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1
HOSPITAL BED

BACKGROUND AND SUMMARY OF THE
INVENTION

This application is a continuation of U.S. patent applica-
tion Ser. No. 10/195,981, filed Jul. 16, 2002, now U.S. Pat.
No. 6,725,474, which is a continuation of U.S, patent
application Ser. No., 10/085,855, filed Feb. 28, 2002, now
U.S. Pat. No. 6,694,548, which is a continuation of U.S.
patent application Ser. No. 09/655,525, filed Sep. 5, 2000,
now U.8. Pat. No. 6,374,436, which is a continuation of U.S.
patent application Ser. No. 09/370,272, filed Aug. 9, 1999,
now U.S. Pat. No. 6,112,345, which is a divisional of U.S.
patent application Ser. No. 09/009,522, filed Jan. 20, 1998,
now U.S. Pat. No. 5,933,888, which is a divisional of U.S.
patent application Ser. No. 08/755,480, filed Nov. 22, 1996,
now U.S. Pat. No. 5,708,997, which is a divisional of U.S.
patent application Ser. No. 08/277,243, filed Jul. 19, 1994,
now U.S. Pat, No. 5,577,279, which is a continuation in part
of U.S. patent application Ser. No. 08/234,403, filed Apr. 28,
1994, now U.S. Pat. No. 5,454,126, which is a continuation
in part of U.S. patent application Ser. No. 08/186,657, filed
Jan. 25, 1994, now U.S. Pat. No. 5,479,666, and a continu-
ation in part of U.S. patent application Ser. No. 08/230,061,
filed Apr. 21, 1994, now U.S. Pat. No. 5,513,406, which is
a continuation in part of U.S. patent application Ser. No.
08/186,657, filed Jan. 25, 1994, now U.S. Pat. No. 5,479,
666, all of which are hereby incorporated by reference
herein as if fully set forth in their entirety. The disclosures
of US. Pat. Nos. 5,672,849; 5,483,709; 5,337,845; 5,335,
651; 3,370,111; and 5,117,521 are hereby incorporated by
reference herein as if fully set forth in their entirety.

This invention relates generally to patient support appa-
ratus, and more particularly to patient support apparatus
which include a powered transport device to facilitate move-
ment of a patient support.

According to one aspect of the present invention, a patient
support apparatus is provided. The patient support apparatus
includes a patient support and a powered transport device.
The powered transport device includes a wheel and a motor
coupled 1o the wheel to power rotation of the wheel. The
wheel is in contact with the floor to facilitate movement of
the patient support when rotated by the motor.

BRIEF DESCRIPTION OF THE DRAWINGS

A detailed description particularly refers to the accompa-
nying figures in which:

FIG. 1 s a perspective view of the present disclosure with
the ventilator in its high position and separated from the
hospital bed base and connected to AC wall outlets;

FIG. 2 is a view similar to FIG. 1 but illustrating the
ventilator in its low position and docked to the hospital bed
base and powered by the bed power supply;

FIG. 3 is a schematic view taken along line 3 of FIG. 2
and illustrating one mechanism for raising and lowering the
ventilator on the ventilator cart, the mechanism being shown
in a lowered position;

FIG. 4 illustrates another embodiment of the ventilator
cart of the present disclosure;

FIG. 5 is a view taken along line 5 of FIG. 4;

FIG. 6 is a perspective view of the care cart of the present
disclosure;

FIG. 7 is a perspective view of the care cart docking to a
hospital bed;
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FIG. 8 is a perspective view of the care cart docked to a
hospital bed,

FIG. 9 is a perspective view of another embodiment of the
care cart of the present disclosure;

FIG. 10 is a perspective view of the care cart of FIG. 9
with doors opened and access cover removed;

FIG. 11 is a perspective view of yet another embodiment
of the care cart incorporating a motorized pilot jack there-
with;

FIG. 12 is a perspective view of the motorized transport
of the present disclosure docked to the head end of the
hospital bed and with the care cart docked to the foot end of
the hospital bed;

FIG. 13 is an enlarged, partial perspective view of the
motorized transport approaching the y-shaped hospital bed
base for docking thereto;

FIG. 14 is a partial side elevational view, in partial
cross-section, of the motorized transport approaching the
hospital bed base for docking thereto;

FIG. 15 is a parial side elevational view, in partial
cross-section, of the motorized transport in the initial stage
of docking to the hospital bed base;

FIG. 16 is a partial side elevational view, in partial
cross-section, of the latching fingers of the motorized trans-
port latched to the hospital bed mounting block in the final
stage of docking to the bed base;

FIG. 17 is a partial side clevational view, in partial
cross-section, of the motorized transport being released from
the hospital bed base;

FIG. 18 is a top plan view of the front end of the
motorized transport;

FIG. 19 is a partial front elevational view of the motorized
transport; and

FIG. 20 is a view taken along line 20—20 of FIG. 19.

DETAILED DESCRIPTION OF THE DRAWINGS

With reference to the drawings, and first to FIGS. 1 and
2, there is illustrated a critical care environment designated
generally by the numeral 2 for providing 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 LV. pumps, various monitors, and one or more
terminals for entering patient care data, are also typically
present in this environment but are not shown in the draw-
ings for clarity purposes.

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 supporting a ventilator 26. The
ventilator 26 includes a control 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.

Referring to FIG. 1, the ventilator 26 is illustrated in its
upwardmost position where it is approximately 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.

With reference to FIG. 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 transporting both the bed assembly
10 and ventilator assembly 12 as a unit. In order to raise and
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lower the ventilator 26, each support 24 is provided with an
adjusting mechanism 40 which allows for selectively raising
and lowering the ventilator 26 on the supports 24. While
most any suitable mechanism 40 could be utilized, one such
adjusting mechanism 40 is illustrated in FIG. 3. Each
mechanism 40 includes a generally box shaped sleeve 42
mounted for vertical sliding movement on its respective
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 elongated air tight plenum
60 fixedly secured by bolts 61 to the base 20 of cart 18. A
coil spring 62 resides in the bottom of the plenum 60 and
provides assistance in lifting 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 fixedly secured to the lower end of a hollow
cylinder or piston rod 66. The upper end of cylinder 66 is
connected to the sleeve 42 via a bracket 68. Contained
within the cylinder 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 scats 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. 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
plenum 60 without loss of air therefrom.

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 normal 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.

‘When handle 78 is raised upwardly thereby depressing the
upper end of rod 70 downwardly by virtue 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 volume
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 downward force on the
ventilator 26 when moving same downwardly.

Many other devices and mechanisms could similarly be
employed to raise and lower the ventilator 26 on supports
24, and the invention is not limited to the specific embodi-
ment illustrated, as same is only for illustrative purposes.
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Furthermore, such a device or mechanism could as easily be
foot operated rather than hand operated.

Referring back now to FIGS. 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 schemati-
cally. 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 outspread 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 FIG. 1.

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 suilable location to mate with bed latch 116
when the ventilator assembly 12 is at the lowered position of
FIG. 2. While the cooperating latch 118 is illustrated as
being mounted to a cross piece (pot 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.

The bed 100 mounted o 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.

To provide for uninterrupted operation of the ventilator
26, a suitable DC power supply 122 is provided. While the
power supply 122 could be contained within the ventilaior
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, connect-
ing cables 124 to the ventilator 26 would immediately
internally to the ventilator 26 disconnect the AC power
provided by the AC outlets 34 and immediately switch the
ventilator over to DC power supplied by the power supply
122. Cables 32 could then be unplugged from their respec-
tive AC ventilator outlets 34 thereby providing for continu-
ous operation of and ¢limination of any downtime associated
with the ventilator 26 during transportation of the bed
assembly 10 and ventilator assembly 12 to another location.

Referring to FIG. 2, it will be noted that the periphery of
the bed 100 when projected downwardly onto the floor
therebelow defines a footprint 126. As can be seen in the
nested configuration, the mobile ventilator assembly 12 falls
well within this footprint 126. Therefore, a bospital 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 elevators. The care provider can simply maneuver
the critical care bed assembly 10 as before, and without the
necessity of individually rolling the mobile ventilator assem-
bly 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.
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Other variations of a combination hospital bed and ven-
tilator are contemplated by the invention. For example, the
ventilator could be separated from its wheeled cart and
docked to the hospital bed base, to the supporting structure
which mounts bed to base, or even the hospital bed itself
underneath a head section thereof. All such variations would
provide a hospital bed-ventilator combination, which com-
bination is rollable as a single unit, with the ventilator being
positioned within the footprint of the bed.

With reference to FIG. 4 there is illustrated a preferred
embodiment of the ventilator cart of the present disclosure,
The ventilator 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 ontermost base frame 151. The outermost
frame 151 has fixedly secured thereto a pair of standards or
uprights 1614 and 1615, the lower ends of which are fixedly
secured to frame sides 154 and 155, respectively. Fixedly
secured to each standard 161q and 1615 is a vertical slide
162, such as the type marketed under the trademark Accu-
ride.RTM.

Referring to FIG. 5, it can be seen that cach vertical slide
162 inchides 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 161z and 161b.
Vertical slide 162 further includes a rail 166 which is
mounted for vertical translational 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 1635,
Balls 167 in retainer 179 ride between the outer sides of the
legs 1634 of plate 163 and inwardly tumed portions 166a of
rail 166. It will be appreciated that legs 1632, balls 167 and
inwardly turned portions 166z effectively function as a
linear ball bearing assembly. Rail 166 is itself secured to
mounting bar 168 which is, in furn, secured to a ventilator
(phantom lines) via appropriate hardware 169.

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 mounting 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 clevis 172 is pinned via a pin 174 to an ear 175 one
of which is located at each forward comer 176, 177 of the
outermost frame 151. Legs 180 are provided for securing
casters 181 to the cutermost frame 151.

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 ventilator 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.

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 ontermost 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
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a linear section 187 which terminates in a hooked portion
188. Hooked portion 188 is positioned directly underneath
the actuating rod 190 of the gas spring 171. The levers 185
are supported within tabs secured to the side 152, such as
that shown at 192. Downward movement of the dog leg
section 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.

It will be appreciated that the ventilator cart described
herein can be used in any number of applications 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 appli-
cation to any number of different types of medical equip-
ment.

With reference to FIGS. 6-11, and with like numbers
representing like components, there is illustrated a care cart
200 for use in conjunction with the critical care bed 10 and
mobile ventilator 12. The care cart 200 has a pentagonal base
201 with three casters 202 secured thereto for rolling the
care cart 200 from place to place. A blow molded hovsing
203 is mounted atop the basc 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 plurality of
longitudinal support rods 212 spanning between the front
and rear supports 210 and 211, respectively. The rear ends
214 of the outwardmost longitudinal support 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 semicircular notches 211a which receive the
neck portions 215 of oxygen andfor air bottles 216. A
semi-circular transverse support structure 217 is secured to
the underneath side of the platform 209 for supporting a
custom air tank 218 therein.

A shelf 219 projects forwardly from the upper ends of the
pair of posts 207, 207, The shelf 219 includes a rectangular
cutont 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 additional rigidity for the shelf 219.

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 disclosure with DC electricity,
air and oxygen from the care cart 200, supply lines 226, 227
and 228, respectively are provided for connecting to an
electricity/air/foxygen controller box 240, which itself is
connected to the ventilator 12 (FIG. 8), the operation of
which will be subsequently described.

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
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200 with the bed 10 the forwardmost supporting post 208
enters into a concavedly cylindrical recess 213 in the cross-
piece 113a. The lever 229 is then toggled upwardly as by a
care provider’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 rearwardly
of the support post 208 thereby securing the support post 208
within the concavedly cylindrical recess 213 in the cross-
piece 1134,

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 monitor 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.

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 particu-
larly, 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 foot-
board 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 10z of the bed 10.
Further, it will be seen that stem 113 along with crosspiece
1132 on bed base 104 arc 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 1o com-
pletely come within footprint 126 of bed 10 (FIG. 8).

Referring to FIGS. 9 and 10, there is illustrated another
embodiment of the care cart designated by the numeral 300.
The cart comprises generally a base 301 including casters
302, four housing commer 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
forward panel (not shown). Side doors 305, rear panel 306
and the front panel are preferably of sheet metal fabrication.
Side doors 305, rear panel 306, front panel, base 303 and
supporting frame 304 define generally a housing 307 which
includes an interior wall or divider 308 (FIG. 10) also of
sheet metal construction. Divider 308 defines one compart-
ment 309 which houses a liquid oxygen system 310 and
another compartment 311 which houses batteries 312 and a
battery recharger 313.

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 provide 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 corner posts 303 of the housing and terminate in a
forwardly projecting shelf 316, as in the prior embodiment.

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 head-
wall upit or power column. The corners of the shelf 316
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include L.V. pole sockets 322 therein such that 1.V. poles 333
may be slipped therein, which support I.V. pumps 334 and
LV. 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.

In use, the care cart 200 or 300 of the present disclosure
(the embodiment of either FIGS. 6~8 or FIGS. 9 and 10), is
docked to the foot end 10z of a critical care hospital bed 10
and secured thereto with the foot actuated lever 229, The DC
electricity, air and oxygen lines 226, 227 and 228 from the
care cart are then connected to the electricity/air/oxygen
controller box 240 which is itself connected to the ventilator
12 which is docked to the head end of the bed 10. This
electricity/air/oxygen controller box 240 controls the flow of
air, oxygen, DC power and AC power to the ventilator 12
from the head wall at the head of the bed 10 and the care cart
200 or 300 at the foot of the bed 10 during various stages of
transport of the bed 10, ventilator 12 and cart 200 or 300.
The controller box 240 is located on the bed base frame 110
adjacent the ventilator 12, and has three operaling conditions
Of SCenarios.

In the first condition, with the controller box being
connected to oxygen and air at the wall, both oxygen and air
are supplied to the controller box from the wall at 50 psi.
With no care cart docked to the foot end of the bed, there is
obviously 0 psi of oxygen and air supplied to the controller
box from the foot of the bed. The controller box routes 50
psi oxygen and air to the ventilator.

In the second condition, again with the controller box
connected to oxygen and air at the wall, wall oxygen and air
are again supplied to the controller box at 50 psi. The care
cart is now docked to the foot of the bed, supplying the
controller box with 40 psi oxygen and air. With the bed in
a stationary, semi-permanent position at the wall in the
hospital room, the controller box closes the 40 psi oxygen
and air supply from the cart at the foot of the bed and again
routes 50 psi oxygen and air from the wall to the ventilator.

In the third condition, with the bed severed from its 50 psi
wall oxygen and air during transport, the supply from the
head end of the bed is 0 psi. With the care cart docked to the
foot end of the bed during transport, and supplying 40 psi
oxygen and air to the controller box, the box routes the 40
psi oxygen and air supply from the cart at the foot end of the
bed to the ventilator, thereby supplying the ventilator with
oxygen and air during transport.

The controller box further includes provision for routing
AC and DC from the wall and care cart to the ventilator.
When the bed is connected o AC at the wall, the box routes
the AC to the ventilator which converts the AC to DC
internally. When the bed is disconnected from AC at the
wall, the box routes DC from the care cart to the ventilator.

After severing the bed from its AC electricity, oxygen and
air supply at the wall, then, the bed, ventilator and care cart
may thereafier be rolled about from place to place as a single
unit by a care provider, normally by grasping the handhold
built into the rear edge of the shelf of the care cart, the care
cart providing total mobile support for the ventilator and
bed, and hence patient 4.

With reference to FIG. 11, and with like numbers repre-
senting like components, there is illustrated yet another
embodiment of the care cart of the present disclosure
designated generally by the numeral 400. In this embodi-
ment, 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 integrally with the
care cart for motorized transport of the bed, ventilator and
care cart. The pilot jack 401 includes a handle 402 which can
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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 4022 on handle 402
activates motor 404 driving wheel 403 in a forward direc-
tion. The motorized care cart 400 aids in overcoming the
substantial increase in inertia generated by docking venti-
lator 12 and cart 400 to the bed 100. A suitable braking
mechanism (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
Ibs. of load and reach velocities up to 6 ft/sec. Preferably the
pilot jack equipped care cart will have infinite variability in
velocity control, inchiding 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.

Other variations of the care cart are coniemplated by the
present invention. For example, other items can be incor-
porated into the cart in addition to those illustrated in the
Figures, and in particular in FIG. 9. For ¢xample, a two-way
communications systern could be incorporated within the
care cart for communications between the care provider
transporting the patient atop the bed 10 and, for example, a
care provider at the patient destination. Further, a lighting
systemn could be incorporated into the care cart of the present
disclosure 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 ontage. Furthermore, the care
cart of the present disclosure could be adapted to support a
miniaturized ventilator, known as a “transport vent”.

The devices of the present disclosure have numerous
advantages. A reduction in labor involved in preparing and
transporting a critical care patient is effected. The total
oumber 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,

With reference 1o FIG. 12, and with like numbers repre-
senting like components, there is illustrated a motorized
transport device 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 aluminum 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 I'V solution from IV bags 562.
As used herein, “bed” and “hospital bed” are deemed to
generically embrace all rollable patient supports, such as
stretchers, birthing beds, critical care beds, etc.

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
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center-of-mass of the bed 100 and care cart 200 combina-
tion. By so locating drive wheel 453, the bed 100 and care
cart 200 may readily be pivoted about the center-of-mass of
the combination when maneuvering the combination, thus
facilitating 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. Mounied
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 compo-
nents mounted thereon,

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 45lc. Fixedly secured to the
forward transverse beam 451¢ of base 451 is a drive wheel
support structure designated generally by the numeral 460.
Drive wheel support structure 460 includes an upper fork
comprising a pair of supports 461, 461 and lower fork
comprising a pair of supports 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 451¢
of base 451. The forward ends 4615, 461b of support pair
461, 461 each include a nylon wedge 463 secured thereto,
the necessity for which will be subsequently described.

Spaced undemeath the supports 451a, 4515 and 451c is a
rectangular frame 470 having sides 470a and 4705 which are
fixedly secured at their forwardmost ends to forward trans-
verse frame member 470c. The aft ends of the frame
members 470z, 470b are fixedly secured to a rear transverse
plate 471 (FIG. 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, 4515 into the lower ends of the
handles 454, 454 above the casters 452, 452. Fixedly
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 magnet motor, helical gear box
type.

Drive wheel support structure 460 further includes a pair
of vertical supports 480, 480 each of which has upper and
lower ends 480a, 4805 fixedly secured to a respective one of
the upper and lower horizontal support pairs 461, 461 and
462, 462.

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, 462z 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
15 fixedly secured to a cast iron drive wheel hub 483 with
screws 484 and is driven by a Poly Chain RTM. belt 490,
which passes over drive pulley 491 which is fixedly con-
nected 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 allen head adjust-
ment 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 rear-
most screws 492 and corresponding locknuts 494 are
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accessed through a slot 506 in each of the supports 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.

On either side of drive wheel 453 there is a thrust washer
520, a needle type thrust bearing 521, anotber 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,

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 rotationally accelerated by the motor/
gear box 477. Each mechanism 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
rotatably 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 4975 of center arm 497« 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.

Each of the mechanisms 495 gencrate 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 subsequently described in more detail.

Referring to FIGS. 13-19, a latching mechanism 510 is
mounted on the drive wheel support structure 460 and is
operable to latch the mule 450 io 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, 5124 respectively, and radiused hook portions 5115
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 rotating sleeve 535,
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The centermost latch finger includes an upstanding tab 536
with a cross pin 537 press fitted therethrough.

Referring to FIGS. 1417, there will be seen a mounting
block 540 for connection of the latching mechanism 510
thereto. The mounting block 540 is attached to the upper side
of the bed base 104 at the base of the Y-shaped portion 110.
The mounting block 540 essentially takes the form of a
modified channel section having 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 mounting 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
cooperates with the upwardly ramped forwardly presenting
surfaces 511z and 5124, 5124 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 5124, 5124
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 portion 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 laich
finger 511 to initially latch the mule 450 to the bed 100,
while further advancement of the mule 450 towards the bed
100 causes the outer latch fingers 512, 512 to then latch over
the bar 544.

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 finger 511 is latched over the bar 544 there
is a slight amount of play between the bar 544 and the
radivsed hook portion 5115 (F1G. 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 projecting 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 centermost latch
finger 511 and hence disconnection of the finger 511 from
the crossbar 544.

To maintain the latching fingers 511 and 512, 512 in an
approximately horizontally attitude, tension springs 550,
550 have upper ends conuected to the crossbar 532 and
lower ends indirectly connected to the upper fork supports
461, 461. A stop pin 551 is press fitted 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.

Referring to FIGS. 18 and 20, ontwardly projecting nylon
wedges 508, 508 inserted onto each end 461b of each
support 461 guide the latching mechanism 510 onto the
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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 outspread 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 transversely oriented beam 451c of the mule base 451.

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 afore-
mentioned joy stick control 457 is electrically 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 technology 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 charging 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 monitoring charge
of the batteries 476, 476 during recharging.

Mule 450 of the present disclosure could be utilized to
move other objects in a hospital setting or otherwise 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.

Those skilled in the art will readily recognize numerous
adaptations and modifications which can be made to the
present invention and which will result in an improved
combination nestable mobile ventilator, critical care bed,
nestable care cart and nestable motorized transport, yet all of
which will be within the spirit and scope of the present
invention as defined by the following claims. Accordingly,
the invention is to be limited only by the appended claims
and their equivalents,

What is claimed is:

1. A patient support apparatus comprising

a patient support frame,

a mattress positioned on the patient support frame, the

matiress defining a patient rest surface,

a plurality of casters, and

a powered transport device including at least one wheel

and a motor, the powered transport device being posi-
tioned to lift at least a portion of the patient support
frame and power movement of the patient support
frame along the floor wherein the wheel of the powered
trapsport device is configured to move between first
and second positions relative to the patient support
frame, the portion of the patient support frame being at
a first height above a floor when the wheel is in the first
position, the portion of the patient support frame being
at a second height when the wheel is in the second
position, the second height being greater than the first
height.

2. The patient support apparatus of claim 1, wherein the
plurality of casters includes at least four casters that are in
contact with the floor when the wheel is in the first position.

3. The palient support apparatus of claim 1, wherein
movement of the powered transport device between the first
and second positions is provided by manual power.

4. The patient support apparatus of claim 1, wherein the
wheel is in contact with the floor when the wheel is in the
first and second positions.
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5. The patient support apparatus of claim 1, wherein the
powered transport device is spaced apart from the patient
support frame when the wheel is in the second position.

6. The patient support apparatus of claim 1, wherein the
patient support frame applies at Jeast 400 Newtons force to
the powered transport device.

7. A patient support apparatus comprising

a patient support including a patient support frame, a
mattress positioned on the patient support frame, a first
pair of casters, and a second pair of casters longitudi-
nally spaced apart from the first pair of casters, the
patient support having a longitudinal center of gravity
and a longitudinal midpoint positioned equidistant
between head and foot ends of the patient support, and

a powered transport device configured to power move-
ment of the patient support along the floor, the powered
transport device including a wheel positioned to engage
the floor to move the patient support relative to the floor
and a motor to power movement of the wheel, the
wheel being positioned longitudinally closer to the
longitudinal midpoint of the patient support than to the
first pair of casters, and the wheel being longitudinally
spaced apart from the longitudinal center of gravity of
the patient support wherein the powered iransport appa-
ratus is configured to 1ift a portion of the patient support
frame from a first height relative to the floor to a second
height relative to the floor, the second height being
greater than the first height.

8. A patient support apparatus comprising

a patient support including a patient support frame, a
matiress positioned on the patient support frame, a first
pair of casters, and a second pair of casters longitudi-
nally spaced apart from the first pair of caslers, the
patient support having a longitudinal center of gravity
and a longitudinal midpoint positioned equidistant
between head and foot ends of the patient support

a powered transport device configured to power move-
ment of the patient support along the floor, the powered
transport device including a wheel positioned to engage
the floor to move the patient support relative to the floor
and a motor to power movement of the wheel, the
wheel being positioned longitudinally closer to the
longitudinal midpoint of the patient support than to the
first pair of casters, and the wheel being longitudinally
spaced apart from the longitudinal center of gravity of
the patient support, and

a care cart dockable with the patient support, the care cart
being configured to support patient care equipment, the
wheel of the powered transport device being positioned
approximate at the combined longitudinal center of
gravity of patient support and care cart.

9. The patient support apparatus of claim 7, wherein the
combined longitudinal center of gravity of the powered
transport device and the patient support js positioned
between the wheel of the powered transport device and the
head end of the patient support.

10. The patient support apparatus of claim 7, wherein the
first pair of casiers and the second pair of casters cooperate
to define a caster footprint, and the wheel is positioned
within the caster footprint.

11. A patient support apparatus comprising

a patient support including a patient support frame, a
mattress positioned on the patient support frame, a
plurality of casters, and a longitudinal center of gravity,
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a pair of vertically extending handles positioned adjacent
to an end of the patient support to facilitate movement
of the patient support,

a wheel positioned to e¢ngage the floor at a position
longitudinally between the pair of vertically extending
handles and the longitndinal center of gravity of the
patient support,

a transport frame configured to couple the wheel to the
patient support, the transport frame being coupled to
the patient support frame at a location longitudinally
spaced-apart from the plurality of casters, and

a motor coupled to the wheel to power rotation of the
wheel.

12, The patient support of claim 11, wherein the vertically
extending handles include inwardly extending handle por-
tions.

13. The patient support of claim 11, wherein the vertically
extending handles are positioned adjacent a head end of the
patient support.
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14. The patient support of claim 11, further comprising a
control in communication with the motor to control the
velocity of the motor.

15. The patient support of claim 16, wherein the control
is positioned laterally between the vertical handles.

16. The patient support of claim 16, further comprising a
controller circuit board electrically coupled to the control to
receive an input signal therefrom and electrically coupled to
the motor to send an output signal to the motor based on the
input signal from the control.

17. The patient support of claim 11, further comprising a
cord to provide electric power for the motor and a cord
holder defining a recess to receive the cord during storage.

18. The patient support of claim 17, wherein the cord
holder is coupled to at least one of the handles.
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