontrobbimws the embodiment
together with illustrative figures, wherein |ike

reffrgerce nunerals refer to |ike conponents, and

wherein: Figure 1 is a first perspective view of a bed

f ' ; ' f

erbodi IotE A% Paidn BRafER VR UEHE IR oo R Ro (e B he
frape .and drive sy1stem of the enbodi nent of Figure 1;
F‘?ragsgmfrft?fg'%?spective view of the left control arm

of the_enbodinent of Figure 1; Figure 2A is a side

el evat FigHra/ dwa perspretiveMew ohtheoligiaaatre! afm ohthe
enmbodi ment of Figure 1; Figure 3 is a perspective view
ogmbbdiméngiof Figurerlol arm of t he enbodi nent of Figure
1; Figure 3Ais a perspective view of the right

cont r ofighenghés afpdrisectiveaskwain thafight @nt®! hand@edf the
embodiment of Figure 1; and

Figure 3B is perspective of a portion of the right control arm of the

embodiment of Figure 1.

DESCRIPTION OF THE EMBODIMENTS

As shown in Figure 1 and Figure 1A, an exemplary embodiment of the
present invention comprises a medical bed 100 equipped with a drive system
110 coupled to a bed frame 120 and generally between a set of casters 130 of
bed 100. In Figures 1 and 1A, a mattress or other patient support is not
shown, so that features of bed frame 120 and drive system 110 may be
visible. It is understood by those skilled in the art that such a mattress or
other patient support may be included in exemplary embodiments. Bed 100
also comprises a left control arm 140 and a right control arm 160. Many beds
may be suitable for use with exemplary embodiments of the present invention,
including KCI USA’s (San Antonio, Texas) commercial BariMaxx® Il or

BariAir® models. In the exemplary embodiment shown in Figures 1 and 1A,
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Figure 3B is perspective of a portion of the right
control armof the enbodi nent of Figure 1. DESCRI PTI ON

WOR00THE SEVBODI MENTS As shown in Figure 1 and FPQDUS20074966661

an exenplary enbodinent of the present invention

cal, bed 100 i d with rive
G T raarises 4 dua w1 oa e ides biitsry 116
bet ween a set of casters 130 of bed 100. In Figures 1
sl nedated airgvitivelos pewerna alrivp arheshl 18@@9&@@“.@ wederstood by

shown, so that features of bed frane 120 and drive
yrsd efrmmir(hrpmyillbe thve artblRed 100 alsouwrthepridascal jumgtibhbse 119 for
skilled in the art that such a nmattress or other

ReFbiRIMg sleppRA! e gtf@r tggieshttty X eraHda Yord wrap 111 for
enbodi ments. Bed al so conprises a left control arm

%Qnﬁ‘@@le@ Fda@%rdé%ﬁéﬁ'no?f lgP0. Many beds may be

sul't use exenp ary enbodi nents of the

present _in entlon inclu

Fexas) R GraR S nsy otRaRens, mplod i A P atBrsmotor
In the exenplary enbodi nent shown in Figures 1 and

1R UNed, o @'Wﬂ Y—!’H\e@'ﬂﬂ %cﬁﬂﬁiﬂ?‘@é&rcﬂltﬂ’rq’%pw 244olt AC electrical
notor 114, a battery 116 and related circuitry for

pOVREQY ﬁgpnhyiar@ ahetieryldmrgingvaiigui. Jdedrattarg charging cioeist

of ordinary skill in the art. Bed 100 al so conprises a

j enebiéotheasedePelbotrical onvérdlyng bel stoftedi in dattenen 9§ whaih bed
charging battery 116 and a cord wap 111 for storing

] ®EisI dorilected ©5a %%erﬁ?telédiné’eﬂ%ov@? o RUrcBbRA X, akier
enbodi ments, motor 114 is a 3 phase AC notor coupl ed

Z%aqém%ﬁeg%ﬁg@l 1 13618an %S&H %o ?) 'd?l(/g sggﬂgpr{) @%Pﬂng

FectTri ca energ
Cthaargs%orrlg sgltl!;gtucli rtlve sys?emalt1t0ecr:e}/n 8%%%' n(%Ngrleranl‘nlovement of bed
100 without an electrical connection being maintained at junction box 119.
Also included within the circuitry is a lock-out circuit so that when bed 100 is
plugged into a 120-volt AC line current or other source of electrical energy,
motor 114 cannot be operated.
In the exemplary embodiment shown, drive system 110 is coupled to

bed frame 120 and moves together with the central portion of bed frame 120.
While the outer perimeter of bed frame 120 that is coupled to caster wheels
130 remains in a relatively fixed vertical position, the central portion of bed
frame 120 can be raised or lowered by bed controls (discussed in more detail
below). Drive system 110 can bé positioned so that drive wheel 112 is in
contact with the floor on which bed 100 rests. This contact of drive wheel 112
with the floor provides the necessary frictional force to cause bed 100 to move

in response to rotation of drive wheel 112 and enables drive system 110 to
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enabl es the needed el ectrical energy to be stored in
battery 116 when bed 100 is connected to a source of

web@ctizizc@al power at junction box 119. After cher/gsmwg7/066661

battery 116 can be used to power drive system 110

AR P B EHane eshobkol besh U REHIEr e 20 PeaRlao hfovide

connectl on bei ng mai nt ai ned at junction box 119. Also

i redingcratp PRIt far e periroptes ¢ff beg frame 128 shasutotatianal ppwes is
that when bed 100 is plugged into a 120-volt AC |ine
cappliedttoarivetwlezel dddr ce of el ectrical energy, notor

114 cannot be operated. In the exenplary enbodi nent

shown, |rdee/@xemglbqnbﬂnb@dirﬁemosrwmmtmgb@m fleam®n®dParm 140
and noves together with the central portion of bed

%@ﬁ}qﬂ‘?&nt@‘ 5 dﬁt1t§bg%>§éﬁ§ %\Aﬁ%hﬂglgfver%%w% %{(ﬂ’iégeﬂd? Bf bed

S cou ter 30 re

e n%éﬁgqpénéq 6 Fhtsori abS g8 el aqmay be

bed cont roI s (discussed in nore detail below). Drive
s%':lc@%fﬂ@n%ﬂh pearh da3ta Beritncase pPrriessipNecandere 112

is in contact with the floor on which bed 100 rests.
Tthierehsdwean to ghindadassswh eepatien? ifweededhd hose®f ordinary skill in
provi des the necessary frictional force to cause bed

1the drowioweldrstanegpanieft dnal rightaiontol afmsin 40 andhiesl ndtlchly
and enabl es drive system 110 toprovi de powered

ReRRNorRenked 108 on a8y Siovdh@sitDIs 3t 6y A58 Be used to aid

provide rolling support for the perimeter of bed frane

%ﬁgnég@ﬁatbhgtﬂ}d 1915 @?%n%o e@@ lied to drive wheel

e exenp shown in Figure 1,

subst o0 SEPIY 'R}?eqlq‘lrgﬁa% h@%ﬁ% 8?%@%%? AP Rses o
set of electrical connections 141, a lockout switch 142, and a power switch
143. Electrical connections 141 may be used to electrically couple left control
arm 140 to drive system 110 or other devices. Left control arm 140 also
comprises a set of flanges 144 that allow left control arm 140 to be coupled to
bed frame 120 with a pair of brackets (not shown) or other connection
mechanism. A vertically-oriented left control handle 145 is also coupled to the
upper end of left control arm 140. Left control handie 145 comprises a run
switch 146 and a raise / lower switch 147.

As shown in Figures 3, 3A, and 3B right control arm 160 comprises a
set of electrical connections 161 and a panel 169 with a directional control
switch 163, a series of direction / speed indicators 164, and a battery level
indicator 166 to display the charge condition of the battery. Electrical

connections 161 may be used to electrically couple right control arm 160 to
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frame 120 and bed 100. Right and left control arns 140
and 160 may be spaced far enough apart that a

wheal7tibizas e pr of essi onal can nove ther ebet weenP¢DUSENTI066661

access to a pati ent if needed. Those of ordinary skill

the art derstand t t. and right control
hive 5P CLTPRGE OBYIFGS-pP oA URB TR 16838 Fogyn in
for various controls, but may also be used to aid in
rfoguiey 3Be dA vedioalyreaieniediight Q@@ér@éhandig 1o ®aMpHising a throttle
Figure 2 and Figure 2A, left control arm 140 conpri ses
ariggér 067 ahdct buzzer oc borrebtiitan$684i$ couplddaokhatuppet endl of
142, and a power switch 143. El ectrical connections

Ifght BBYitreEams 460t Rightesdrtidt akhy! 600418 @ohfifses %néétQJf flanges
arm 140 to drive syStem 110 or other devi ces.

Cﬁﬁ{ fh%llt Fﬂé\mr@l\? cBhE &r é(') ?(?98%@3 efto Elaﬁrﬁga Jrgﬁ with a

ow | con rm 1 e coup
franme, 120 a r of racket s not or ot her
G Rak sy Babs i & B STty B RS b
control handle 145 is al so cou&led to the upper end of

| eft dbmill g uadarsiogs by dasecgitadin tha mdl that i steps described

conprises a run switch 146 and a raise / |lower switch
o7 opdratishand ¢antfl giiddge 8ystam 1ahdo3Bt negassarinhawd to be
arm 160 conprises a set of electrical connections 161

JreHanisnial thd %dev fresentdidrie ehis @russiont rialotisav érmbodifbnts,
serles of direction / speed indicators 164, and a

REYr beelain & 6)%%8¥ be8Byried, Hh&RbAYIN &8 §H§’H§Bk§‘e comblned

a

con ition of the tte El ectri cal connectl ons

WE%) $€e gf&d to electri caI l'y couple right control arm
e system 110 or other devi ces A det ail ed

vi ew of €{)anel 169 govvn in Fi

verti dal rye%ﬁ-mgl,anégn}m Hperty iR P aq%mn rgo&%'gent of bed 100 and

conpri Si n? a throttl
operation of drive system 110 a healthcare professional may secure the

patient in bed 100 for transport. For example, the healthcare professional
may raise the side rails and retract any extenders which might interfere with
movement of bed 100. The patient may then prepared for movement by
unhooking the patient from any non-movable connections such as oxygen,
stationary infusion systems, or stationary monitoring systems.

The healthcare professional may then unplug the power cord and wrap
any loose electrical cords (not shown) around cable storage spool 111. After
assuring that all casters 130 are unlocked, the healthcare professional can
manually move bed 100 away from a wall or other obstruction, and into a
predetermined path for movement. Such non-powered movement can be

accomplished by manually exerting a force on right and left control arms 140



trigger 167 and a buzzer or horn button 168, is
coupled to the upper end of right control arm 160.
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164 that allow right control arm 160 to be attached to

it B8 LA Al oBnBd Rartles T 45 ARG BoSh R T e rection

those skilled in the art that the steps described for
RfePayvemantnd control of drive system 110 do not
necessarily have to be perforned in the order

pr esenlngtieiaxetplarydirsbedisient shownophertoerdsrdiioreat drive system
the order of certain steps may be varied, and certain

st Hpandpyweted aidiiensshtionbedorns, fdokbut $Wité 18X &TRIoAEY to the
enbodi nent, to prepare for novenent of bed 100 and

oBBRSfofleht SRR ARA YA & BN o drocton o
pURAeEl ST D B D€ R Bhecions
AR NEAR) e e ol s cheRions! eguendgn 103
the patient from any non-novabl e connecti ons such as

oxfy sampsiset Muliateysettings fasnmagrotaamirol of thetapeiedratrwhich drive

nmoni toring systens. The heal t hcare professional nmay

t dyateranplougilltrheve bae r1 000 ritbrasxad vl pdisstfiohalostrol switch 163
electrical cords (not shown) around cabl e storage

3@99'0027?;%139“5 5By RPWHF Ssbdd3dsifdn aﬁ@%\tf%ﬁfomgrc%ﬁéed

unl ock the heal t hcare professional can manual ly

dﬁt&fdas]\%)ll@ Ysihdi8 %%Pé@lﬁgegﬁ Yo, Obstructi on,

ter ned m)vemsnt Such
non POXFe aﬂhggr\é erSPessmnal gr other bed operator may then place his or

her left hand on left control handle 145 and his or her right hand on right
control handle 165. The operator can activate raise / lower switch 147 with
his or her thumb to lower the portion of bed frame 120 to which drive system
110 is coupled so that drive wheel 112 engages the floor. Although the
structural geometry of the exemplary embodiment shown inherently ensures
that the drive wheel is in contact with a flat floor whenever bed frame 120 is
fully lowered, alarms, actuators and other mechanisms for ensuring floor
contact can be provided in other exemplary embodiments. Run switch 146
can be depressed by gripping left control handle 145 with the left hand, and
movement of bed 100 can be initiated by squeezing throttle trigger 167 on
right control handle 165.

In certain embodiments, the speed at which drive system 110

transports bed 100 can be controlled by the amount that throttle trigger 167 is

-10 -
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acconpl i shed by manually exerting a force on right and
| eft control arns 140and 160 (or right or left contro

whandhes7d45 and 165) in the desired directi onPOf/US2007/066661

novenent. In the exenplary enbodi nent shown, prior to
operation of drive system 110 and powered novenent of
péapressed.| bekexamelg tféWO_’ttl@trqggeﬁ&@ZéS flgpreseed g Yigkbgmount,
position and power switch 143 to the on position. The
dirivecsyistemdif1 Onwillentate drite wheed 162 abackladivalydaw speesieand bed
by the position of the directional control switch 163.

1O @il rdbne atrbadiativslydowdipeedt iHuvwdver oifithirottlestwgeh18b %

may conprise nultiple settings for nacro control of

MBrSRAY et MIC el IR SYHERM M‘Q“'%Ldtﬁ?ﬁwﬁa@%' %99.at a

t
For exanple, directional control swtc

PR G e piEhea 885 PRSI 200l LiRer gpecd. As
ERLB My TRiesh SRR Fo BT Rt FRRTRO hSPPORAR BPL

control handle 145 and his or her right hand on right
cemtioded tartbe dosiien ofsirestienalicontrebswiieh i 6at Hiregtioa / speed

| ower switch 147 with his or her thunb to | ower the

 podicators db4en proside iSAtal fecdiidakitodné veesythempaokitibn of

coupl ed so that drive wheel 112 engages the fl oor.

Aitdraibahl éditratsivitehusal geonetry of the exenpl ary
enbodi nent shown inherently ensures that the drive

wheel 1.§h) t o I :
I e L AT AT T
SHASH T e r B SR AP BV B85 B poraor
Tle o Cantadofor PoRRmaveRiant of b 100 by Sxering alorce on left

control arm 140 and / or right control arm 160. In the exemplary embodiment

shown, an operator can exert a force on left control arm 140 via left control
handle 145. Similarly, an operator can exert a force on right control arm 160
via right control handle 165. Left control arm 140 and right control arm 160
are coupled to bed frame 120 and can therefore transfer the force applied by
an operator from left control arm 140 and right control arm 160 to bed frame
120. Therefore, an operator can provide manual, non-powered movement of
bed frame 120 by exerting a force on left control handle 145 and right control
handle 165. As previously described, run switch 146 is located on left control
handle 145 and throttle trigger 167 is located on right control handle 165.
Therefore, an operator can control the powered forward / reverse and manual
left / right movement of bed 100 while the operator keeps his or her hands on

left control handle 145 and right control handle 165. If desired, an operator
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novenent of bed 100 can be initiated by squeezing
throttle trigger 167 on right control handle 165. In

we@esorars7enbodi ments, the speed at which dri vePGyEE®NT/066661

110 transports bed 100 can be controlled by the am)unt

that throttle tri 167 i sdepressed. For

tFRbRIEPPIPYIAg few a%afar reVeIep MPVEMeIH fiﬁg mé & 120
drive system 110 will rotate drive V\,heel 112 at a

rehen diiee pystem § e ésinelneropiginglpowesad mavement obbed frame 120.
relatively | ow speed. However, if throttle trigger 167

i S norenhd ekémpﬂaepeeﬁmiﬂmehhﬁmm incersoratesmitiDlevsfety
rotate drive wheel 112 at a relatively higher speed

Fedtred ai‘a@QastHs 'Fb’r%@"mpﬁe rlFlaﬁtdp\éPét}er Félgé‘ﬁ!s SR8 deft A6ntrol

previously nentioned, a macro control of the transport
SI%?H f t

contr ol QB\&Q{?%E&T%%/R&}B? 2% h I‘?t/d%(shg'lé)etlgﬂdl |1cé§t{)%(a thgﬁﬁé

I dback

BB B Sl ASERB B L0 B afh S et 112 i
exenpl ary.  enbodi nent shown, drive system 110 and drive
viRasE rotgting: As adesdh whive syptene 4Pyl peJengertprevidgapwered
100. The operator is able to control left or right

nooegement of bddd00.0Ashyregweaslyi degpcabédrmathdockoet switch 142 and
control arm 140 and / or right control arm 160. In the

g SWischeTd® eHuse b iis fi\propain pRBRILALO all6WbRX&lidN 8f drive
force on left control arm 140 via left control handle

e X4 o FPRLRN o1, SEORATS S BS G
SBERAR T 40P W] ROA PSSRy EBE oo
%ﬁé&%glﬁ IL%?W%? &oﬁ%%ﬁ{pr‘g@é kgaélﬁeﬁﬂjt erxr% nS trr(]:olndfrol %andle 165.
Such a location may minimize the chance that drive system 110 is operated
unintentionally or by an unauthorized operator. In addition, during operat{on,
an operator can engage horn button 168 to warn others without removing his
or her hand from right control handle 165.

Furthermore, additional features such as a light system may be added
to assist in navigating dark hallways. If desired, a warning light may also be
added to alert others of bed movement — particularly, in emergency situations.
A scale system for weighing the patient (when drive wheel 112 is not in
contact with the floor) may also be provided.

Those of ordinary skill will understand that the distribution of the
controls between left and right control arms 140 and 160 and left and right
control handles 145 and 165 may be changed depending on user preference.

Moreover, many altematives, modifications and the like may be made to both
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120. Therefore, an operator can provi de manual,
non- power ed novenent of bed franme 120 by exerting a
wo oooca20m6 | eft control handl e 145 and right coptT/052007/066661
handl e 165. As previously described, run swtch 146 is
| ocated on | eft control handle 145 and throttle
t¢ﬁ"®%¥3t§’6‘71 1Qas wedithed 1P F$9§:lﬁ‘fvh&% atill embrrgiag exegwlary
Therefore, an operator can control the powered forward
| emgodingenta od thmimyantioeft / ri ght novement of bed 100
whil e the operator keeps his or her hands on |eft
control handle 145 and right control handle 165. If
desired, an operatorcan al so provide forward or
reverse manual novenent of bed frame 120 when drive
system 110 is not providing powered novenent of bed
frame 120. The exenpl ary enbodi nent shown i ncorporates
multiple safety features and aspects. For exanple, if
an operator releases either left control handl e 145
(and run switch 146) or right control handle 165 (and
throttle trigger 167), then power will be cut off to
notor 114 and drive wheel 112 will cease rotating. As
a result, drive system 110 will no | onger provide
power ed novenent of bed 100. As previously described,
both | ockout switch 142 and power switch 143 nust be
in the proper position to allow operation of drive
system 110. As shown in Figure 1A, in certain
exenpl ary enbodi nents, |ockout switch 142 may be
placed in a position that is fairly obscure or not
obvious and is away fromleft control handle 145 and
right control handle 165. Such a | ocation may mnim ze
the chance that drive system 110 i s operated
unintentionally or by an unauthorized operator. In
addi tion, during operation, an operator can engage
horn button 168 to warn others w thout renoving his
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or her hand fromright control handle 165.
Furthernore, additional features such as a |light
waeyaram3nay be added to assist in navigating deeRUS2007/066661

hal | ways. If desired, a warning |light may al so be
added to alert others of venment - particularly,
i n energency situations. gmﬁe system for wei ghing
t he patl ent (when drive wheel 112 is not in contact

1. A qystemt %’fr@mwﬁm%y@e&l SYNpESipg G\hefbamen fgesystem comprising:
ordinary skill will understand that the distribution
of drive system olveetsin theedriveesystamds cogfiguredrio olupler togthe bed
140 and 160 and left and right control handl es 145 and

165 mayrabte ahdig prbvitip e pdiwige® malsherticf ties BBE frame;
Moreover, many alternatives, nodifications and the

! b‘ff?st%htn%@aﬂﬁ%hé%u#%é‘ﬁ%ﬁt&ﬂ ﬁ&ﬁ.&%@hﬁg&e@%ﬁg glé%dme bed

100 itself while stil raci ng exenprary e I ments
of the Hyentlon CLAIM5S 1. A systemfor transporting a
bed conprlslng a bed frane, the systen1conpr|3|ng a

drl ve er e| he drive stem s configured
ﬂégmyr@rofglam\iré OrS’é‘EP té’nt’Beaﬁ%‘trP Wﬁﬂ({je a power ed

m)v_ement_ of the bed frane; a first control arm

wh dirgli syitcheore thex first ceittralinandisnwhauieiedhe switehps eontigurad to

bed franme; a first control handle coupled to the

cont r ocoatrofia furdttianfof tisd deive gdteom the first control

handl e, wherein the switch is configured to control a

function of the drive system 2 . The systemof claim
1 wherein the first control armis configured to

2. Th% QU of"cﬁﬂﬂ ula\lvng% J‘?Wﬁrs%oﬁt}?& HRfis! ngghr%fdtto d)rov:de a

ection, rection forwar rect
manual movement of the bed in a left direction, a right direction, a forward direction,

and a reverse direction.

3. The system of claim 1 wherein the drive system is configured to provide powered

movement in a forward direction and a reverse direction.

4. The system of claim 1 wherein the drive system comprises a drive motor and a

drive wheel.

5. The system of claim 4 wherein the first switch controls the speed of the drive

motor.

6. The system of claim 1 wherein the first switch raises and lowers the drive system.
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and a reverse direction. 3 . The systemof claiml1
wherein the drive systemis configured to provide
w@onwened7erovenent in a forward direction and aPCEVBIE066661
direction. 4. The systemof claim1l mherein t he drive
systen1c npri ses drive nptor, and a dr
7T ?ﬁé!s@;?‘%f)gﬁ‘%ﬂ 1c‘1"%‘?rr%”ht%féﬁstai39ﬂtf<ﬂ@rm '§§1U n{“éﬁy vertidal.
controls the speed of the drive notor. 6. The system
of claiml1l wherein the first switch raises and | owers
the drive system 7. The systemof claim1 wherein the
8. Théisystentohtlamh 1awheiein thebfishodnted|Ihandey isistaistarlially Vbetical.
systemof claim1l wherein the first control handle is
substantially vertical. 9 . The systemof claiml
further conprising: a second control armconfigured to
.and. a second control handl e
S Th8%¥&kﬂ1ﬁfckpﬁ1qﬁﬂpé aﬁ%ﬁng “arm 10. The system of
|n19 wher ei n: second control, h lL.e conprjses a
<8 SERAA PR i, a0 IGE GRS BB RS e AP Gk g
control the speed of the drive system and the second
saiseepnd §oeﬁsﬂkhegW%eow@e@émm%flr geNEPAMeat i on of
power to the drive system 11. The system of claim 10
wherein the second control handle is substantially
vertical and the second control handl e conprises a

10. ThBisystemof chimmadviideid:hird switch is configured to
raise and | ower the drive system 12. The system of

Crl éBc%nHLHotnﬂ%T h&RARIdophilbed fsE&5Hd SWigdn;sw tch
confi gured
the first switch is configured to control the speed of the drive system; and
the second switch is configured to control the application of power to the drive

system.
11. The system of claim 10 wherein the second control handle is substantially
vertical and the second control handle comprises a third switch and the third switch

is configured to raise and lower the drive system.

12. The system of claim 1 further comprising a directional switch configured to

control the direction of the powered movement of the bed.

13. The system of claim 1 further comprising caster wheels configured to couple to

the frame.
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control the direction of the powered novenent of the
bed. 13. The systemof claim1 further conprising
w@eamvaei3aheel s configured to couple to the fraper/ig2007/066661
The systemof claim1 further conprising a | ockout
wi tch on the fir control. arm wherein, the | ockout
14. TRGsyERT o ¢5End dHTRPEEANPAFBHa kgt DHTeaH fg st control
handl e. 15. A patient transport system conprising: a
arm, viieteiny igdoeamb SECh és catadsdistah fromathedirsheorirl hagdite. a
pai r of |ongitudinal sides extending between the first
15. Agradieahttansors sysdeich @mdprisingower ed dri ve system coupl ed
to the bed frame; a first substantially vertical

C® bkt Grandé Bbepvielngth first bhe, Bedcbn@eRdpask an®lir dfdohdieudinal
first end; a second substantially vertical control arm

coupl egg@ dy A PO MBhg bR S sLidiel efBd:
P et tha™

first contro e coupledto t i rst

S tantial.ly vertical nt ol , ar second contr ol
ARanEPed B Vs din R bRl Hhefar Ty “Ver £ ca

contr ol armﬁ, zi\nda_first switch on the first )
stbst sHbs@anially, verticabgonttoh ersi comprd rbedaddftampmgpximal to
switch is configured to control the application of

power the fiskepdwered drive system 16. The patient
transport system of claim 15, further conprising: a
s&sooohd sulbsthniiailyt Vegti¢al rcontrol ase conpleddottihebeb drhe proximal

wherein the second switch is configured to control the
appl i cgf ineriref epwer to the powered
a first control handle coupled to the first substantially vertical control arm;
a second control handle coupled to the first substantially vertical control arm;
and
a first switch on the first substantially vertical control arm, where the first

switch is configured to control the application of power to the powered

drive system.

16. The patient transport system of claim 15, further comprising:

a second switch on the first or second control handle, wherein the second
switch is configured to control the application of power to the powered
drive system.

17. The patient transport system of claim 15, further comprising a third switch on the
first or second control handle, wherein the first switch or the second switch is

configured to control the speed of the powered drive system.
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drive system 17. The patient transport system of
claim15, further conprising a third switch on the

wao 2o03ti2or6 second control handl e, wherein the fPCBEUS2007/066661
switch or the second switch is configured to contr ol

he eed of t owere system 18.. The tient
18. The @rIBEr FoSsrst brlemar aiaim 65, ObehermBaHpeiec RO Switch on
. lockout switch on either the first or second
eitherde firdwrisgreyd sebstaphialcwitiealcoatiel amg. The pati ent
transport system of claim 15, further conprising a
second switch on either the first or second control
handl e, wherein the second switch is configured to

19. ThaipfieANahsPRt sydiemPsiigdiat1 slrfutBes ¥é Wﬁﬂ%m 4@ sddthd switch on
patient transport system of claim 15 erein the first

eitherCiﬂ ?lfé%'orlé@??ﬁd} C@WOF%O@%WE july ho oﬁ?%lﬁh% %onfl%ured to

stantla y vertic transporti
surface, the nethod conpri sing:

raise %?‘gxﬂ%ffrﬁbe&ogpﬁf?@ﬁ{"’%&Bﬁ%m surface; providing a frame

to support the patient support surface; providing a
drive system coupled to the frame; providing a first
substantially vertical control armand a second
20. Thalpstient iransport/systemaof ataint o wheremdbe firsicontrot handle and the
frame; providing a first control handle coupled to the
secondi aagitro$ hbadlerdrealubgtardiaily catticabnt rol arm providing a
second control handl e coupled to the second
substantially vertical control arm providing a first
switch on either the first or second control handl e;

21. A method of transporting a patient support surface, the method comprising:

providing a patient support surface;

providing a frame to support the patient support surface;

providing a drive system coupled to the frame;

providing a first substantially vertical control arm and a second substantially
vertical control arm coupled to the frame;

providing a first control handle coupled to the first substantially vertical control
arm;

providing a second control handle coupled to the second substantially vertical
control arm;

providing a first switch on either the first or second control handle;

engaging the drive system with a floor beneath the frame;

applying power to the drive system by operating the first switch; and

activating the drive system to transport the frame.
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engagi ng the drive systemw th a floor beneath the

frame; applying power to the drive system by operating
wo b@7fizr3g¢ switch; and activating the drive SyBCEDS1007/066661

transport the frane.22. The nethod of claim?2 1,

urt C [ exerting.a force ontheflrst

22. T’é%ﬁ'?‘? dﬁ’gn‘gﬁ'@sﬂ& %mes I&mtrol handl e to st eer
the bed franme. 23. The nmethod of claim 22, t her
cBHIHNG A @rcer%@meaﬁrsﬁ gontreldwsdleer te sﬁpomﬁé:%ﬁrﬂl gapdle to
transport surface is transported by mani pul ating the
first sigiertte bedfrale met hod of claim 23, further
conprising: providing a second switch on the first

substantially vertical control armor on the second
substantially vertical control arm wherein the second

23. TR¥&hod of ERITHIBUFGEhdrTonaPrdiy: the application of

power to the drive system
regulating a speed at which the patient transport surface is transported by

manipulating the first switch.

24. The method of claim 23, further comprising:
providing a second switch on the first substantially vertical control arm or on
the second substantially vertical control arm, wherein the second
switch is configured to control the application of power to the drive

system.
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