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DESCRIPTION SYSTEM AND METHOD FOR BED TRANSPORT
CROSS-REFERENCES TO RELATED APPLICATIONS This application
claims priority to U.S. Provisional Patent Application No. 560/792,998,
filed April 17, 2006, which is incorporated by reference herein without
disclaimer. FIELD Exemplapeeppigiigns of the present invention
relate to beds used for patients; more partcularly, exemplary
embodiments relate to a control and 10 drive s stem used for powered
movement of abed tkH LIS R NSHEREURD A
variety of different transport systems are avallable for movement of a
15patient beSRO 8 S<REFERE NCES . TONRELATE ByARRISGACHIONSH the
basic task of enabling powered movement of a bed with or without a

'b‘ﬁ#%%n U ﬁ@“@ e ‘ﬁ?‘%‘@x‘?% gg%?&iﬁéﬁlféétuon No.

examél a patient be port system is o fer
60/792,998, filed April 17, 2006, which is incorporated by reference herein

without disclaimer.
FIELD

Exemplary embodiments of the present invention relate to beds used
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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Stryker Corporation under the "Zoom" designation, and by the Hill-Rom
20Company 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

hABLGERY Ursaviznaallyr arienied DANG QUR S RSReusorHharHuyled

for powered movement of the patient bed. Those using patient beds

Qffered by &iiheh bie SARIMBLGRBYRLER AL TYIERAMCARIPHY Bers in

find difficulty in controlling the sSpeed of movement of the bed while trying

o EaRRYYSSIBE DR aRARSAACWRENISIEEHRG AP SIRIRY UGy Snal is

and around the corners in the corridors of a healthcare facility. In addition,

IhRoRRIIBRAEST BIBIARTORRYSMPLID IR PRISHREF @gﬁdéﬁgéfr?gp%e

the Stryker Corporation or the 5Hill-Rom Company backwards an

IRAflYESIANEY AR B o0 A AHE ARG AasH CR R RDBPENRNMGR pulling

the bed may continue to move and possibly injure the healthcare

HQIESSIPRR: contrdl FRARNELAR B@%%PE%EHHQQQ&VWQWE%%W

the bariatric bed being offered by Burke, Inc. under the "TriFlex"
derienatiome A Radatsross Pqffered by Burke, Inc. uses a joystick

assembly for controlling the direction and speed of movement of the bed.

Healthcargggigssianaiidsnalinsidiat o taliegdhe pleHics @g%r??%%ﬁc bed

of movement of the bariatric bed offered by B_urkg, Inc_. requires bot
t@m@%ﬁ’@%ﬂrﬁ‘}ti’?x@rﬁéﬁﬁ@[]ﬁEﬁiY’tﬁéit"‘qf?"Iﬁlﬂi%%‘é@%ﬁb‘ﬂ%ﬁ'.th?ﬁéebariatric bed

facilities do not always provide the needed time for 15 training and
RsAeHEg BeIBIRIBOMBI A UGHARKNISE ERB1y for controlling the direction
and speed of movement of the bed. Healthcare professionals may find that
controlling the direction and speed of movement of the bariatric bed offered by
Burke, Inc. requires both training and practice. Unfortunately, critical
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
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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

NS @nAYSRIYIES @NShIBAN K pel MMARI B8 PR S B BediErent Bl ement

the present invention comprise a system for transporting a bed compriglng
S0P PRI SERCH AR REAINSPLIMPEIN AP, RIRERINMBBSoHIRPYFETR EBMRILRRY to

a drive system, wherein the drive system is configured to couple to the

besLispme arddedrase 3 pryeisstravareateligleLestia®msm@distm: and

control arm, wherein the control arm is configured to couple to the bed

frapet aitehcontind mrstdle sroPiRthitdh IcoRirPHIREnaRH & THShRYHRY to

on the first control handle, wherein the switch is configured to S5control a

fiapeiie) fithr by siriIRvENSRITGR. encEdMal erebrsimerinibgifshts, the

control arm is configured to provide manual movement of the bed in a left

i@ e Mt Merth 4 eeHAgURAC R AR didRCHRIh RN VBVSER SHHPRIIBBH I a left

certain exemplary embodiments, the drive system is configured to provide

RPVRIRSHITS YRIMEA Et folery 366 FhIecHRa ik oy e seVIFESiRrRb difon. In

certain 10 exemplary embodiments, the drive system comprises a drive

neetesinnskardpia el dinteihng firsd wikelsgerimls thensierdidifovide

drive motor. In certain exemplary embodiments, the first switch raises and

|QueisrEerAoVerAksiem alferiesicanteliannane sLRsiarsalinsetiésnl Andertain
the first control handle is substantially vertical. 15In certain exemplary
esRbasieN b SERRBALS OHEH AU® {5 SeMidvdiRBrises a drive motor and a
drive wheel, and the first switch controls the speed of the drive motor. In
certain exemplary embodiments, the first switch raises and lowers the drive
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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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

VERBUAAIS V5 PRSRSNG FUitED 18ERTIKRIRAHA SRS HRHS MfRprise

of power to the drive system. In certain exemplary embodiments, the

Serd GeBHARLRAI R sSrruPsRnRIlMeHgR RTINS ISBRODELRARFPIs ocated

handle comprises a third switch and the third switch is configured to raise

angilawerihe sV sxsissl Hafrin exemplary embodiments comprise a

directional switch configured to control 25 the direction of the powered

movemert o4 e:RGHAAA, SRIsE MheRIe comiipiied IeoRRdPforising a

frame. Certain exemplary embodiments comprise a lockout switch on the

firdcanirol aEBoMinerRin Ahe @%Hbﬁmwwlﬁéﬁmi%ﬁ%méf&%en the

control handle. Certain exemplary embodiments comprise a bed frame

GREIREIRINGR PHESEEBh @ SRECAD B¢ ﬁ\léaéﬁ/QféHPGHHBiﬁéét%i@ﬁé bed

extending between the first end and the second énd; a powered drive

SYSHRE} aaHBted i iaRtRAY FemearhittSLaTREYaReUeIgae UURLAE!

coupled to the bed frame proximal to the first end; a second substantially

SHiGah SORHRIA RGP ;O IR thERmEaRPRERRIALR A fRGRpled to

first control handle coupled to the 10first substantially vertical control arm;

ARECRACKEAAE YrBanAle roHRisTpdhe; istsvbsiarsilynpEieaLERU® the

arm; and a first switch on the first substantially vertical control arm, where

thesfissiaishidm,casfigared rrepaial thecuisabon of Ravee ollifled to the

powered drive system. Certain exemplary embodiments also comprise a

TreeBdsyvichiag hattal 668e6PAFheoAREPhifBRBMkcGE 198 finst second

switch is configured to control the application of
substantially vertical control arm, where the first switch is configured to control
the application of power to the powered drive 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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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.

(RHRIBLRBNARY 20REREAENRIHE GHShE YRRESESPOIE L ORRIENGrHVding a

first or second control handle, wherein the switch is configured to raise

a0 wRstiR BOWSERAIIIME REHRIMHIB RS SatiansembateRical

the first control handle and the second control handle are substantially

VESHER) arm ancﬁ?@é%ﬁ&%ﬂ@@%ﬁmmﬁﬂ%ﬁéﬁmrbﬁ@rﬁc&%%&ﬂt@ﬁhe
transporting a 25patient support surface, the method comprising:

YRN8 AR SHEPEShBEI lRSRAIR eI BraailStSURRAEHNSY vertical
patient support surface; providing a drive system coupled to the frame;

REeMigiN @ @irstSHBRgHIabLyReicahEONHEhAIERIPRSESE second
substantially vertical control arm coupled to the frame; providing a first

cansbhaame eptiie ddnte dnst prostamiplyriver ioa dLentEdRIMhe first or

providing a second control handle coupled to the second substantially

Vﬁﬂ@ﬂ@@@ﬁﬂ%ﬂﬁ%&@‘é@@ﬁ?@’%éwm QYRERLIIEES AR X 1561508 the
ri

control handle; engaging the drive system with a floor beneath the frame;

FPREIPRWRTJ D EVed Ty arfy stev ByReri dingpbeiiire Bvdtekst adtch; and

activating the drive system to transport the frame. Other embodiments 10

CanREsREHRtNG/A Kyseendhediishsantielfandle OtHBE SeERhseREo!

handle to steer the bed frame and regulating a speed at which the patient

tERIEPAYSHKaaM S AT RiISRAS IS thB)firsa BNl Ma Haelbs Wikl ot cathes|

embodiments comprise providing a second switch on the first substantially

VIeStieR GerIteb RtHe WeRftAmaant fegliatingfialBpeedieahasatiaharpatient

transport surface is transported by manipulating the first switch. Still other
embodiments comprise 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.

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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15wherein 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 20particular embodiment, a detailed description of an exemplary

embodifaghf-Loyans. al‘f%‘?gﬂﬂc‘ﬂ’v@ VRIS g lfFSﬁwéNQﬁéeé‘Fl\)g%ystem of the

reference numerals refer to like components, and wherein: Figure 1

%Wgyg@ qf a bed frame with controls and drive system of
an exemplary embodiment; Figure 1A is a perspective view of a bed

frame apghdrve S sieBroh R RMReNBemMERIgYRdI armfdpHiE grﬁb@dlment

perspective view of the left control arm of the embodiment of Figure 1
SUn[o r%A‘ is a side elevation view of the left control handle of the
embodlment of Figure 1, Figure 3 is a perspective view of the right

control gig),pt BIg RMDGEINARLALiEIBWEAMof the left control handle of the
embodiment of Figure 1;

Figure 3 is a perspective view of the right control arm of the
embodiment of Figure 1;

Figure 3A is a perspective view of the right control handle of 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 3A is a perspective view of the right control handle of the
10embodiment 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 15As shown in Figure 1 and Figure 1A, an

HRBRIGE(EA P90 NP ALEEPERSRWHRAN PR Sompiires 2 maticalad 6
100 equipped with a drive system 110 coupled to a bed frame 120 and

aaNeraINEe WREMS $6F BHARFHREAHRS AiRssl 199-48 fisleesd @fetéodd by

mattress or other patient support’is not shown, so that features of bed

TEHBO L SRIAMHHENR RY SR ALBERY 6§ gl%i%"grlﬁpﬁééé@?ﬁﬁ%‘ﬂw (¥ 119 for

those skilled in"the art that such a mattress or other patient support may

s dNEHES S B e BIREY, BRI BRLH9 AlsarkPIBHRENAISH 11 for

control arm 140 and a right control arm 160. Many beds may be suitable

fgf&ﬁ%vy%b%p@msem@gﬁagm%gghe present invention, including

KCI USA's (San Antonio, Texas) commercial BariMaxx(r) Il or 25BariAir(r)

models. |j tpsixesxaiap &7 kathivenishewmiidrigues h aghtAe AdYehotor

system 110 comprises a drive wheel 112, a motor 114, a battery 116 and

resUBREItE W AALREMerng dHYaNdert ity BSWSIE DS YAdRSRIARS Al trical

one of ordinary skill in the art. Bed 100 also comprises a junction box 119

fenBergyidinsprlestdcaleigydesrissding hattene HhaRAhsRihY @R uit
111 for 5storing electrical cords when not in use.
enables the needed electrical energy to be stored in battery 116 when bed
100 is connected to a source of electrical power at junction box 119. After
charging, battery 116 can be used to power drive system 110 during
transport, so that drive system 110 can provide powered movement 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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In certain exemplary embodiments, motor 114 is a 3 phase AC motor
coupled to drive wheel 112, and the circuitry comprises a 24-volt AC
electrical energy supply and a battery charging circuit. The battery
charging circuit enables the needed electrical energy to be stored in

BAEERAL BEWKEIER bESLERIAR 5 pNefEEd A asONIEH fFEiGaLAYSFovide

at junction box 119. After charging, battery 116 can be used to power

G SYSIPBOHLS AHEBFRASRA b I At A SYSIRBENLAARRhAI DGR is

powered movement of bed 100 without an electrical connection being

maiines @lensiieabprl19. Also included within the circuitry is a
lock-out circuit so that when bed 100 is 15plugged into a 120-volt AC line

current Qp, GEREEROMSR 9 SIREHHAl SR riddECRNBRIRStrol arm 140

operated. In the exemplary embodiment shown, drive system 110 is

CANPIGgrPloRR - HiRame 420 angeme Kb Leaeiany WiAitAR FrBHRbARERR BF bed
bed frame 120. While the outer perimeter of bed frame 120 that is coupled

t@r&ﬁﬁerm%?d%%%lwew?ﬂﬁ AN IEHABIRNG 1386 UG ARPFEG M he

central portion of bed frame 120 can be raised or lowered by bed controls

(gisseisasiB Bt daiaik belaw) nBiivssysterart10i6aR hamasiiened so

that drive wheel 112 is in contact with the floor on which bed 100 rests.

ThisrepBiacif Briyaiwaesksd 20vithsheflapnaeadesrissaaseseaRary skill in

frictional force to cause bed 100 to move 25in response to rotation of drive

WheelrL hAlIaikieRabIRs TSRy 1RGO dBnREN\AER PIUE ST SOSHE nly

of bed 100. Caster wheels 130 can also provide rolling support for the

p@]ﬁmlaﬁg@ﬁb@diérmaa@ﬁ/\fhﬁoaﬁ&t@e@hﬁew,ebiﬁ anplietsiorliveed to aid
wnee .

in moving bed 100 manually when needed.

As shown in Figure 2 and Figure 2A, left control arm 140 comprises a
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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In the exemplary embodiment shown in Figure 1, left control arm 140
5and right control arm 160 extend substantially vertically from one end of
bed frame 120 and bed 100. Right and left control arms 140 and 160 may
be spaced far enough apart that a healthcare professional can move
therebetween to gain access to a patient if needed. Those of ordinary skill
in the art will understand that left and right control arms 140 and 160 not

nly 10provide convenient location for various controls, but may also be
RPN et R e
Figuree 3BNA VagivelgArieftedmigbl aonticthandiprisss eosepidiatpattinaltle
connectians 141, a lockout switch 142,.and.a power switch 143. Electrical
AR R e e LR S utory B8 B BoRe e Bk e s £,
figltiromnbpstam 160 .drigtterachénatasmlL 0 calatrcbanpridds alset od Mgrges

frachol AR ANRLRAON 1R caRECLAUENAA 000 Ao NG

rackets (not shown) or other connection

pREPIZpeKErS (aei ShIRMO)ien il s feeanlicramsienBass¥ also coupled to
the upper end of left control arm 140. Left control handle 145 comprises a
run 20switch 146 and a raise/ lower switch 147. As shown in Figures

3, 3A, ANdllde ngKlessiaes Rinthaee Felieerisdsa aétintidike sleas described
feRRRFHAOR 4Rd EoittdIRANRIEDS) wlidtr d besdinnakeRaEeh SN/ IHEY 4 88 LR

series of direction / speed indicators 164, and a battery level indicator 166

RETHREMISY tRdNearger RSRBRISADINHEDLIBSHP 8 tRINSE GRS 61
e lele usSEceitatastsisiaiyagobw earight anatoeralim siepdengyive syst®med

.1?.0 or other devices. A detailed view of panel 169 is shown in Figure. 3B.
A Qﬁ%%éﬁﬁ?poﬂented right control handle 165, comprising a throttle trigger
167 and a buzzer or horn button 168, is coupled to the upper end of right

contro] a4 A00m B SABBELALR: BB FOIBPHS R ARt 8f £8A%T and
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
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5174 that allow right control arm 160 to be attached to bed frame 120 with
a pair of brackets (not shown) or other connection mechanism. It will
be understood by those skilled in the art that the steps described for
operation and control of drive system 110 do not necessarily have to be

PRRPHBEC I Hih OHHPERGTRASPHAR IS JISSUFRIONS!) AN PleCiBRREIMARRtion

10 the order of certain steps may be varied, and certain steps may be
COMRERGBER one step. In an exemplary embodiment, to prepare for
movement of bed 100 and operation of drive system 110, a healthcare

professipngdReARNLF) BRRAIIRHAD NRAEOD iBh {BpRAEHETPHEIRTP S stem

the healthcare professional 15may raise the side rails and retract any

exiensisaspy e rem igiahsestar 81y MOV emeKks &f HprchO I erralisdto the

may then prepared for movement by unhooking the patient from any

NGMTBRYAYE SAGRRFHPPE WHERWRIXY A8 o HRIBRANY SRTBAICTRYSIRERICH of
stationary monitoring systems. The healthcare professional may then

URBNASHHRR D QYR TEr B UENTARILEAN B 0OSELRI 86 685 RRIADIRRE HiMBdnal

around cable storage spool 111. After assuring that all casters 130 are

Utk GvifterhesBhaaredHair s iRREHRABI LY RRY 8 ARFLl SR BvRY 63

from a wall or other obstruction, and into a predetermined path for

Wﬁmﬂbr%&hm@@%ﬁmgmwm@m e8ntke arenenlieBedEbWhich drive
manually exerting a force on right and left control arms 140 25

system 110 will move bed 100. For example, directional control switch 163
may comprise a slow forward speed position and a fast forward speed
position, as well as a single reverse speed position.

A healthcare professional or 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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and 160 (or right or left control handles 145 and 165) in the desired

direction of movement. In the exemplary embodiment shown, prior to
operation of drive system 110 and powered movement of bed 100, lockout
switch 142 is moved to the 5unlocked position and power switch 143 to

B e 0astiopo T BedsRIGNAIRYERGE! {8MEdAr AN UG B ount
set@;ét e p'ositczl)on of tHSe direct{tonf%co §ro| sw?tl:{:% 16?');. In certain o ’

enoed ?Qﬁ’ﬂifﬁﬁﬁﬂ’Pét'F%g’E?‘]FR)eSW%@ By ?8@%@[9 f&%‘%g'&mj and bed

settings for macro contro e speed at which drive system 110 w

MERRF IR &Y Féﬁag‘\@fir drespapa! %B%%‘P{WF%@&%@Q& 167 is

comprise a slow forward speed position and a fast forward speed position,

FRdrelaR HEDUEIQY iRESRGES QRsiian foRGR!IBEAE MOIERHERRYIL at a

other bed operator may then place his or her left hand on left control

%’%1%9&6%@%%@&8&5‘%{@%@@%%.%ilﬂ%'&%%‘?&@‘r@%ﬂ@lﬁ%le@%@?% eced. As

operator'can activate raise/ lower switch 147 with 15 his or umbpto

IS SO 1D P OAOE I AHE d 20 AR Y s RIRME Ry iR Sopaled

so that drive wheel 112 engages the floor. Although the structural

QGBI PHY G EHIBRIGVF RPN KMV S0RRIFABL STISHERS %afltl {PBed

drive wheel is In contact with a flat floor whenever bed frame 120 is fully

IQREaEhRIABIS AP MR ARG ANBEAISAIAIHNS (REFBFHE S HORLAYT

- contact can be provided in other exemplary embodiments. Run switch 146

CRRRE Senressed I RnaERPiag left control handle 145 with the left hand,

and movement of bed 100 can be initiated by squeezing throttle trigger

167 on [igCURNARAIaRSIAGATGHB A RIS RURANS FOSRE Bhive

which drive system
wheel 112 provide forward or reverse movement of bed 100. The operator is

able to control left or right movement of bed 100 by exerting a force 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

-11 -
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25transports bed 100 can be controlled by the amount that throttle trigger
167 is depressed. For example, if throttle trigger 167 is depressed a slight
amount, drive system 110 will rotate drive wheel 112 at a relatively low
speed and bed 100 will move at a relatively low speed. However, if throttle

tigges @@;ism oMM HSR PSRES e NEARIAY ProXRIRTBrt Lt Bl RGBS

wheel 112 at a 5Srelatively higher speed and bed 100 will move at a

rRJREKelYPOBRLERE ]9 0AS H&?ER}WMB%HWQ% B APBIBEE e 120

transport speéd can be controlled by the position of directional control

switch i3, RSN, SPREIINASAISRRO MR San-pERNIS MisialieedRagk

to the user of the position of directional control switch 163. 10In the

SREPANL AR SHPVILARKE BSHED IR dH¥ENRRIALR control

provide forward or reverse movement of bed 100. The operator is able to

RAALla ST el MPYRMEN: 26P8A AAN By SxsriRaAdores PaHETHBRIE!

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

ShRYBEr 38 APERRIPHEAR PRI TRIE S ARISHABRY P4 IR MIAIRIEI 112 wil

control 15handle 145. Similarly, an operator can exert a force on right

Rl AmkRD AR HordsepntishBandir AP e bEHIFABLGhGENYA0ia8 b EWRTed

control arm 160 are coupled to bed frame 120 and can therefore transfer

thefRerseAPBHeA &Y 60, ORggerfeoitsam;A%fég&w&,%mﬁf&ﬁaetrmww'and

arm 160 to bed frame 120. Therefore, an operator can provide manual,

SR i B e
rgpstirichbnons KeakeriREIglireoniiah certain exemplary embodiments,
lockout switch 142 may be placed in a position that is fairly obscure or not
obvious and is away from left control handle 145 and right control handle 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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her hands on 25left control handle 145 and right control handle 165. If
desi ' r
s ) B T e P < B mplery
pgmgg)%qnqéq]\(g oifnggqt]‘?q,me 120. The exemplary embodiment shown

incorporates multiple safety features and aspects. For example, if an
operator releases either left control Shandle 145 (and run switch 146) or
right control handle 165 (and throttle trigger 167), then power will be cut
off to motor 114 and drive wheel 112 will cease rotating. As a result, drive
system 110 will no longer provide powered movement of bed 100. As
previously described, both lockout switch 142 and power switch 143 must
be in the proper position to allow operation of drive 10system 110. As
shown in Figure 1A, in certain exemplary embodiments, lockout switch
142 may be placed in a position that is fairly obscure or not obvious and is
away from left control handle 145 and right control handle 165. Such a
location may minimize the chance that drive system 110 is operated
unintentionally or by an unauthorized operator. In addition, during
operation, 15 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. 20 A scale system for weighing the patient (when drive wheel
112 is not in contact with the floor) may also be provided.
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25Moreover, many alternatives, modifications and the like may be made
to both drive system 110 as well BE IM@ itself while still embracing
exemplary embodiments of the in . -13- CLAIMS 1. A system for

1. Aapsieortiontrarspdrtiogisthgoa pesingambedtiiensy siears ysienprisingrisindrive
system, wherein the drive system is configured to couple to the bed frame
and adpveigierpahered i davestyststie tasfigraedds adlieledorib®badm
and a second control arm, wherein the first and second control arms are
configured ff@rae @ toniaeidra peeechmieseawntrol amee fsdupled to the
first control arm; a first switch on the first control handle, wherein the first

swit@ISIEORHGLAEN B¢ rRPePRRcapirticaiib VB IRoWEe (i Thandrs i eonirol

and
arms are configured to couple to the bed frame;

a first control handle coupled to the first control arm;

a first switch on the first control handle, wherein the first switch is configured to
control the application of power to the drive system; and

a second switch on the second substantially vertical control arm, where the

second switch is configured to control the speed of the powered drive system.

2. The system of claim 1 wherein the first control arm is configured to provide a
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 second 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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configured to provide a manual movement of the bed in a left direction, a

rri ht dil{ecti a fo w%rd dir%ctiPn and a reverse direction. 3. Thr—r\ system

7. ﬁelsé}zse of ¢laim ‘w rein the {rs‘t control arm IS Substan |ald/ verticar,

of claim 1 whérein 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 second switch controls the
8. Spesustanthef diaie muieres. e érstesirobiangleisl swpkipsiintiiegrtisaswitch
raises and lowers the drive system. - 14 - 7. The system of claim 1
wherein the first control arm is substantially vertical. 8. The system of
claim 1 wherein the first control handle is substantially vertical. 9. The

9. SHeteyBrehdpEmIh fUftheecesiting: a second control handle coupled to
the second control arm. 10. The sg;stem of claim 9 wherein: the second

contR§RAREIECRYIR N1a8E!s S uRiet I dDREPCANE UL 8 Bitch is

configured to control the speed of the drive system; and the first switch is
configured to control the application of power to the drive system.

10. The system of claim 9 wherein:
the second control handle comprises a second switch;
the second switch is configured to control the speed of the drive system; and
the first 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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system. 12. The system of claim 1 further comprising a directional switch

figured to.contro] the direction of the powered. movement qf the bed.
1 B e S g B R S R i A
arrepwpbzeio the lfreroet svlithThecytstbdist Hleint e firdhemtohiarisiag a
lockout switch on the first control arm, wherein the lockout switch is
located distal from the first control handle. 15. A patient transport system

1506m@ii§31ht§a@b@ﬁﬁyétﬂ@ @@Wi@ﬂ@g a first end, a second end, and a pair
of lopgitidiaalSidRDREIR D g RABVE LR BRITERE S AVhNG RERRDEIFIY:

a powered drive system coupled to the bed frame; a first substantially

vertical corfifisRisieadingIbateandietrst b andimessenghenitst end; a
secoDgofrstpdrirllyy LRI RS REDEPHAIRE: to the bed frame

proximal to the first end; a first control handle coupled to the first
subStdisianpsiariialy vsHirs! serirc @8&8%@@6%%‘3%52&9ﬂé%%ﬁ[@é”f@'tl%

second sulysésfitipdydvertical control arm; and

a second substantially vertical control arm coupled to the bed frame proximal
to the first end;

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

a second control handle coupled to the second 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; and

a second switch on the second substantially vertical control arm, where the
second switch is configured to control the speed of the drive system.
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control arm, where the second switch is configured to control the speed of

V, tem. tent rans rts stem.of cI |ml
16 PRy LRRL DT Uhis (U e Gt ona e st o

eltlwrthmtlmntreda(amd.suﬁstirhtealpa\tmfmatanBtnolrasystem of clalm 15, further
comprising a third switch on either the first or second control handle,
wherein the third switch is configured to raise and lower the powered drive
system. 18. The patient transport system of claim 15 wherein the first

1 7Cﬁ’ﬁ‘érBH@ﬂ(ttﬁréﬁgrf'%?s%%@lﬁm%" fiARe! %@rﬁ%r%fﬁg‘*?ﬂﬁﬂ'é’v&f&ﬁ'ﬁﬂ'euﬁ%r

method of transporting a patient support surface, the method

thesfistisenersvtioI anBlaiavitesein Be Bk sedch s pRIfigUEEH Anaiss and

lowdtRREBIRErBgbRvE YRRt 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;

A SR SR S R v

second control handle are substantially vertical.

19. 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 the first control handle;

engaging the drive system with a floor beneath the frame;

providing a second switch on the second control handle;

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

activating the drive system to transport the frame; and

controlling the speed of the system by operating the second switch.

-17 -



Jydl\zlll Uy UP\/Iutlllu i TIThJdt Jvvitvl i, u\.ll.l\lul.llls Ll Uiliv e \J]\JI.\/III WJ

transport the frame; and controlling the speed of the system by operating
20tq‘?1es?nce%g Sy g%rllm ig m epcetrkﬁog cl)r}‘ ¢laim 19, further comprising:

exerting a 1dorce on the FII’S ortrar hardle or the second control handle to
steeexbdingd foaraen2tie Titst coritobblboti ainth2Geitamtberootot pesitig to

regulating r%gt%eﬁg B‘EHVPé?Het.he patient transport surface is transported by

manipulati e second switch.

21. The method of claim 20, further comprising:
regulating a speed at which the patient transport surface is transported by

manipulating the second switch.
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