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Description

Field of the Invention

[0001] This invention relates generally to medical

equipment, and more particularly to the integration of

patient life support systems into the dimensions of a

hospital bed. More specifically, this invention relates to

patient ventilators and carts for supporting ventilators,

and care carts for supplying patient ventilators with DC

electricity, oxygen and air, in combination with hospital

beds for movement with the beds. Additionally, this

invention relates to motorized transport of hospital beds

and care carts in combination with hospital beds.

Background of the Invention

[0002] The patient critical care environment in hos-

pitals is becoming increasingly crowded due to the

number of pieces of medical equipment associated with

critical care, which pieces of equipment embody various

critical care technologies. Specifically, within the critical

care environment there is generally located a critical

care bed, around which are positioned a ventilator, I.V.

pumps, various monitors, and one or more computer

terminals for entering patient care data. The numerosity

of pieces of equipment spaced about a critical care hos-

pital room and the patient bed results in patient care

inefficiency, as a care provider must continually monitor

and operate all the pieces of equipment, while such are

not advantageously ergonomically arranged.

[0003] In addition to the critical care environment

being crowded and somewhat cumbersome around

which to work, the transfer of the various pieces of

equipment along with the patient on the critical care bed

from one room to another within the hospital is tedious,

time consuming and difficult to manage. One reason is

that the critical care bed, and the various technologies

associated with the critical care environment, are gener-

ally each individually supported on wheeled support

structures. Therefore, when transferring the patient from

one room to another room, several pieces of wheeled

equipment must simultaneously be rolled to the new

location. Not only is this task cumbersome, but also it is

time consuming. Further, since all the various technolo-

gies must be first disconnected from their respective

connections to AC power at the wall in the room, the

various technologies must either operate on some sort

of stand-by scheme during transportation, or must be

manually operated. Swift transfer of the various pieces

of equipment with the critical care bed from one room to

another is mandatory in order to minimize down time on

these pieces of equipment yet is made very difficult by

the clutter associated with the several individual pieces

of equipment.

[0004] Use of a ventilator in a critical care context

normally requires the use of one or more oxygen and air

canisters or bottles, to supply the ventilator with air and

oxygen. These bottles are normally placed beside a crit-

ical care bed for supplying the ventilator with oxygen

and air while the patient is hooked up to the ventilator.

During transport of the patient on the bed, with the

patient still hooked up to the ventilator, transport of the

air and oxygen bottles along with patient, bed and ven-

tilator has presented a problem. One solution which has

proved to be unsatisfactory is to simply place the oxy-

gen and air bottles in the bed with the patient for trans-

port with the patient. Such a solution has obvious

drawbacks, such as decreasing the effective amount of

bed space available for the patient, increasing the likeli-

hood of patient injury upon contacting the bottles and

increasing the likelihood of patient care provider injury

upon lifting and placing the bottles into the bed.

[0005] In a critical care environment the patient can

be invasively and/or non-invasively connected to doz-

ens of devices, for example, IV pumps, drainage

devices, vital signs monitoring, ventilator and pressure

transducers. Doctors often require diagnostic imaging

such as x-ray, CT scan, MRI, PET scans, nuclear imag-

ing, and/or invasive procedures such as angiogram,

cath lab, and surgery performed upon these patients.

These procedures cannot be performed in the patient

room, and therefore the patient and all of his or her

ancillary devices must be taken to the procedure. In

order to transport the critically ill patient and his or her

life support devices ancillary items, for example, drug

box, oxygen bottles, defibrillator, and transport monitor,

must be taken along to support the devices and as

emergency precautions. In order to transport all of

these devices and items as well as the patient as many

as six attendants, including nurses, respiratory thera-

pists, doctors, residents, and transport personnel may

be required. And before transport, the aforementioned

ancillary equipment items such as drug box, oxygen

tanks, ambu bag, portable ventilator, defibrillator, trans-

port monitor, portable suction, IV stands, and the like,

which are not kept in the patient room, must be gath-

ered. These items can be stored in several separate

locations and may also be misplaced and difficult to

locate. Therefore, the gathering, managing and trans-

porting of the aforementioned items has in the past cre-

ated much difficulty, taxing numerous care providers

and expending critical time.

[0006] U.S. Patent No. 4957121 describes a mobile

intensive care patient handling apparatus for use both in

aircraft and in ambulances. The apparatus comprises a

framework securable to pellet means, the framework

having a cot portion and an undercarriage compartment

for mounting life sustaining medical equipment in the

form of a tray.

[0007] U.S. Patent 5117521 discloses a care cart

and a hospital bed having mating bases to permit the

care cart to nest with the bed. The care cart has a nar-

row front end adapted to slide between outspread

branches of the bed and when nested to add very little

to the footprint of the bed. The care cart includes arms
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located in use either side of part of the bed mattress and

capable of supporting a rack with various life support

systems.

Summary of the Invention

[0008] The present invention provide transport

apparatus for powered transport of a hospital bed, the

transport apparatus being adapted to be docked to the

bed and the transport apparatus comprising a base with

casters thereon, and handle means connected to and

extending upwardly from the transport apparatus base

for steering the transport apparatus, characterised in

that the apparatus further comprises a drive wheel

rotatably mounted on the transport apparatus base,

means mounted on the transport apparatus base for

powering the drive wheel, means mounted on the trans-

port apparatus for controlling the drive wheel, and, resil-

ient means operable between the transport apparatus

and the bed for exerting a downward force on the drive

wheel to reduce a tendency of the drive wheel to slip on

a floor surface.

[0009] In a preferred embodiment the apparatus is

for motorized transport of a hospital bed which has a

generally Y-shaped castered base, one end of which

has a pair of spaced arms. The apparatus comprises a

castered base which is adapted to nest within the

spaced arms of the Y-shaped hospital bed base and to

dock thereto, a drive wheel on the base, a motor for

powering the drive wheel, a joy stick-type potentiometer

for controlling speed and direction of the drive wheel,

and handles extending upwardly from the base for

grasping the apparatus and maneuvering the apparatus

and the hospital bed. The apparatus further includes

gas springs which are actuated by the bed for exerting a

downward force on the drive wheel to reduce a ten-

dency of the drive wheel to slip on a floor surface. A

latch is provided for latching the apparatus to the hospi-

tal bed. The apparatus when docked to the bed falls

completely within the footprint of the bed.

[0010] The typical critical care bed is manufactured

to certain external dimensions to enable the bed to be

rolled, for example, through doorways, down aisles, and

into elevators. The external dimensions of the bed are

referred to as the bed's "footprint". Hospital workers are

familiar with maneuvering such a standard critical care

bed within this footprint. The present invention provides

a transport apparatus which docks with the critical care

bed within this footprint in such a manner that the outer

dimensions of the critical care bed are not exceeded,

thereby taking advantage of the fact that the bed has

been designed to freely travel down aisles, through

doors and the like, and of the familiarity of the hospital

worker with maneuvering the critical care bed.

[0011] Preferably there is also provided a hospital

care cart which is adapted to dock to a foot end of the

hospital bed. The care cart comprises a base having

casters, a housing atop the base for housing batteries

therein, a support extending upwardly from the base

and adapted to support air and oxygen tanks, and struc-

ture for removably connecting the cart to the hospital

bed base thereby permitting the cart and bed to be

wheeled about as a unit. The support comprises a pair

of vertically oriented posts extending upwardly from the

rear of the base, a vertically oriented post extending

upwardly from the front of the base, and a supporting

platform connected between the posts for supporting

two E size oxygen tanks and two E size air tanks. The

supporting platform further includes a transversely ori-

ented semicircular support structure mounted to an

underneath side of the supporting platform for carrying

a custom air tank. The care cart further includes a hori-

zontally oriented shelf which projects forwardly from the

upper ends of the pair of posts for supporting various

items thereon during use of the cart, bed and ventilator,

in a critical care environment.

[0012] In addition to a DC power supply, an oxygen

supply and an air supply, the care cart may be adapted

to carry other additional items which would be useful in

a critical care environment. For example, a drug box can

be integrated into the shelf of the care cart. Further, a

defibrillator can be mounted on the care cart. In addi-

tion, a transport monitor can be mounted on the care

cart. Still further, a battery charger can be mounted on

the care cart which would charge the batteries carried

by the cart which power the ventilator. Still further, a

portable suction can be mounted on the cart. Lastly, an

air compressor can be mounted on the care cart which

would charge the air tanks supported by the cart. The

cart may be docked to the foot end of the hospital bed

and within a footprint defined by the bed, as the shelf is

positioned above the foot section of the bed and the

supporting structure is positioned below the foot section

of the bed when the cart is docked to the bed.

[0013] The motorized transport device of the

present invention is particularly useful when used in

conjunction with a medical bed which has docked

thereto the care cart. In that case, the care cart would

be removably docked to and within the footprint of the

bed at one end, with the motorized transport being

removably docked to and within the footprint of the bed

at the other end. The care cart would provide life sup-

port to a patient situated atop the bed, and the motor-

ized transport would assist the care provider in rolling

the bed and care cart from place to place. In this form of

the invention, the care cart would be adapted to support

a miniaturized ventilator known as a "transport vent",

along with the standard power supply, oxygen supply,

and air supply. As in the prior embodiments of the care

cart, it would be adapted to include a drug box, a defi-

brillator, a suction unit, a battery charger, and transport

monitor, and in addition would be adapted to carry its

own IV rack.

[0014] The advantage of the preferred embodiment

is that a motorized transport is provided for assisting a

care provider in moving the critical care bed and care
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cart from place to place, yet without violating the integ-

rity of the footprint of the bed, as the motorized transport

has the ability to nest within and dock with the hospital

bed base underneath and within the footprint of the bed.

Brief Description of the Drawings

[0015]

Figure 1 is a perspective view of a critical care envi-

ronment with a hospital bed and ventilator, the ven-

tilator in its high position and separated from the

hospital bed base and connected to AC wall outlets;

Figure 2 is a view similar to Figure 1 but illustrating

the ventilator in its low position and docked to the

hospital bed base and powered by the bed power

supply;

Figure 3 is a schematic view taken along line 3 of

Figure 2 and illustrating one mechanism for raising

and lowering the ventilator on the ventilator cart, the

mechanism being shown in a lowered position;

Figure 4 illustrates another embodiment of the ven-

tilator cart;

Figure 5 is a view taken along line 5 of Figure 4;

Figure 6 is a perspective view of the care cart of the

present invention;

Figure 7 is a perspective view of the care cart dock-

ing to a hospital bed;

Figure 8 is a perspective view of the care cart

docked to a hospital bed;

Figure 9 is a perspective view of another embodi-

ment of the care cart of the present invention;

Figure 10 is a perspective view of the care cart of

Figure 9 with doors opened and access cover

removed;

Figure 11 is a perspective view of yet another

embodiment of the care cart incorporating a motor-

ized pilot jack therewith;

Figure 12 is a perspective view of the motorized

transport of the present invention docked to the

head end of the hospital bed and with the care cart

docked to the foot end of the hospital bed;

Figure 13 is an enlarged, partial perspective view of

the motorized transport approaching the y-shaped

hospital bed base for docking thereto;

Figure 14 is a partial side elevational view, in partial

cross-section, of the motorized transport approach-

ing the hospital bed base for docking thereto;

Figure 15 is a partial side elevational view, in partial

cross-section, of the motorized transport in the ini-

tial stage of docking to the hospital bed base;

Figure 16 is a partial side elevational view, in partial

cross-section, of the latching fingers of the motor-

ized transport latched to the hospital bed mounting

block in the final stage of docking to the bed base;

Figure 17 is a partial side elevational view, in partial

cross-section, of the motorized transport being

released from the hospital bed base;

Figure 18 is a top plan view of the front end of the

motorized transport;

Figure 19 is a partial front elevational view of the

motorized transport; and

Figure 20 is a view taken along line 20-20 of Figure

19.

Description of the Preferred Embodiments

[0016] With reference to the drawings, and first to

Figures 1 and 2, there is illustrated a critical care envi-

ronment designated generally by the numeral 2 for pro-

viding care to a critically ill patient 4. The standard

critical care environment 2 includes, generally, a critical

care bed assembly 10, and a mobile ventilator assembly

12. Other critical care equipment such as I.V. pumps,

various monitors, and one or more terminals for enter-

ing patient care data, are also typically present in this

environment but are not shown in the drawings for clar-

ity purposes.

[0017] The use of a mobile ventilator assembly 12

as described below is not a feature of the present inven-

tion.

[0018] The mobile ventilator assembly 12 includes

a ventilator cart 18 having a base 20 to which are

mounted wheels or casters 22. Extending upwardly

from the base 20 are a pair of uprights 24, 24 for sup-

porting a ventilator 26. The ventilator 26 includes a con-

trol panel 28 and a flat panel display 30 for monitoring

the ventilator 26. The ventilator 26 includes cables 32,

32 to supply power from suitable AC outlets 34, 34

mounted on a wall 36 of a critical care hospital room.

The ventilator 26 is tethered to the patient 4 via hoses

38, 38.

[0019] Referring to Figure 1, the ventilator 26 is

illustrated in its upwardmost position where it is approx-

imately beside height thereby facilitating operation of

the ventilator 26 by a care provider by placing control

panel 28 and display 30 at a convenient height.

[0020] With reference to Figure 2, it will be noted

that the ventilator 26 is lowered and positioned in a

downwardmost compact configuration in order to be

docked with the critical care bed assembly 10 for trans-

porting both the bed assembly 10 and ventilator assem-

bly 12 as a unit. In order to raise and lower the ventilator

26, each support 24 is provided with an adjusting mech-

anism 40 which allows for selectively raising and lower-

ing the ventilator 26 on the supports 24. While most any

suitable mechanism 40 could be utilized, one such

adjusting mechanism 40 is illustrated in Figure 3. Each

mechanism 40 includes a generally box shaped sleeve

42 mounted for vertical sliding movement on its respec-

tive support 24. The sleeve 42 is fixedly secured to an

external wall 44 of the ventilator 26 as by screws 46.

Mounted internally of the support 24 is an air spring

assembly 48. Air spring assembly 40 includes an elon-

gated air tight plenum 60 fixedly secured by bolts 61 to

the base 20 of cart 18. A coil spring 62 resides in the
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bottom of the plenum 60 and provides assistance in lift-

ing the weight of the ventilator 26 when adjusting the

ventilator from the low position to the high position. The

coil spring 62 acts upon a block or piston 64 which is fix-

edly secured to the lower end of a hollow cylinder or pis-

ton rod 66. The upper end of cylinder 66 is connected to

the sleeve 42 via a bracket 68. Contained within the cyl-

inder 66 is a rod 70 which extends downwardly through

an aperture 72 in the block 64 and has on its lower end

a valve 74 which seats against the lower side of the

block 64. The upper end of rod 70 is adapted to be

moved vertically by a pivotable lever 76 which itself is an

extension of a handle 78 mounted to sleeve 42 via a

bracket 80. To facilitate this vertical movement of sleeve

42 and hence lever 76, the uprights 24 have a vertical

slot 79 through which the bracket 68 extends.

[0021] Block 64 includes around its periphery a

suitable seal 90 to prevent air from transferring between

the two cavities of plenum 60 defined by the block 64. A

seal 92 is utilized at the upper end of plenum 60 to allow

the cylinder 66 to travel vertically with respect to the ple-

num 60 without loss of air therefrom.

[0022] It will be appreciated that upward motion of

handle 78 causes downward motion of lever 76, the end

of which contacts the upper end of rod 70. Continued

upward motion of handle 78 causes the lever 76 to force

rod 70 downwardly causing valve 74 to unseat from the

lower surface of block 64. Rod 70 is spring loaded with

respect to cylinder 66 internally by means not shown,

such that when handle 78 is released, lever 76 rises

thereby releasing rod 70, which then returns to its nor-

mal state with valve 74 seated against the lower surface

of block 64. The handle 78 may, if desired, also be

spring biased to a released position shown but it is

anticipated that the weight of handle 78 will overcome

the weight of lever 76 and release itself by gravity.

[0023] When handle 78 is raised upwardly thereby

depressing the upper end of rod 70 downwardly by vir-

tue of the lever 76, it will be appreciated that air may

freely travel through ports 71 in cylinder 66 and aperture

72 in block 64 to equalize the volume of air on both the

upper and lower sides of the block 64. As handle 78 is

additionally raised upwardly, sleeve 42 slides upwardly

on post 24 and cylinder 70 and block 64 slide upwardly

within plenum 60. Air volume is thereby equalized on

either side of the block 64. When the ventilator 26 has

been moved into its desired upward position, handle 78

is released, thereby causing valve 74 to reseat, the vol-

ume of air trapped therebelow by virtue of block 64 and

seal 90 preventing the weight of the ventilator 26 from

moving it downwardly. Of course, the force of coil spring

62 aids in overcoming the weight of the ventilator 26

when raising same, and must be overcome by down-

ward force on the ventilator 26 when moving same

downwardly.

[0024] Many other devices and mechanisms could

similarly be employed to raise and lower the ventilator

26 on supports 24. Furthermore, such a device or

mechanism could as easily be foot operated rather than

hand operated.

[0025] Referring back now to Figures 1 and 2, the

critical care bed assembly 10 includes a patient support

surface or bed 100 with appropriate side guards 102,

mounted onto a bed base 104 with suitable supporting

structure 106, shown schematically. Bed base 104

includes a generally Y-shaped base frame 110 which

includes outspread arms 112, 112 and a stem 113, and

wheels or casters 114 mounted to the ends of the out-

spread arms 112, 112 and to a crosspiece 113a at the

end of the stem 113. The outspread arms 112, 112 are

adapted to receive the mobile ventilator assembly 12

therein, when the ventilator assembly is in its lowered

compact configuration, as is illustrated in Figure 1.

[0026] A suitable mechanical latch 116 is located

generally within the trough area of the outspread arms

112, 112 and is employed for removably securing the

mobile ventilator assembly 12 to the bed base 104. A

suitable cooperating latch mechanism 118 is located on

the rear side of the ventilator 26 in a suitable location to

mate with bed latch 116 when the ventilator assembly

12 is at the lowered position of Figure 2. While the coop-

erating latch 118 is illustrated as being mounted to a

cross piece (not shown) of the ventilator 26, it could just

as easily be mounted to a cross-piece (not shown) of

the base 20 of the ventilator cart 18.

[0027] The bed 100 mounted to the bed base 104

generally includes suitable electrical controls for varying

the height of the bed 100 above a floor surface by

changing the attitude of the supporting structure 106. In

order to prevent the bed 100 from being lowered onto

the mobile ventilator assembly 12 when same is docked

to the bed base 104, there is provided with the latch 116

a suitable switch 120 for disabling this high/low function

of the bed 100. Most any suitable switch 120 could be

utilized, and could be of, for example, the optical,

mechanical or ribbon type.

[0028] To provide for uninterrupted operation of the

ventilator 26, a suitable DC power supply 122 is pro-

vided. While the power supply 122 could be contained

within the ventilator 26, mounted to the ventilator cart

base 20, or could even be a part of the bed supporting

structure 106, it is preferably mounted to the bed base

110. Suitable cables 124 connect the power supply 122

to the ventilator 26. Ideally, connecting cables 124 to the

ventilator 26 would immediately internally to the ventila-

tor 26 disconnect the AC power provided by the AC out-

lets 34 and immediately switch the ventilator over to DC

power supplied by the power supply 122. Cables 32

could then be unplugged from their respective AC venti-

lator outlets 34 thereby providing for continuous opera-

tion of and elimination of any downtime associated with

the ventilator 26 during transportation of the bed

assembly 10 and ventilator assembly 12 to another

location.

[0029] Referring to Figure 2, it will be noted that the

periphery of the bed 100 when projected downwardly
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onto the floor therebelow defines a footprint 126. As can

be seen, in the nested configuration, the mobile ventila-

tor assembly 12 falls well within this footprint 126.

Therefore, a hospital care provider normally adept at

maneuvering the critical care bed assembly 10 need not

have to account for a larger footprint in maneuvering the

combination through doors, down aisles and into eleva-

tors. The care provider can simply maneuver the critical

care bed assembly 10 as before, and without the neces-

sity of individually rolling the mobile ventilator assembly

10 therebeside when transferring the equipment from

one hospital room to another. Furthermore, the need to

hurriedly transfer the equipment from one room to

another and hence from one wall AC source to another

wall AC source is eliminated.

[0030] With reference to Figure 4 there is illustrated

a preferred embodiment of the ventilator cart. The ven-

tilator cart 150 includes an outermost rectangular base

frame 151 which has sides 152, 153, 154 and 155. The

cart 150 also includes an innermost rectangular support

frame 156 which has sides 157, 158, 159 and 160.

Innermost support frame 156 telescopes upwardly and

downwardly with respect to the outermost base frame

151. The outermost frame 151 has fixedly secured

thereto a pair of standards or uprights 161a and 161b,

the lower ends of which are fixedly secured to frame

sides 154 and 155, respectively. Fixedly secured to

each standard 161a and 161b is a vertical slide 162,

such as the type marketed under the trademark Accu-

ride<.

[0031] Referring to Fig. 5, it can be seen that each

vertical slide 162 includes a plate 163 which is fixedly

secured to a mounting block 164 via fasteners 165.

Plate 163 includes a pair of inwardly facing legs 163a.

Block 164 is secured to the upper end of each of the

standards 161a and 161b. Vertical slide 162 further

includes a rail 166 which is mounted for vertical transla-

tional movement with respect to the plate 163 via a

number of steel balls 167 held within a vertically slidable

ball retainer 179. A strap 178 encircles the vertical

extent of the ball retainer 179, has ends fixed to the rail

166 at a point approximately midway of the vertical

extent of the rail 166, and is secured to the plate 163 at

163b. Balls 167 in retainer 179 ride between the outer

sides of the legs 163a of plate 163 and inwardly turned

portions 166a of rail 166. It will be appreciated that legs

163a, balls 167 and inwardly turned portions 166a

effectively function as a linear ball bearing assembly.

Rail 166 is itself secured to mounting bar 168 which is,

in turn, secured to a ventilator (phantom lines) via

appropriate hardware 169.

[0032] At the upper end of each mounting bar 168

there is an ear 170 which is attached to the upper end of

an air or gas spring 171. The lower end of each mount-

ing bar 168 is fixedly secured to the sides 159, 160,

respectively, of the frame 156. At the lower ends of each

air spring 171 there is provided a clevis 172 which is

secured to the piston 173 of the air spring 171. The cle-

vis 172 is pinned via a pin 174 to an ear 175 one of

which is located at each forward corner 176, 177 of the

outermost frame 151. Legs 180 are provided for secur-

ing casters 181 to the outermost frame 151.

[0033] A ventilator (phantom) to be secured to the

ventilator cart 150 rests atop the innermost support

frame 156 and is secured to the mounting bars 168 via

the fasteners 169. The angled orientation of the gas

springs 171 allows for proper vertical travel of a ventila-

tor supported by the cart 150, while simultaneously

allowing one to physically overcome the force of the gas

springs in order to force the ventilator downwardly into a

nested configuration without any undue difficulty.

[0034] In order to actuate the gas springs 171 to

raise the ventilator from its lowered position to its raised

position, there are provided a pair of levers 185 located

beneath the forward side 152 of the outermost frame

151. Each lever 185 includes a dog leg portion 186

which can be actuated by a foot of a care provider. Dog

leg section 186 is connected to a linear section 187

which terminates in a hooked portion 188. Hooked por-

tion 188 is positioned directly underneath the actuating

rod 190 of the gas spring 171. The levers 185 are sup-

ported within tabs secured to the side 152, such as that

shown at 192. Downward movement of the dog leg sec-

tion 186 of each lever 185 causes upward rotation of the

hooked portion 188, which actuates the actuating rod

190 of the air spring thereby enabling a care provider to

manually raise the ventilator aided of course by the

upward thrust of the gas spring 171.

[0035] It will be appreciated that the ventilator cart

described herein can be used in any number of applica-

tions where a particular piece of medical equipment is

desired to be rollably transported and selectively raised

and lowered. Therefore, the cart is not to be limited

solely for use in conjunction with ventilators and is

claimed to have application to any number of different

types of medical equipment.

[0036] With reference to Figs. 6-11, and with like

numbers representing like components, there is illus-

trated a care cart 200 for use in conjunction with the crit-

ical care bed 10. The care cart 200 has a pentagonal

base 201 with three casters 202 secured thereto for roll-

ing the care cart 200 from place to place. A blow molded

housing 203 is mounted atop the base 201 and houses

one or more batteries 204, a battery charger 205 and a

compressor 206. A pair of posts 207, 207 extend

upwardly from the rear of the base 201, and a single

post 208 extends upwardly from the front of the base

201 approximately half the vertical distance of the rear

pair of posts 207, 207. A platform 209 is connected

between the pair of posts 207, 207 and the single post

208 and is adapted to support four E-size oxygen and/or

air tanks 216. The platform 209 has a transverse front

support 210, a transverse rear support 211, and a plu-

rality of longitudinal support rods 212 spanning between

the front and rear supports 210 and 211, respectively.

The rear ends 214 of the outwardmost longitudinal sup-
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port rods 212a are secured to the rear pair of posts 207,

207 at 207a. Forward transverse support 210 is secured

to the forwardmost vertical support 208 at 208a. The

rearwardmost transverse support 211 includes semicir-

cular notches 211a which receive the neck portions 215

of oxygen and/or air bottles 216. A semi-circular trans-

verse support structure 217 is secured to the under-

neath side of the platform 209 for supporting a custom

air tank 218 therein.

[0037] A shelf 219 projects forwardly from the upper

ends of the pair of posts 207, 207. The shelf 219

includes a rectangular cutout 220 along its rear edge

which forms a gripping bar 221 which can readily be

grasped by a care provider for pushing the cart 200 from

place to place. Gussets 222 are mounted between the

shelf 219 and the pair of posts 207, 207 to provide addi-

tional rigidity for the shelf 219.

[0038] A manifold 223 is mounted near the lower

ends of the pair of posts 207, 207. The manifold

includes a plurality of connections 224 for connecting

the air and oxygen bottles 216 thereto, as with supply

lines 225. In order to supply the ventilator 12 of the

present invention with DC electricity, air and oxygen

from the care cart 200, supply lines 226, 227 and 228,

respectively are provided for connecting to an electric-

ity/air/oxygen controller box 240, which itself is con-

nected to the ventilator 12 (Fig. 8), the operation of

which will be subsequently described.

[0039] With reference to Fig. 7, the care cart 200 is

illustrated as approaching the critical care bed 10 for

docking under a foot section thereof. On the crosspiece

113a of stem 113 there is pivoted a foot actuated lever

229 which is employed for latching the cart 200 to the

bed 10. Upon docking the cart 200 with the bed 10 the

forwardmost supporting post 208 enters into a con-

cavedly cylindrical recess 213 in the crosspiece 113a.

The lever 229 is then toggled upwardly as by a care pro-

vider's foot applying upward force to cross bar 229a,

which upward toggling causes the lower end (not

shown) of the lever 229 to pivot downwardly and rear-

wardly of the support post 208 thereby securing the

support post 208 within the concavedly cylindrical

recess 213 in the crosspiece 113a.

[0040] Numerous ancillary items can be employed

with the care cart 200. For example, a drug box 230 can

be incorporated on or into the shelf 219. A display mon-

itor 231 can likewise be supported on the shelf 219 for

displaying patient care data during transport of the

patient on the bed 10 from one location to another.

[0041] With reference to Fig. 8, the care cart 200 is

illustrated as being fully docked to the critical care bed

10, supplying ventilator 12 with DC electricity, oxygen

and air during transport of the bed 10, ventilator 12 and

cart 200. It will be seen that the ventilator 12 and cart

200 nestably fit within the mobile footprint 126 of the

hospital bed 10. More particularly, and with respect to

the care cart, it will be seen that platform 209 and shelf

219 are spaced apart vertically by a sufficient distance

such that clearance is provided for footboard 100 on the

bed 10. Therefore, when docked to the bed 10 (Fig. 8),

platform 209 underlies the foot end 10a of the bed while

shelf 219 overlies the foot end 10a of the bed 10. Fur-

ther, it will be seen that stem 113 along with crosspiece

113a on bed base 104 are spaced a sufficient distance

inwardly from the foot end 10a of the bed 10 to allow the

base 201 and supporting platform 209 of cart 200 to

completely come within footprint 126 of bed 10 (Fig. 8).

[0042] Referring to Figs. 9 and 10, there is illus-

trated another embodiment of the care cart designated

by the numeral 300. The cart comprises generally a

base 301 including casters 302, four housing corner

supports 303 and a horizontal support frame 304

secured to the upper ends of corner supports 303. Base

301 and support frame 304 define a space which is

enclosed with a pair of pivoting end doors 305, 305, an

upwardly slidable, removable rear panel 306 and a for-

ward panel (not shown). Side doors 305, rear panel 306

and the front panel are preferably of sheet metal fabrica-

tion. Side doors 305, rear panel 306, front panel, base

303 and supporting frame 304 define generally a hous-

ing 307 which includes an interior wall or divider 308

(Fig. 10) also of sheet metal construction. Divider 308

defines one compartment 309 which houses a liquid

oxygen system 310 and another compartment 311

which houses batteries 312 and a battery recharger

313.

[0043] Supporting frame 304 includes provision for

supporting six E-size oxygen and/or air tanks 126

thereatop (Fig. 10), or alternatively a removable shelf

314 (Fig. 9) can be snapped atop the frame 304 to pro-

vide additional shelf space in which case two E-size

tanks 126 (Fig. 9) may still be supported atop the

remaining portion of the supporting frame 304 which

projects forwardly from underneath the shelf 314. A pair

of uprights 315, 315 extend upwardly from the rear cor-

ner posts 303 of the housing and terminate in a for-

wardly projecting shelf 316, as in the prior embodiment.

[0044] Supported atop the supporting shelf 316 are

a number of items employed in a critical care scenario,

including a defibrillator 317, a drug box 318, a portable

suction unit 319, and a transport monitor 320. Transport

monitor 320 is powered by a tram 321 which, being a

modular unit itself, is pluggable into a fixed monitor (not

shown) in a typical critical care hospital room as part of,

for example, a headwall unit or power column. The cor-

ners of the shelf 316 include I.V. pole sockets 322

therein such that I.V. poles 333 may be slipped therein,

which support I.V. pumps 334 and I.V. solution bags

334a. Previously mentioned transport monitor 320 is

likewise supported on a pole 335 which fits into one of

the sockets 322 in the shelf 316.

[0045] In use, the care cart 200 or 300 of the

present invention (the embodiment of either Figs. 6-8 or

Figs. 9 and 10), is docked to the foot end 10a of a critical

care hospital bed 10 and secured thereto with the foot

actuated lever 229.
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[0046] With reference to Fig. 11, and with like num-

bers representing like components, there is illustrated

yet another embodiment of the care cart of the present

invention designated generally by the numeral 400. In

this embodiment, the cart includes all of the features of

the former embodiments, with the additional feature of a

motorized dolly or pilot jack 401 being included inte-

grally with the care cart for motorized transport of the

bed, ventilator and care cart. The pilot jack 401 includes

a handle 402 which can be pivoted transversely with

respect to the cart 400 for steering a drive wheel 403,

which drive wheel is powered by a suitable motor 404.

Pressing button 402a on handle 402 activates motor

404 driving wheel 403 in a forward direction. The motor-

ized care cart 400 aids in overcoming the substantial

increase in inertia generated by docking ventilator 12

and cart 400 to the bed 100. A suitable braking mecha-

nism (not shown) would be incorporated within the cart

400 to aid in bringing the assembly to a stop. Preferably

this pilot jack equipped care cart will be able to move

1500 lbs. of load and reach velocities up to 6 ft/sec.

Preferably the pilot jack equipped care cart will have infi-

nite variability in velocity control, including in both the

forward and reverse directions. Preferably electrolyte

deep discharge lead acid batteries will be used to power

the pilot jack via a permanent magnet DC motor.

[0047] Other variations of the care cart are contem-

plated by the present invention. For example, other

items can be incorporated into the cart in addition to

those illustrated in the Figures, and in particular in Fig.

9. For example, a two-way communications system

could be incorporated within the care cart for communi-

cations between the care provider transporting the

patient atop the bed 10 and, for example, a care pro-

vider at the patient destination. Further, a lighting sys-

tem could be incorporated into the care cart of the

present invention to provide illumination for the care

provider either for tasks to be performed on a patient or,

for example, to light a hallway during transport of the

patient atop the bed 10 during, for example, power out-

age. Furthermore, the care cart of the present invention

could be adapted to support a miniaturized ventilator,

known as a "transport vent".

[0048] The present invention has numerous advan-

tages. A reduction in labor involved in preparing and

transporting a critical care patient is effected. The total

number of personnel required to transport a patient is

reduced as well. The weight of the bed and the other

devices utilized in conjunction with the bed is reduced

which minimizes the physical effort expended by care

providing personnel. The patient outcome is improved

by giving the same care to the patient whether the

patient is in the hospital room or in the hallway in transit

between hospital rooms. And, all of the devices fit within

the footprint of the bed to allow easy passage through

doorways, around corners, and into elevators.

[0049] With reference to Figure 12, and with like

numbers representing like components, there is illus-

trated a motorized transport or "mule" 450 for motorized

transport of the bed 100 with care cart 200 docked

thereto. Mule 450 docks to the generally Y-shaped base

frame 110 of the bed base 104 within and between the

outspread arms 112, 112, the frame for which can be

fabricated of welded steel tubing or by casting of an alu-

minum bronze alloy which is weldable to steel. When

the bed 100 is used in conjunction with the mule 450,

the mobile ventilator assembly 12 is replaced with a

miniaturized transport vent 563 which is supported atop

the care cart 200, for supplying patient 4 with oxygen

and air during transport. Additionally, care cart 200 can

be adapted to support an IV rack 560 which includes

mounted thereto an IV pump 561 for pumping IV solu-

tion from IV bags 562. As used herein, "bed" and "hos-

pital bed" are deemed to generically embrace all rollable

patient supports, such as stretchers, birthing beds, crit-

ical care beds, etc.

[0050] More particularly, and referring to Figs. 12-

20, the mule 450 has a base 451 with a pair of casters

452, 452 mounted on its rear corners. At the front of the

base 451 and centered transversely of the base, there is

a non-marking rubber drive wheel 453. Drive wheel 453

is located at approximately the center-of-mass of the

bed 100 and care cart 200 combination. By so locating

drive wheel 453, the bed 100 and care cart 200 may

readily be pivoted about the center-of-mass of the com-

bination when maneuvering the combination, thus facil-

itating transport of the combination. Extending upwardly

from the rear of the base 451 are a pair of handles 454,

454, the upper ends of each of which are outfitted with

a hand grip 455 for gripping the handles 454, 454.

Mounted on a transverse support 456 spanning

between the handles 454, 454, is a joy stick 457 of the

wiperless type for use in controlling the drive wheel 453.

A cover 458 (Fig. 12) is removably secured atop the

base 451, covering the components mounted thereon.

[0051] Referring to Figs. 13, 18 and 19, base 451

includes longitudinally oriented beams 451a and 451b

which are fixedly secured together at their forwardmost

ends by a transversely oriented beam 451c. Fixedly

secured to the forward transverse beam 451c of base

451 is a drive wheel support structure designated gen-

erally by the numeral 460. Drive wheel support structure

460 includes an upper fork comprising a pair of sup-

ports 461, 461 and lower fork comprising a pair of sup-

ports 462, 462. The upper pair of supports 461, 461

have rear ends 461a, 461a which are fixedly secured to

the upper edge of transverse support 451c of base 451.

The forward ends 461b, 461b of support pair 461, 461

each include a nylon wedge 463 secured thereto, the

necessity for which will be subsequently described.

[0052] Spaced underneath the supports 451a,

451b and 451c is a rectangular frame 470 having sides

470a and 470b which are fixedly secured at their for-

wardmost ends to forward transverse frame member

470c. The aft ends of the frame members 470a, 470b

are fixedly secured to a rear transverse plate 471 (FIG.
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12) which forms the rear edge of the base 451, the

transverse edges of which are fixedly secured to the

handles 454, 454. Gussets 472, 472 (FIG. 12) tie the

rear ends of members 451a, 451b into the lower ends of

the handles 454, 454 above the casters 452, 452. Fix-

edly secured to the underneath side of the frame 470 is

a pan 475. Supported atop pan 475 and within base 451

are a pair of batteries 476, 476 which are employed to

power a motor/gear box 477. The batteries 476, 476 are

preferably of the sealed, deep cycling type, and the

motor/gear box 477 is preferably of the permanent mag-

net motor, helical gear box type.

[0053] Drive wheel support structure 460 further

includes a pair of vertical supports 480, 480 each of

which has upper and lower ends 480a, 480b fixedly

secured to a respective one of the upper and lower hor-

izontal support pairs 461, 461 and 462, 462.

[0054] Referring to Figs. 13 and 18-20, drive wheel

453 is rotatably supported on a shaft 485 the ends of

which are supported in blocks 486, 486. The ends of

shaft 485 pass through slots 487, 487 in the forward

ends 462a, 462a of lower support pair 462, 462. A

screw 488 secures an end cap 482 onto each end of

shaft 485. A driven gear pulley 489 is fixedly secured to

a cast iron drive wheel hub 483 with screws 484 and is

driven by a Poly Chain< belt 490, which passes over

drive pulley 491 which is fixedly connected to the output

shaft of the motor/gear box 477. It will of course be

appreciated that slots 487 in the supports 462, 462

allow fore and aft adjustment of drive wheel 453 in order

to adjust tension in belt 490. Four alien head adjustment

screws 492 adjust fore and aft travel of drive wheel 453,

the bulkhead 493 in each of the support pairs 462, 462

being mateably threaded to accept a screw 492. Lock

nuts 494 lock screws 492 against the bulkheads 493.

The rearmost screws 492 and corresponding locknuts

494 are accessed through a slot 506 in each of the sup-

ports 462, 462, whereas the forwardmost screws 492

and corresponding locknuts 494 are accessed through

an open forward end 507 in each of the supports 462,

462 by removing its respective nylon wedge 508.

[0055] On either side of drive wheel 453 there is a

thrust washer 520, a needle type thrust bearing 521,

another thrust washer 522 and a radial roller bearing

523. In order to load these components in compression

to take the linear play out of these components along

shaft 485, the end caps 482 are tightened onto the ends

of the shaft 485. With blocks 486, 486 and hub 483

being slightly longer than the shaft 485, and as the caps

482 are tightened with screws 488, shaft 485 is placed

in tension and the components on shaft 485 are placed

in compression, thus removing any axial slop from the

components on shaft 485. For adjusting shaft 485

between supports 462, 462, a pair of allen head screws

524 pass through one of the end caps 482 and bottom

out against the side of the corresponding lower support

462. Advancing screws 524 inwardly removes any axial

play of the shaft 585 from between the supports 462,

462.

[0056] Referring to Figs. 13-19, on the outer side of

each of the lower supports 462 there is a downward

force generating mechanism 495 which, when the mule

450 is docked to the bed 100 generates a downward

force on the drive wheel 453 to prevent the drive wheel

453 from slipping on a floor surface upon being rotation-

ally accelerated by the motor/gear box 477. Each mech-

anism 495 includes an aluminum fork 496 which has a

lower end 496a pivotally connected to the support 462.

The upper end 496b includes a pair of spaced outside

arms 497, 497, and a centermost arm 497a. A shaft 498

is fixedly secured to these arms 497, 497 and has rotat-

ably supported thereon two wheels 499 and 500. Wheel

499 is essentially a relatively thin aluminum disk,

whereas wheel 500 is a thicker nylon or glass filled

nylon wheel. Pivotally supported to the shaft 498

between the wheels 499 and 500 and within slot 497b of

center arm 497a is the upper end 501 of the cylinder

portion 502 of a gas spring 503. Each gas spring 503 is

preferably sized at 200 Newtons. The piston portion 504

of the gas spring 503 has its lower end 505 pivotally

supported to the support 462. The distance between

facing surfaces of the wheels 499 and 500 is sufficient

to allow the upper end 501 of the cylinder portion 502 of

the gas spring 503 to reside therein without coming into

contact with or otherwise binding up against the inside

surfaces of the wheels 499, 500 when the gas spring

503 is depressed.

[0057] Each of the mechanisms 495 generate

downward force on the drive wheel 453 when the mule

450 is docked to the bed 100, as the wheels 499 and

500 of each of the mechanisms 495 roll underneath the

bed base frame 110, the operation of which will be sub-

sequently described in more detail.

[0058] Referring to FIGs. 13-19, a latching mecha-

nism 510 is mounted on the drive wheel support struc-

ture 460 and is operable to latch the mule 450 to the bed

base 110. The latch mechanism 510 includes three

latch fingers: a centermost latch finger 511 and a pair of

outer latch fingers 512, 512. Each of the three fingers

511 and 512, 512 includes upwardly ramped forwardly

presenting surfaces 511a and 512a, 512a respectively,

and radiused hook portions 511b and 512b, 512b

respectively. The outer latch fingers 512, 512 are fixedly

secured to a rotating sleeve 530 which rotates about a

fixed shaft 531. A horizontally disposed bar 532 has

rearwardly projecting handles 533. The bar 532 is rigidly

connected to the rotating sleeve 530 by vertical links

534. The centermost latch finger 511 is itself rotatably

connected to the rotating sleeve 530 with its own rotat-

ing sleeve 535. The centermost latch finger includes an

upstanding tab 536 with a cross pin 537 press fitted

therethrough.

[0059] Referring to FIGs. 14-17, there will be seen a

mounting block 540 for connection of the latching mech-

anism 510 thereto. The mounting block 540 is attached

to the upper side of the bed base 104 at the base of the
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Y-shaped portion 110. The mounting block 540 essen-

tially takes the form of a modified channel section hav-

ing a bottom 541 and sides 542 and short end walls

543, 543. A bar 544 is press fitted into holes in the sides

542, 542 and is positioned near one end of the mount-

ing block 540. Slightly forward of the bar 544 there is an

intermediate transverse wall 545 having a height slightly

less than the height of the cross bar 544. Wall 545 coop-

erates with the upwardly ramped forwardly presenting

surfaces 511a and 512a, 512a of the centermost latch

finger 511 and outer latch fingers 512, 512, respectively,

such that forward movement of the mule 450 causes

these upwardly ramped forwardly presenting surfaces

511a and 512a, 512a to ride up the wall 545 and to latch

over the bar 544. Referring to FIGs. 15 and 16, it will be

seen that the distance between the radiused hook por-

tion 511b of the centermost latch finger 511 and the axis

of rotation of the sleeve 530 is slightly greater than the

distance between the hook portions 512b, 512b of the

latch fingers 512, 512 and the axis of rotation of the

sleeve 530. This allows the centermost latch finger 511

to initially latch the mule 450 to the bed 100, while fur-

ther advancement of the mule 450 towards the bed 100

causes the outer latch fingers 512, 512 to then latch

over the bar 544.

[0060] If the bed 100 is not loaded with a patient,

the upwardly directed force of the gas springs 503, 503

acting upon bed base 110 can cause the bed base 110

to rise upwardly slightly. This slight upward movement of

the bed base 110 requires a slightly longer latch finger,

i.e., the centermost latch finger 511, to successfully

latch the bed 100 to the mule 450, but when the bed is

loaded up with a patient after the centermost latch fin-

ger 511 is latched over the bar 544 there is a slight

amount of play between the bar 544 and the radiused

hook portion 511b (FIG. 16). Accordingly, the outer latch

fingers 512, 512 act as secondary latching devices such

that all play is taken out of the connection between the

mule 450 and the bed 100 after a patient is placed atop

the bed 100 and thus loading the bed 100. In addition,

the centermost latch finger 511 acts as a safety catch.

This is because of the fact that when the rearwardly pro-

jecting handles 533 are depressed downwardly (FIG.

17) (either purposefully or inadvertently), thus pivoting

the outer latch fingers 512, 512 off of the bar 544, there

is a slight rotational delay between when these outer

latch fingers 512, 512 disengage the bar 544 and when

the centermost latch finger 511 disengages the latch

bar, due to the cross pin 137 catching upon the upper

surfaces of the outermost latch fingers 512, 512 at

which time continued upward rotation of the outer latch

fingers 512, 512 causes upward rotation of the center-

most latch finger 511 and hence disconnection of the

finger 511 from the crossbar 544.

[0061] To maintain the latching fingers 511 and 512,

512 in an approximately horizontally attitude, tension

springs 550, 550 have upper ends connected to the

crossbar 532 and lower ends indirectly connected to the

upper fork supports 461, 461. A stop pin 551 is press fit-

ted through the supports 461, 461 and serves to limit

downward rotation of the latch fingers 511 and 512,

512, under the force of the springs 550, 550.

[0062] Referring to FIGs. 18 and 20, outwardly pro-

jecting nylon wedges 508, 508 inserted onto each end

461b of each support 461 guide the latching mecha-

nism 510 onto the block 540, the wedges 508 directing

the upper fork supports 461, 461 to the outer sides of

the block 540. Initial entry of the mule 450 into the out-

spread arms 112, 112 of the bed base 110 is facilitated

through the use of nylon shoulder wedges 555, 555,

one of which is mounted at either end of the trans-

versely oriented beam 451c of the mule base 451.

[0063] Referring back to FIG. 12, an on/off key 570

is provided for powering up the mule 450. An electronic

fuel gauge 571 monitors the battery life in batteries 476,

476. The aforementioned joy stick control 457 is electri-

cally connected to a pulse modulation controller circuit

board 575 which is in turn electrically connected to the

motor/gear box 477, and employs current pulsing tech-

nology to control the velocity of the motor 477 via the joy

stick 457. A battery recharger 576 (FIG. 13) is included

on board for recharging the batteries 476, 476. A cord

572 is electrically connected to the recharger 576 and is

adapted to be connected to an AC wall outlet for charg-

ing the batteries. When not in use, the cord 572 is

wrapped about a pair of cord holders 573, 573 which

are attached to one of the handles 454, 454. An amp

meter 574 is viewable through the cover 458 for moni-

toring charge of the batteries 476, 476 during recharg-

ing.

[0064] Mule 450 of the present invention could be

utilized to move other objects in a hospital setting or oth-

erwise as well. It could be used as a motorized transport

for care carts, for example, or any other piece of medical

equipment, or any rollable object, which has a base

defining an opening into which the mule could dock.

Accordingly, the mule invention is not to be limited only

to motorized transport of hospital beds.

Claims

1. Transport apparatus (450) for powered transport of

a hospital bed (100), the transport apparatus (450)

being adapted to be docked to the bed (100) and

the transport apparatus (450) comprising a base

(451) with casters (452) thereon, and handle

means (454, 455) connected to and extending

upwardly from the transport apparatus base (451)

for steering the transport apparatus (450), charac-

terised in that the apparatus further comprises a

drive wheel (453) rotatably mounted on the trans-

port apparatus base (451), means (477) mounted

on the transport apparatus base (451) for powering

the drive wheel (453), means (457) mounted on the

transport apparatus (450) for controlling the drive

wheel (453), and, resilient means (495) operable
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between the transport apparatus (450) and the bed

(100) for exerting a downward force on the drive

wheel (453) to reduce a tendency of the drive wheel

(453) to slip on a floor surface.

2. Transport apparatus as claimed in Claim 1, wherein

the transport apparatus (450) is adapted to be

docked to the bed (100) at one end thereof and

substantially within a footprint (126) of the bed

(100).

3. Transport apparatus as claimed in either Claim 1 or

Claim 2, wherein the resilient means (495) is a gas

spring (503).

4. Transport apparatus as claimed in Claim 3 wherein

the casters (452) are on a rear end of the base

(451), the drive wheel (453) is rotatably mounted on

a lower fork (462) connected to the base (451), the

lower fork (462) positioning the drive wheel (453)

forwardly of and below the base (451), the gas

spring (503) projecting upwardly and connected to

the lower fork (462), the gas spring (503) having a

lower end (505) pivotally connected to the fork

(462) and a roller (499, 500) rotatably mounted to

an upper end of the gas spring (503), the upper end

of the gas spring (503) being pivotally connected to

a first end (496b) of a link (496), the link (496) hav-

ing a second end (496a) pivotally connected to the

fork (462), whereby the transport apparatus (450) is

adapted to dock to a bed (100) having a generally

Y-shaped base (104) having a stem portion (110)

and a pair of spaced arms (112) extending from the

stem portion (110), and to be removably secured

thereat with the lower fork (462) and drive wheel

(453) positioned below the stem (110), the roller

(499, 500) being forced downwardly against the

resistance of the gas spring (503) as the transport

apparatus (450) is docked to the bed base (104)

and as the roller (499, 500) rolls under the stem

portion (110) of the bed base (104), the gas spring

(503) developing the downward force on the drive

wheel (453).

5. Transport apparatus (450) as claimed in any pre-

ceding Claim, further including latch means (510)

for latching the transport apparatus (450) to the

hospital bed (100).

6. Transport apparatus (450) as claimed in any pre-

ceding Claim, wherein the means (477) for power-

ing the drive wheel (453) is an electric motor (477).

7. Transport apparatus (450) as claimed in Claim 6,

wherein the means (457, 575) for controlling the

drive wheel (453) is a pulse modulation controller

(575) electrically connected to the motor (477), and

a potentiometer (457) electrically connected to the

pulse modulation controller (575).

8. Transport apparatus (450) for assisting a care pro-

vider in rolling a bed (100) from place to place, the

transport apparatus (450) comprising a base (451)

with casters (452) on a rear end and handles (454,

455) extending upwardly from the base (451) for

steering the transport apparatus (450) and a bed

(100), characterised in that the transport apparatus

(450) further comprises a drive wheel (453) rotata-

bly mounted on a lower fork (462) connected to the

base (451), the lower fork (462) positioning the

drive wheel (453) forwardly of and below the base

(451), a latching finger (511, 512) pivotably

mounted on an upper fork (461) connected to the

base (451), the upper fork (461) positioning the

latching finger (511, 512) forwardly of and above

the base, a motor mounted on the base (451) for

powering the drive wheel (453), whereby the trans-

port apparatus (450) is adapted to dock to a bed

(100) having a generally Y-shaped base (104) hav-

ing a stem portion (110) and a pair of spaced arms

(112) extending from the stem portion (110), and to

be removably secured thereat with the upper fork

(461) positioned above the stem (110), the lower

fork (462) positioned below the stem (110), the piv-

oting latching finger (511, 512) latched to a latch

bar (544) mounted atop the stem (110) and the

drive wheel (453) positioned below the stem (110).

9. Transport apparatus (450) as claimed in Claim 8,

further including a forwardly and laterally inwardly

tapering wedge (555) attached to the transport

apparatus base (451) on each forward corner

thereof, the wedges (555) guiding the transport

apparatus (450) when the transport apparatus

(450) is being docked to the bed base (104) so as

to position the transport apparatus base (451)

between the spaced arms (112).

10. Transport apparatus (450) as claimed in either

Claim 8 or Claim 9, wherein the latching finger (511,

512) is pivotably mounted on the upper fork (461)

for pivoting about a pivot axis, the latching finger

(511, 512) extending forwardly of the pivot axis, and

wherein the transport apparatus (450) further

includes a foot actuatable pedal (533) operably

connected to the latching finger (511, 512) and

extending rearwardly of the pivot axis, the foot actu-

atable pedal (533) being operable to pivot the latch-

ing finger (511, 512) out of engagement with the

latch bar (544) upon being depressed by a care

provider.

11. Transport apparatus (450) as claimed in any one of

Claims 8 to 10, further including an upwardly pro-

jecting gas spring (503) connected to the lower fork

(462), the gas spring (503) having a lower end
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(505) pivotally connected to the fork (462) and a

roller (499, 500) rotatably mounted to an upper end

of the gas spring (503), the upper end of the gas

spring (503) being pivotally connected to a first end

(496B) of a link (496), the link (496) having a sec-

ond end (496A) pivotally connected to the fork

(462), whereby the roller (499, 500) is forced down-

wardly against the resistance of the gas spring

(503) as the transport apparatus (450) is docked to

the bed base (104) and as the roller (499, 500) rolls

under the stem portion (110) of the bed base (104),

the gas spring (503) developing a downward force

on the drive wheel (453) reducing a tendency of the

drive wheel to slip on a floor surface.

12. Apparatus comprising a hospital bed (100) com-

prising a base (104) with casters, the base (104)

being generally Y-shaped and having a stem por-

tion (110) and a pair of spaced arms (112) extend-

ing from the stem portion (110), each spaced arm

(112) having a laterally diverging portion (112a) and

a longitudinal portion (112) generally parallel to a

longitudinal axis of the stem portion (110), the later-

ally diverging portions (112a) having first ends con-

nected to the stem portion (110) and laterally

spaced across its stem portion (110), and, a trans-

port apparatus (450) as claimed in any one of

Claims 1 to 11.

13. Apparatus as claimed in Claim 12, further compris-

ing a latch bar (544) mounted atop the stem portion

(110) between said laterally diverging portions

(112a) of the spaced arms (112).

14. Apparatus as claimed in Claim 13 when dependent

on any one of Claims 8 to 11, further including an

upturned channel section (540) mounted on the

stem (110), the channel section (540) having sides

(542) and the latch bar (544) being secured to the

channel section sides (542), wherein the upper fork

(461) includes a forwardly and laterally outwardly

tapering wedge (555) on each forward end thereof,

the wedges (555) guiding the fork (461) when said

transport apparatus (450) is being docked to the

bed base (104) so as to position the channel sec-

tion (540) between the fork (461) and the latching

finger (511, 512) between the channel section sides

(542).

15. Apparatus comprising a hospital bed (100) having a

generally Y-shaped base (104) with casters ther-

eon, one end of which has a pair of spaced arms

(112); and a transport apparatus (450) as claimed

in any one of Claims 1 to 11 removably docked

within the spaced arms (112) of the Y-shaped hos-

pital bed base (104).

16. Apparatus comprising a hospital bed (100) having a

base (104) with casters thereon, said bed (100)

having first and second ends, a care cart (200)

removably dockable to and substantially within a

footprint (126) of the bed (100) at the first end and

a transport apparatus (450) as claimed in any one

of Claims 1 to 11 removably docked to the bed

(100) at the second end.

17. Apparatus as claimed in Claim 16 wherein the care

cart (200) comprises a support frame including a

base with casters thereon, a power supply mounted

on the frame, an oxygen supply mounted on the

frame, an air supply mounted on the frame, and, a

ventilator (563) mounted on the frame, the ventila-

tor (563) providing life support to a patient (4) situ-

ated atop the bed (100).

18. Apparatus as claimed in Claim 17, further including

a drug box and/or a defibrillator and/or a suction

unit and/or a battery charger and/or an IV rack

(560) and/or a transport monitor mounted on the

frame.

19. Apparatus as claimed in any one of Claims 15 to 18

wherein the transport apparatus (450) when remov-

ably docked to the bed is substantially within a foot-

print (126) of the bed (100).

Patentansprüche

1. Transportvorrichtung (450) für den motorisierten

Transport eines Krankenhausbettes (100), wobei

die Transportvorrichtung (450) an das Bett (100)

ankoppelbar ist und die Transportvorrichtung (450)

eine Basis (451) mit Schwenkrollen (452) daran

umfaßt, und Handhabungsmittel (454, 455), die an

der Basis (451) der Transportvorrichtung ange-

bracht sind und davon aufragen, um die Transport-

vorrichtung (450) zu steuern,

dadurch gekennzeichnet,

daß die Vorrichtung weiterhin ein Antriebsrad (453)

aufweist, das drehbar an der Basis (451) der Trans-

portvorrichtung angebracht ist, Mittel (477), die an

der Basis (451) der Transportvorrichtung ange-

bracht sind, um das Antriebsrad (453) anzutreiben,

Mittel (457), die an der Transportvorrichtung (450)

angebracht sind, um das Antriebsrad (453) zu steu-

ern, und ein elastisches Mittel (459), das betriebs-

mäßig zwischen der Transportvorrichtung (450)

und dem Bett (100) angebracht sind, um eine

abwärts gerichtete Kraft auf das Antriebsrad (453)

auszuüben, um eine Tendenz des Antriebsrades

(453) zu verringern, auf der Bodenfläche zu rut-

schen.

2. Transportvorrichtung nach Anspruch 1, dadurch

gekennzeichnet, daß die Transportvorrichtung

(450) an einem Ende des Bettes (100) ankoppelbar
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ist und im wesentlichen sich unter einer Aufstands-

fläche (126) des Bettes (100) befindet.

3. Transportvorrichtung nach Anspruch 1 oder 2,

dadurch gekennzeichnet, daß das elastische Mittel

(495) eine Gasfeder (503) ist.

4. Transportvorrichtung nach Anspruch 3, dadurch

gekennzeichnet, daß die Schwenkrollen (452) sich

an einem rückwärtigen Ende der Basis (451) befin-

den, das Antriebsrad (453) drehbar auf einer unte-

ren Gabel (462) angebracht ist, die mit der Basis

(451) verbunden ist, wobei die untere Gabel (462)

das Antriebsrad (453) vor und unter der Basis (451)

positioniert, wobei die Gasfeder (503) mit der unte-

ren Gabel (462) verbunden ist und nach oben ragt,

wobei die Gasfeder (503) mit einem unteren Ende

(505) schwenkbar mit der Gabel (462) und einer

Rolle (499, 500) verbunden ist, die drehbar an

einem unteren Ende der Gasfeder (503) ange-

bracht ist, wobei das obere Ende der Gasfeder

(503) schwenkbar mit einem ersten Ende (496b)

eines Gliedes (496) verbunden ist, wobei das Glied

(496) mit einem zweiten Ende (496a) schwenkbar

mit der Gabel (462) verbunden ist, wodurch die

Transportvorrichtung (450) an einem Bett (100)

ankoppelbar ist, welches eine generell Y-förmige

Basis (104) aufweist, die einen Untergestellab-

schnitt (110) umfaßt und ein Paar von beabstande-

ten Armen (112), die von dem Untergestellabschnitt

(110) sich erstrecken, wobei die Transportvorrich-

tung entfernbar daran befestigt ist, wobei die untere

Gabel (462) und das Antriebsrad (453) unter dem

Untergestell (110) positioniert sind, wobei die Rolle

(499, 500) nach unten gegen den Widerstand der

Gasfeder (503) gedrückt ist, wenn die Transportvor-

richtung (450) an der Bettenbasis (104) angekop-

pelt ist, und, wenn die Rolle (499, 500) unter den

Untergestellabschnitt (110) der Bettenbasis (104)

rollt, die Gasfeder (503) die abwärts gerichtete

Kraft auf das Antriebsrad (453) ausübt.

5. Transportvorrichtung (450) nach einem der vorher-

gehenden Ansprüche, dadurch gekennzeichnet,

daß sie weiterhin Klinkenmittel (510) zum Einklin-

ken der Transportvorrichtung (450) an das Kran-

kenhausbett (100) aufweist.

6. Transportvorrichtung (450) nach einem der vorher-

gehenden Ansprüche, dadurch gekennzeichnet,

daß das Mittel (477) zum Antrieb des Antriebsrades

(453) ein Elektromotor (477) ist.

7. Transportvorrichtung (450) nach Anspruch 6,

dadurch gekennzeichnet, daß das Mittel (457, 575)

zum Steuern des Antriebsrades (453) ein pulsmo-

duliertes Steuergerät (575) ist, welches elektrisch

mit dem Motor (477) verbunden ist, und ein Poten-

tiometer (457), welches elektrisch mit dem pulsmo-

dulierten Steuergerät (575) verbunden ist.

8. Transportvorrichtung (450) zum Unterstützen einer

Hilfsperson beim Rollen eines Bettes (100) von

einem Platz zum anderen, wobei die Transportvor-

richtung (450) eine Basis (451) mit Schwenkrollen

(452) an einem rückwärtigen Ende aufweist und

Handgriffe (454, 455), die sich nach oben von der

Basis (451) zum Steuern der Transportvorrichtung

(450) und eines Bettes (100) erstrecken, dadurch

gekennzeichnet, daß die Transportvorrichtung

(450) weiter ein Antriebsrad (453) umfaßt, welches

drehbar auf einer unteren Gabel (462) angebracht

ist, die mit der Basis (451) verbunden ist, wobei die

untere Gabel (462) das Antriebsrad (453) vor und

unter die Basis (451) positioniert, einen Klinkenfin-

ger (511, 512), der schwenkbar auf einer oberen

Gabel (461) angebracht ist, die mit der Basis (451)

verbunden ist, wobei die obere Gabel (461) den

Klinkenfinger (511, 512) vor und über der Basis

positioniert, einen Motor, der auf der Basis (451)

zum Antrieb des Antriebsrades (453) angebracht

ist, wodurch die Transportvorrichtung (450) an ein

Bett (100) mit einer allgemein Y-förmigen Basis

(104) ankoppelbar ist, welche einen Untergestell-

abschnitt (110) und ein Paar von beabstandeten

Armen (112) aufweist, die sich von dem Unterge-

stellabschnitt (110) erstrecken, wobei die Trans-

portvorrichtung entfernbar daran befestigt ist,

wobei die obere Gabel (461) oberhalb des Unterge-

stells (110) positioniert ist, die untere Gabel (462)

unterhalb des Untergestells (110) positioniert ist,

wobei der schwenkbare Klinkenfinger (511, 512) an

einer Klinkenstange (544) eingeklinkt ist, die auf

dem Untergestell (110) angebracht ist, wobei das

Antriebsrad (453) unter dem Untergestell (110)

angebracht ist.

9. Transportvorrichtung (450) nach Anspruch 8,

dadurch gekennzeichnet, daß sie weiter einen nach

vorn und seitlich einwärts abgeschrägten Keil (555)

umfaßt, der an der Basis (451) der Transportvor-

richtung an jeder vorderen Ecke davon angebracht

ist, wobei die Keile (555) die Transportvorrichtung

(450) führen, wenn die Transportvorrichtung (450)

an der Bettenbasis (104) angekoppelt ist, um die

Basis (451) der Transportvorrichtung zwischen die

beabstandeten Arme (112) zu positionieren.

10. Transportvorrichtung (450) nach einem der Ansprü-

che 8 oder 9, dadurch gekennzeichnet, daß der

Klinkenfinger (511, 512) schwenkbar auf der obe-

ren Gabel (461) angebracht ist, und um eine

Schwenkachse schwenkbar ist, wobei sich der Klin-

kenfinger (511, 512) vor der Schwenkachse

erstreckt, und wobei die Transportvorrichtung (450)

weiter ein fußbetätigbares Pedal (533) aufweist,
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das betriebsmäßig mit dem Klinkenfinger (511,

512) verbunden ist und sich hinter der Schwenk-

achse erstreckt, wobei das fußbetätigbare Pedal

(533) den Klinkenfinger (511, 512) außer Eingriff

mit der Klinkenstange (544) bringt, wenn es von

einer Pflegeperson niedergedrückt wird.

11. Transportvorrichtung (450) nach einen der Ansprü-

che 8 bis 10, dadurch gekennzeichnet, daß sie wei-

ter eine nach oben ragende Gasfeder (503)

aufweist, die mit der unteren Gabel (462) verbun-

den ist, wobei die Gasfeder (503) mit einem unte-

ren Ende (505) schwenkbar mit der Gabel (462)

verbunden ist und einer Rolle (499, 500), die dreh-

bar an einem oberen Ende der Gasfeder (503)

angebracht ist, wobei das obere Ende der Gasfeder

(503) schwenkbar mit einen ersten Ende (496B)

eines Gliedes (496) verbunden ist, wobei das Glied

(496) mit einem zweiten Ende (496A) schwenkbar

mit der Gabel (462) verbunden ist, wodurch die

Rolle (499, 500) nach unten gegen den Widerstand

der Gasfeder (503) gedrückt ist, wenn die Trans-

portvorrichtung (450) an der Bettenbasis (104)

angekoppelt ist, und, wenn die Rolle (499, 500)

unter den Untergestellabschnitt (110) der Bettenba-

sis (104) rollt, die Gasfeder (503) eine nach unten

gerichtete Kraft auf das Antriebsrad (453) ausübt

und eine Neigung des Antriebsrades verringert, auf

einer Bodenfläche zu rutschen.

12. Vorrichtung umfassend ein Krankenhausbett (100)

mit einer Basis (104) mit Schwenkrollen, wobei die

Basis (104) allgemein Y-förmig ist und einen Unter-

gestellabschnitt (110) und ein Paar von beabstan-

deten Armen (112) aufweist, die von dem

Untergestellabschnitt (110) sich erstrecken, wobei

jeder beabstandete Arm (112) einen seitlich sich

verzweigenden Abschnitt (112a) und einen Längs-

abschnitt (112) aufweist, der sich allgemein parallel

zu einer Längsachse des Untergestellabschnitts

(110) erstreckt, wobei die seitlich abzweigenden

Abschnitte (112a) mit ihren ersten Enden mit dem

Untergestellabschnitt (110) verbunden sind und

seitlich über ihren Untergestellabschnitt (110)

beabstandet sind, und eine Transportvorrichtung

(450) nach einem der Ansprüche 1 bis 11.

13. Vorrichtung nach Anspruch 12, dadurch gekenn-

zeichnet, daß sie weiter eine Klinkenstange (544)

aufweist, die auf dem Untergestellabschnitt (110)

zwischen den seitlich sich verzweigenden

Abschnitten (112a) der beabstandeten Arme (112)

angebracht ist.

14. Vorrichtung nach Anspruch 13 im Fall der Abhän-

gigkeit von einem der Ansprüche 8 bis 11, dadurch

gekennzeichnet, daß sie weiter einen nach oben

gebogenen Kanalabschnitt (540) auf dem Unterge-

stell (110) aufweist, wobei der Kanalabschnitt (540)

Seiten (542) aufweist und die Klinkenstange (544)

fest an den Kanalabschnittseiten (542) angebracht

ist, wobei die obere Gabel (461) einen nach vorn

und seitlich außen abgeschrägten Keil (555) an

jedem ihrer Vorwärtsenden aufweist, wobei die

Keile (555) die Gabel (461) führen, wenn die Trans-

portvorrichtung (450) an dem Bett (104) angekop-

pelt ist, so daß der Kanalabschnitt (540) zwischen

der Gabel (461) und der Klinkenfinger (511, 512)

zwischen den Kanalabschnittseiten (542) positio-

niert ist.

15. Vorrichtung mit einem Krankenhausbett (100), wel-

ches eine allgemein Y-förmige Basis (104) mit

Schwenkrollen daran aufweist, wobei deren eines

Ende ein Paar von beabstandeten Armen (112)

aufweist, und eine Transportvorrichtung (450) nach

einem der Ansprüche 1 bis 11, welche entfernbar

innerhalb der beabstandeten Arme (112) der Y-för-

migen Krankenhausbettenbasis (104) ankoppelbar

ist.

16. Vorrichtung mit einem Krankenhausbett (100), wel-

ches eine Basis (104) mit Schwenkrollen daran auf-

weist, wobei das Bett (100) erste und zweite Enden

aufweist, wobei ein Pflegewagen (200) entfernbar

und im wesentlichen innerhalb einer Aufstandsflä-

che (126) des Bettes (100) an einem ersten Ende

ankoppelbar ist, und eine Transportvorrichtung

(450) nach einem der Ansprüche 1 bis 11, die ent-

fernbar an dem Bett (100) an dem zweiten Ende

ankoppelbar ist.

17. Vorrichtung nach Anspruch 16, dadurch gekenn-

zeichnet, daß der Pflegewagen (200) einen Stütz-

rahmen aufweist, der eine Basis mit Schwenkrollen

daran aufweist, eine auf dem Rahmen angeodnete

Stromversorgung, eine Sauerstoffversorgung, die

auf dem Rahmen angebracht ist, eine Luftversor-

gung, die auf dem Rahmen angebracht ist, und

einen Ventilator (563), der auf dem Rahmen ange-

bracht ist, wobei der Ventilator (563) Atemunterstüt-

zung für einen Patienten (4) liefert, der auf dem Bett

(100) liegt.

18. Vorrichtung nach Anspruch 17, dadurch gekenn-

zeichnet, daß sie weiter einen Medikamentenbe-

hälter und/oder einen Defibrillator und/oder eine

Saugeinheit und/oder ein Batterieladegerät

und/oder ein Gestell (560) für intravenöse Applika-

tionen und/oder einen Transportmonitor aufweist,

die auf dem Rahmen angebracht sind.

19. Vorrichtung nach einem der Ansprüche 15 bis 18,

dadurch gekennzeichnet, daß die Transportvorrich-

tung (450) sich im wesentlichen innerhalb der Auf-

standsfläche (126) des Bettes (100) befindet, wenn
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sie entfernbar an dem Bett (100) angekoppelt ist.

Revendications

1. Appareil de transport (450) pour le transport moto-

risé d'un lit d'hôpital (100), l'appareil de transport

(450) étant adapté pour être amarré au lit (100) et

l'appareil de transport (450) comprenant une base

(451) équipée de roulettes (452), et des moyens

formant poignées (454, 455) connectés à et s'éten-

dant de façon ascendante depuis la base de l'appa-

reil de transport (451) pour diriger l'appareil de

transport (450), caractérisé en ce que l'appareil

comprend également une roue motrice (453) mon-

tée de façon rotative sur la base de l'appareil de

transport (451), un moyen (477) monté sur la base

de l'appareil de transport (451) pour entraîner la

roue motrice (453), un moyen (457) monté sur

l'appareil de transport (450) pour contrôler la roue

motrice (453), et, un moyen résilient (495) utilisable

entre l'appareil de transport (450) et le lit (100) pour

exercer une force descendante sur la roue motrice

(453) afin de réduire une tendance de la roue

motrice (453) à glisser sur la surface d'un sol.

2. Appareil de transport selon la revendication 1, dans

lequel l'appareil de transport (450) est adapté pour

être amarré au lit (100) à une extrémité de celui-ci

et sensiblement à l'intérieur de la surface d'encom-

brement (126) du lit (100).

3. Appareil de transport selon la revendication 1 ou la

revendication 2, dans lequel le moyen résilient

(495) est un ressort pneumatique (503).

4. Appareil de transport selon la revendication 3, dans

lequel les roulettes (452) sont sur une extrémité

arrière de la base (451), la roue motrice (453) est

montée de façon rotative sur une fourche inférieure

(462) connectée à la base (451), la fourche infé-

rieure (462) plaçant la roue motrice (453) à l'avant

et au-dessous de la base (451), le ressort pneuma-

tique (503) étant saillant vers le haut et connecté à

la fourche inférieur (462), le ressort pneumatique

(503) comprenant une extrémité inférieure (505)

connectée de façon pivotable à la fourche (462) et

un rouleau (499, 500) monté de façon rotative sur

une extrémité supérieure du ressort pneumatique

(503), l'extrémité supérieure du ressort pneumati-

que (503) étant connectée de façon pivotable à une

première extrémité (496b) d'une liaison (496), la

liaison (496) comprenant une deuxième extrémité

(496a) connectée de façon pivotable à la fourche

(462), selon quoi l'appareil de transport (450) est

adapté pour être amarré à un lit (100) comprenant

une base généralement en forme de Y (104) et

comprenant une partie formant tige (110) et une

paire de bras espacés (112) s'étendant depuis la

partie formant tige (110), et pouvant être fixés de

façon amovible sur celle-ci, la fourche inférieure

(462) et la roue motrice (453) étant positionnée au-

dessous de la tige (110), le rouleau (499, 500) étant

forcé vers le bas contre la résistance du ressort

pneumatique (503) lorsque l'appareil de transport

(450) est amarré à la base du lit (104) et lorsque le

rouleau (499, 500) roule sous la partie formant tige

(110) de la base du lit (104), le ressort pneumatique

(503) développant la force descendante sur la roue

motrice (453).

5. Appareil de transport (450) selon l'une quelconque

des revendications précédentes, comprenant éga-

lement un moyen d'enclenchement (510) pour

accrocher l'appareil de transport (450) au lit d'hôpi-

tal (100).

6. Appareil de transport (450) selon l'une quelconque

des revendications précédentes, dans lequel le

moyen (477) d'entraînement de la roue motrice

(453) est un moteur électrique (477).

7. Appareil de transport (450) selon la revendication

6, dans lequel le moyen (457, 575) pour contrôler la

roue motrice (453) est un contrôleur à modulation

par impulsions (575) électriquement connecté au

moteur (477), et un potentiomètre (457) électrique-

ment connecté au contrôleur à modulation par

impulsions (575).

8. Appareil de transport (450) pour aider un soignant

à faire rouler un lit (100) d'un endroit à un autre,

l'appareil de transport (450) comprenant une base

(451) équipée de roulettes (452) sur une extrémité

arrière et des poignées (454, 455) s'étendant vers

le haut depuis la base (451) pour diriger l'appareil

de transport (450) et un lit (100), caractérisé en ce

que l'appareil de transport (450) comprend égale-

ment une roue motrice (453) montée de façon rota-

tive sur une fourche inférieure (462) connectée à la

base (451), la fourche inférieure (462) positionnant

la roue motrice (453) à l'avant et au-dessous de la

base (451), un doigt d'enclenchement (511, 512)

monté de façon pivotable sur une fourche supé-

rieure (461) connectée à la base (451), la fourche

supérieure (461) positionnant le doigt d'enclenche-

ment (511, 512) à l'avant et au-dessus de la base,

un moteur monté sur la base (451) pour entraîner la

roue motrice (453), selon quoi l'appareil de trans-

port (450) est adapté pour être amarré à un lit (100)

possédant une base de forme générale en Y (104)

comprenant une partie formant tige (110) et une

paire de bras espacés (112) s'étendant depuis la

partie formant tige (110), et pouvant être fixés de

façon amovible à celle-ci, la fourche supérieure

(461) étant positionnée au-dessus de la tige (110),

la fourche inférieure (462) étant positionnée au-
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dessous de la tige (110), le doigt d'enclenchement

(511, 512) étant enclenché sur une barre de ver-

rouillage (544) montée en haut de la tige (110) et la

roue motrice (453) étant positionnée au-dessous

de la tige (110).

9. Appareil de transport (450) selon la revendication

8, comprenant également un coin rétréci vers

l'avant et latéralement vers l'intérieur (555) fixé à la

base de l'appareil de transport (451) à chaque

angle avant de celle-ci, les coins (555) guidant

l'appareil de transport (450) lorsque l'appareil de

transport (450) est amarré à la base du lit (104) de

façon à positionner la base de l'appareil de trans-

port (451) entre les bras espacés (112).

10. Appareil de transport (450) selon la revendication 8

ou la revendication 9, dans lequel le doigt d'enclen-

chement (511, 512) est monté de façon pivotable

sur la fourche supérieure (461) pour pivoter autour

d'un axe de pivotage, le doigt d'enclenchement

(511, 512) s'étendant à l'avant de l'axe de pivotage,

et dans lequel l'appareil de transport (450) com-

prend également une pédale actionnée au pied

(533) connectée de façon fonctionnelle au doigt

d'enclenchement (511, 512) et s'étendant à l'arrière

de l'axe de pivotage, la pédale actionnée au pied

(533) étant utilisable pour faire pivoter le doigt

d'enclenchement (511, 512) hors de la prise avec la

barre de verrouillage (544) sous l'effet d'une pres-

sion exercée par le soignant sur celle-ci.

11. Appareil de transport (450) selon l'une quelconque

des revendications 8 à 10, comprenant également

un ressort pneumatique (503) saillant vers le haut

connecté à la fourche inférieure (462), le ressort

pneumatique (503) comprenant une extrémité infé-

rieure (505) connectée de façon pivotable à la four-

che (462) et un rouleau (499, 500) monté de façon

rotative sur une extrémité supérieure du ressort

pneumatique (503), l'extrémité supérieure du res-

sort pneumatique (503) étant connectée de façon

pivotable à une première extrémité (496B) d'une

liaison (496), la liaison (496) comprenant une

deuxième extrémité (496A) connectée de façon

pivotable à la fourche (462), selon quoi le rouleau

(499, 500) est forcé vers le bas contre la résistance

du ressort pneumatique (503) lorsque l'appareil de

transport (450) est amarré à la base du lit (104) et

lorsque le rouleau (499, 500) roule sous la partie

formant tige (110) de la base du lit (104), le ressort

pneumatique développant une force descendante

sur la roue motrice (453) réduisant la tendance de

la roue motrice à glisser sur la surface d'un sol.

12. Appareil comprenant un lit d'hôpital (100) compre-

nant une base (104) équipée de roulettes, la base

(104) étant généralement en forme de Y et compre-

nant une partie formant tige (110) et une paire de

bras espacés (112) s'étendant depuis la partie for-

mant tige (110), chaque bras espacé (112) compre-

nant une partie s'écartant latéralement (112a) et

une partie longitudinale (112) généralement paral-

lèle à un axe longitudinal de la partie formant tige

(110), les parties s'écartant latéralement (112a)

comprenant des premières extrémités connectées

à la partie formant tige (110) et latéralement espa-

cées d'un côté à l'autre de sa partie formant tige

(110) et un appareil de transport (450) selon l'une

quelconque des revendications 1 à 11.

13. Appareil selon la revendication 12, comprenant

également une barre de verrouillage (544) montée

en haut de la partie formant tige (110) entre lesdites

parties s'écartant latéralement (112a) des bras

espacés (112).

14. Appareil selon la revendication 13 en relation avec

l'une quelconque des revendications 8 à 11, com-

prenant également une section en U renversée

(540) montée sur la tige (110), comprenant des

côtés (542), la barre de verrouillage (544) étant

fixée sur les côtés de la section en U (542), dans

lequel la fourche supérieure (461) comprend un

coin rétréci vers l'avant et latéralement vers l'inté-

rieur (555) à chaque extrémité avant de celui-ci, les

coins (555) guidant la fourche (461) lorsque ledit

appareil de transport (450) est amarré à la base du

lit (104) de façon à positionner la section en U (540)

entre la fourche (461) et le doigt d'enclenchement

(511, 512) entre les côtés de la section en U (542).

15. Appareil comprenant un lit d'hôpital (100) compre-

nant une base généralement en forme de Y (104)

équipée de roulettes, dont une extrémité comprend

une paire de bras espacés (112) ; et un appareil de

transport (450) selon l'une quelconque des revendi-

cations 1 à 11 amarré de façon amovible à l'inté-

rieur des bras espacés (112) de la base du lit

d'hôpital en forme de Y (104).

16. Appareil comprenant un lit d'hôpital (100) compre-

nant une base (104) équipée de roulettes, ledit lit

(100) comprenant des première et deuxième extré-

mités, un chariot de soins (200) amarrable de façon

amovible à et sensiblement à l'intérieur de la sur-

face d'encombrement (126) du lit (100) à la pre-

mière extrémité et un appareil de transport (450)

selon l'une quelconque des revendications 1 à 11

amarré de façon amovible au lit (100) à la deuxième

extrémité.

17. Appareil selon la revendication 16, dans lequel le

chariot de soins (200) comprend un châssis de

support comprenant une base équipée de roulet-

tes, une alimentation montée sur le châssis, une
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réserve d'oxygène montée sur le châssis, une

réserve d'air montée sur le châssis, et un respira-

teur (563) monté sur le châssis, le respirateur (563)

apportant une assistance vitale au patient (4) situé

en haut du lit (100).

18. Appareil selon la revendication 17, comprenant

également une boîte à médicaments et/ou un défi-

brillateur et/ou une unité d'aspiration et/ou un char-

geur de batterie et/ou un support IV (560) et/ou un

moniteur mobile monté sur le châssis.

19. Appareil selon l'une quelconque des revendications

15 à 18, dans lequel l'appareil de transport (450),

lorsqu'il est amarré de façon amovible au lit, est

sensiblement à l'intérieur de la surface d'encombre-

ment (126) du lit (100).

31 32

5

10

15

20

25

30

35

40

45

50

55



EP 0 680 433 B1

18



EP 0 680 433 B1

19



EP 0 680 433 B1

20



EP 0 680 433 B1

21



EP 0 680 433 B1

22



EP 0 680 433 B1

23



EP 0 680 433 B1

24



EP 0 680 433 B1

25



EP 0 680 433 B1

26



EP 0 680 433 B1

27



EP 0 680 433 B1

28



EP 0 680 433 B1

29



EP 0 680 433 B1

30



EP 0 680 433 B1

31




