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ABSTRACT

The present invention relates to a lifting and transporting device, the device comprising a frame,
wheel engagement attachments extending between a rack disposed at the front of the frame, the
rack being adapted to support a rear of each wheel engagement attachment, and respective wheel
assemblies disposed at the front of each attachment, the wheel assemblies adapted to support a
front of each wheel engagement attachment. The device of the invention is useful for lifting and
moving any object which has a pair of spaced apart wheels but is particularly adapted for the
lifting and transporting of hospital beds. The bed lifter includes an improved means of
supporting the load of a bed and/or bed/patient combination during lifting and transportation.
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Lifting and Transporting Device for Wheeled Items

FIELD OF THE INVENTION

The present invention relates to a lifting and transporting device. The device of the

5 invention is useful for lifting and moving any object which has a pair of spaced apart
wheels but is particularly adapted for the lifting and transporting of hospital beds. The
bed lifter includes an improved means of supporting the load of a bed and/or bed/patient

combination during lifting and transportation.

BACKGROUND OF THE INVENTION

10 A variety of lifting and transportation devices for hospital beds are known. However,
known problems with existing devices is their potential to topple forwards when the
load of a bed and patient combination is significant or greater than a predetermined
threshold. For example, if a patient carries significant weight, the skilled addressee

would understand how this may cause a transportation device to topple forwards,

15  Proposed solutions to this problem include balancing the load of the bed using a ballast,
and in doing so attempting to support the load more centrally over the bed mover

chassis. However, for some bed-mover designs, such solutions are not appropriate.

Another problem that exists in prior art bed movers is that their jaw mechanisms, which
serve to grip part of the bed, often fail to provide sufficient clearance beneath

20  obstructions such as bed pedals, as well as mid-height obstacles such as bed brake
pedals. The result is that the bed mover may not be universally usable. There are also
inherent issues with existing jaw assemblies known to the Applicant in their inability to
correctly engage a bed or part thereof prior to lifting, particularly when wheels of the
item are being lifted and are not positioned exactly parallel with the centreline of the

25 device.

SUMMARY OF THE INVENTION
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In one aspect, the present invention provides a lifting and transporting device for an item
or part thereof having spaced apart wheels, said lifting device characterised by:

a frame supported above wheels including at least one drive wheel for moving said
frame, said wheels being load-supporting;

at least one wheel engagement attachment supported by said frame, the attachment(s)
configured to engage the spaced apart wheels of the item being lifted;

a wheel assembly associated with the at least one wheel engagement attachment, each
wheel assembly being forwardly disposed from the attachment such that one or more
wheels of said wheel assembly are also load-supporting, the load of the item being
distributed across the frame wheels and the wheel assemblies; and

a means of lifting the at least one wheel engagement attachment to enable transportation

of the item.

In an embodiment, each wheel engagement attachment extends between a rack disposed
at the front of the frame, the rack adapted to support a rear of each wheel engagement
attachment, and respective wheel assemblies disposed at the front of each attachment,

the wheel assemblies adapted to support a front of each wheel engagement attachment.

In an embodiment, the rack and wheel assemblies are associated via a front linkage
system which allows for upward rotation of the rack while the wheel assemblies remain

grounded.

In an embodiment, the rack and frame are associated via a rear linkage system which

allows for upward rotation of the rack relative to a rear pivot point.

In an embodiment, the rear linkage system includes an associated actuator for causing

said upward rotation of the rack relative to the rear pivot point.

In an embodiment, said actuator includes a controller which allows an operator to

control operation of the actuator and hence control lifting and lowering of the rack.

In an embodiment, lifting of the rack causes lifting of the rear portion of each wheel
engagement attachment and hence lifting of the item wheels from a ground surface

while the front wheel assemblies remain grounded.
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In an embodiment, subsequent lowering of the rack causes lowering of the rear portion
of each wheel engagement attachment and hence lowering of the item wheels to the

ground surface while the front wheel assemblies remain grounded.

In an embodiment, said item includes two spaced apart wheels, and said frame includes
a first axis extending along a centreline of the frame from a front to a rear of the device
and two wheel engagement attachments configured to support the two spaced apart

wheels during lifting.

In an embodiment, each attachment is moveable with respect to the frame along a
second axis which extends substantially perpendicularly to said first axis, wherein said
engagement occurs when the attachments and wheels are first aligned along said second
axis or an axis parallel thereto and the attachments then moved towards respective
wheels until the attachments and wheels are substantially aligned along said first axis or

an axis parallel thereto.

In an embodiment, each wheel engagement attachment is slidably moveable in equal
and opposite directions along a rack disposed at the front of the frame and extending

along said second axis or an axis parallel thereto.

In an embodiment, each wheel engagement attachment is adapted to be moved to a
greater spaced apart distance than the wheels before being moved inwardly towards the

respective wheels for engagement thereof.

In an embodiment, each wheel engagement attachment includes a jaw having at least a

forward and rearward wheel abutment surface.

In an embodiment, said jaw is open on an inner side thereof for accepting said wheel

when moving there towards.

In an embodiment, each wheel engagement attachment includes a means of adjusting the
distance between said forward and rearward wheel abutment surface to accommodate

wheels of different diameter.
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In an embodiment, each wheel engagement attachment is adapted to be disposed
between the wheels before being moved in an outwardly direction towards the

respective wheels for engagement thereof.

In an embodiment, said jaw is open on an outer side thereof for accepting said wheel

when moving there towards.

In an embodiment, each wheel engagement attachment includes a means of adjusting the
distance between said forward and rearward wheel abutment surface to accommodate

wheels of different diameter.

In an embodiment, each wheel engagement attachment is associated with a toothed rack
respectively, each toothed rack being in meshed engagement with a driven spur gear
associated with said rack, whereby rotation of said spur gear in one direction causes the
attachments to move away from one another at a constant rate, and rotation in the

opposite direction causes the attachments to move toward one another at a constant rate.

In an embodiment, when one attachment engages a first wheel before the other, one of
said toothed racks stops and thereby causes the spur gear and hence second rack to

continue moving towards the engaged jaw until the second wheel is engaged.

In an embodiment, the frame includes two drive wheels at a front thereof the frame and

a rear steering wheel.

In an embodiment, the drive wheels are operated by two electric motors coupled to

reduction gear boxes powered by one or more rechargeable batteries.

In an embodiment the wheel assemblies include castor wheels.

In an embodiment, said rack includes a low profile so as not to interfere with low to mid

obstructions associated with the item being transported.

In an embodiment, said item is a hospital bed having two front and two rear wheels, said
two rear wheels adapted to be lifted by said device to facilitate transportation of the bed

or bed/occupant.
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DESCRIPTION OF DRAWINGS

The above and other objects, features, and advantages of the present invention will be

apparent from the following detailed description of a preferred embodiment in

conjunction with the accompanying drawings. In the drawings:

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8§

Figure 9

illustrates a front, top perspective view of a lifting and transporting

device in accordance with an embodiment of the present invention;

illustrates a front view of the lifting and transporting device of Figure 1;

illustrates a rear view of the lifting and transporting device of Figure 1.

illustrates a side view of the lifting and transporting device of Figure 1
with wheels of a bed engaged and the jaw assemblies in their lowered

positions;

illustrates an enlarged side view of the lifting and transporting device of
Figure 1 with some side components removed so that the linkage system

is visible;

illustrates a side view of the lifting and transporting device of Figure 1
with the wheels of a bed engaged and the jaw assemblies in their raised

positions;

illustrates an enlarged and partially exploded perspective view of the
lifting and transporting device of Fig. 1, showing the rack and spur gear

mechanism which enables movement of each jaw assembly;

illustrates a top view of the lifting and transporting device of Figure 1
with jaw assemblies positioned in an outer position and bed wheels each

having a centreline that is misaligned with the centreline of the device;

illustrates a top, rear perspective view of the lifting and transporting

device in the operational state shown in Figure §;
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Figure 10 illustrates a top view of the lifting and transporting device after the jaw
assemblies have been shifted inwardly and the LHS jaw assembly has

engaged the left wheel of the bed;

Figure 11 illustrates a top, rear perspective view of the lifting and transporting

device in the operational state shown in Figure 10;

Figure 12 illustrates a top view of the lifting and transporting device after the LHS
jaw assembly has pulled the rack sideways and the RHS jaw assembly
has engaged the right wheel of the bed;

Figure 13 illustrates a top, rear perspective view of the lifting and transporting

device in the operational state shown in Figure 12;

Figure 14 illustrates an emergency bed release circuit and wiring diagram; and

Figure 15 illustrates a motor brake release circuit diagram.

DESCRIPTION OF THE EMBODIMENTS

The following detailed description of the invention refers to the accompanying
drawings. Although the description includes exemplary embodiments, other
embodiments are possible, and changes may be made to the embodiments described
without departing from the spirit and scope of the invention. Wherever possible, the
same reference numbers will be used throughout the embodiments and the following

description to refer to the same and like parts.

In one aspect, the present invention relates to a lifting and transporting device or bed
lifter 10 and, in particular, to a bed lifter including an improved means of supporting the

load of a bed and/or bed/patient combination during lifting and transportation.

The bed lifter 10 according to an embodiment is shown in Figures 1-6. The lifter
includes a frame 12 on which are mounted two forward wheels 14 and one rearward

wheel 16. The frame 12 may be constructed of multiple components, interconnecting
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portions, and platforms, but for the purpose of brevity it will be referred to herein by

single reference numeral 12.

An important feature of the frame 12 is that it forms a relatively low rise platform for
supporting various components, the frame in one embodiment including a base 18 and
upright walls 20. The front wheels 14, which are driven wheels, may extend along the
outside of the upright side walls and serve to locate the frame 12 at the rear (or front) of
a bed to be lifted. The front wheels 14 may be powered by two motors 28 supported
above the frame 12 and positioned inside of the front wheels 14 and extending

rearwardly. The rearward wheel 16 is preferably a non-driven castor wheel.

In an embodiment, located centrally above the frame 12 is a vertically mounted actuator
30 which is mounted to the frame at its lower end via a pin (not shown). The upper end
of the actuator 30 may thus freely rotate about the pin. The function of the actuator 30

will be described in further detail below.

In an embodiment, handle assembly 32 is positioned at the rear of the frame 12 and
extends down to a spindle 34 which allows for pivotal adjustment of the handle 32
relative to the frame 12, that is, adjustment of the angle at which the handle 32 extends
upwardly and rearwardly. The rear castor 16 may be suspended just below the spindle
34. On either side of the spindle 34, the frame may include two platforms for supporting
a pair of batteries 36. The batteries 36 provide power to the motors 28 and may be
rechargeable, thereby eliminating the need to have any mains power supplied to the

device during operation.

In an embodiment, the handle assembly 32 includes handle bars 38 at an upper end
thereof for a user to grip when transporting the device 10, and controls therein that
operate the motors 28 and the actuator 30. A control unit 42 may be also located at the
top of the handle 34. The control unit 42 may be operatively connected to both the
motors 28 (via a programmable power module 43) and the actuator 30. The power
module 43 may receive input from the control unit 42 and sends the correct amount of
power to the relevant wheel motor 28. Control unit 42 thereby allows for variable speed

control for forward and backward movement of the device 10,
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Forward and backward movement may be instigated through lever 44, and there may
also be a brake 46 which allows the operator to stop the device quickly in an emergency.
Electronic control units are available for purchase as an off the shelf item and is readily
adapted to suit the needs of the present device. Variable speed indicators and controllers
may be incorporated into the control unit together with more sophisticated options such
as a battery power gauge to display the availability of power from each or a combination

of both batteries included in the unit.

Some of the components of the device 10 described above may be applied across all
aspects of the present invention in that they relate generally to the frame configuration
and how a user can move and operate the device 10 through manipulation of a lever 42,

although other variations are certainly possible.

The following description relates particularly to the components of the device 10 which
allow items such as beds to be lifted and moved, and the load of the item to be
appropriately supported to prevent toppling of the device. There is shown at the front of
the device a rack 50, two slideable jaw assemblies 52 associated therewith and used to
engage bed wheels 54, front castor wheel assemblies 56 for lowering the centre of
gravity of the device and assisting the front drive wheels in supporting the load, and a

linkage system 58.

The linkage system 58 may include rear parallel linkages 60 on either side of the
actuator 30, coupling the rear of the frame 12 with the front rack 50 as shown most
clearly in Figures 1, 5 and 7. Upright members 62, which may be pivotably attached at
their lower ends to each parallel linkage 60 at a position adjacent the front ends of each
linkage 60, may be fixed to a transverse cross bar 64 to which the actuator piston 66 is

operatively connected.

The skilled addressee would thus realise that operation of the actuator 30 in this
embodiment causes the front end of the parallel linkages 60 to lift slightly and as the
linkages rotate about their rear pivot points 68. At rest, the actuator 30 may assume a
withdrawn position as shown in Figures 4-5. As the actuator is operated the piston 66
emerges and acts against the cross bar 64 to thereby raise the upright members 62 to the

position shown in Figure 6. When the upright members are raised, the forward ends of
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the parallel linkages 60 are also raised and, owing to their pivotable rear connections,
the rack 50 is lifted substantially vertically. Each parallel linkage 60 is also pivotably
associated with the rack 50 such that rotation occurs about pins 69. This configuration
thus ensures the rack 50 and hence bed wheels are lifted a sufficient distance above the
ground to enable transportation. Although not shown, coil springs and like components

can be used to assist in the various operations.

Figure 6 shows the rack 50 in its raised position, and it can be appreciated in this Figure
that the bed wheels 54 need only be lifted a short distance above the ground in order for

the device 10 to be used to transport the item being shifted.

The linkage system 58, according to an embodiment, further includes front parallel
linkages 70 which, together with the jaw assemblies 52 and front castor wheel
assemblies 56, are slidably mounted to the rack 30. Each slideable linkage 70 extends
forwardly from the rack and is also pivotably connected thereto about rack pivot points
72. At their forward end, each linkage 70 may also be pivotably coupled to the
horizontal mounting surface 74 of each castor wheel assembly 56 about a castor pivot
point 76. The linkage 70, jaw assembly 52 and castor wheel assembly 56 on left and
right hand sides of the rack 50 are thus slideable inwardly and outwardly in a transverse
direction relative to the centreline of the device. Support for the item being lifted by the
jaw assemblies is thus provided by both the front drive wheels 14 and the additional
castor wheel assemblies 56 disposed forwardly thereof and connected to rack 50 via

linkages 70.

Individual members forming part of each linkage have not been explicitly described

herein for brevity, but it’s to be understood that reference herein to a parallel linkage
including a pivotable connection implies both members of the linkage are pivotably

connected. For example, each linkage 60 extending between the rack 50 and the rear
part of the frame 12 may include two vertically disposed members which are both

pivotably connected to the respective components at ends thereof.

The reader would now appreciate how the lifting and transporting device of the present
invention is able to lift and support the load of an item being transported. According to

the embodiment so far described, once the wheels of an item are engaged by the jaw
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assemblies 52 the actuator 30 is operated such that its piston 66 raises and lifts cross bar
64, thereby raising the parallel linkages 60 and front rack 50. In turn, the rear ends of the
forward parallel linkages 70 are raised, and owing to their pivotable connections at both
their front and rear ends, the front castor assemblies 56 are pulled slightly rearwardly
but are maintained in their grounded positions. As shown perhaps most clearly in the
front view of Figure 3, each castor wheel assembly 56 includes a pair of laterally spaced

apart castor wheels 78, the castor wheel pairs ensuring further stability.

The use of the front castor wheel assemblies 56 and the associated linkage system
ensures that load is distributed more efficiently and that the centre of gravity is lowered
to an extent to prevent toppling of the device, even under heavy loads. The linkage
configuration and castor wheel further ensures that the horizontal mounting surface 74
of each castor assembly remains parallel with the ground through the whole range of
linkage movement, meaning the wheels 76 are free to rotate about their axes, friction is

reduced, and there is no additional load placed on the drive motors.

The fact that the rack 50 is able to be located so close to the ground, which in the
embodiment shown is achieved at least in part by the parallel linkages 60 including a
downward extension at their front ends, further ensures that there is sufficient clearance
above the rack 50 for components of the item being lifted. For example, when
transporting hospital beds, bed brake pedals extend rearwardly and have often interfered

with movement of ballasts and the like associated with prior art bed lifters.

As mentioned earlier, the jaw assemblies 52, front parallel linkages 70 and front castor
wheel assemblies 56 are inwardly and outwardly slideable along the rack 50 so that
wheels of an item being lifted may be engaged by the jaw assemblies. Each of these
components is attached, or pivotably attached in the case of the front parallel linkages
70, to a respective moveable housing 80. Figure 7 illustrates most clearly the gear
mechanism 82 inside the rack 50 with which each housing 80 is associated to effect
movement of the components attached thereto. In particular, there is shown an upper
toothed rack 84 which is connected to the right hand side housing 80 and a lower
toothed rack 86 which is connected to the left hand side housing 80. Both of the toothed
racks 84 and 86 are driven by a single spur gear or pinion 88 which is rotatable by a

further motor (not shown), and which is associated with the rack 50 such that from the
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perspective of an operator at the rear of the device, rotation of the spur gear in an
anticlockwise or clockwise direction will cause respective left or right movement of the

rack 50.

For present purposes, the left hand side is taken to be the left side of the device from the

perspective of an operator of the device who is facing forwards.

Figures 8 and 9 show the device 10 according to an embodiment after each housing 80
and hence each jaw assembly 52 has been shifted to an outer position ready to engage
the wheels of a bed, such movement resulting from the actuation of the spur gear motor
(not shown) which rotates the spur gear 88. Rotation of the spur gear in one direction
causes the upper and lower toothed racks 84 and 86 to move outwardly, by way of
meshed engagement with the spur gear, and inwardly when the gear 88 is rotated in the
opposite direction. The present invention is not intended to be limited to any one
direction of rotation to cause movement of the jaw assemblies in one direction or the

other.

Therefore, the central gear 88 may drive each toothed rack and therefore each housing
80 and jaw and castor assembly associated therewith at the same time in opposite

directions and at a constant rate.

The next step according to an embodiment is that the device 10 must be moved to the
bed to be lifted and positioned such that the wheels 54 of the bed are located between
the jaw assemblies 52, as shown in Figures 8 and 9. Once in position, the spur gear
motor can be actuated again but in the opposite direction to cause each toothed rack and
associated housing to move inwardly. In the embodiment shown, each jaw assembly is
made up of a rear ramp 90 extending forwardly from housing 80 and a front opposed
ramp 92 extending rearwardly from the castor wheel assembly 56, the front and rear

ramps being spaced apart and configured according to the item being moved.

For most conventional hospital beds for example, there is a standard wheel diameter,
and so for this application the distance between the ramps and also the length of the
front linkages 70 may be constructed accordingly. However, configurations which allow

for the jaw assemblies to be adjusted to suit other wheel diameters are also considered to
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be within the scope of the present invention. In the embodiment shown for example,
each rear ramp 90 is rearwardly pivotable about a pin 93 to a position in which the
surface beneath each rear ramp 90 would form the contact surface for the wheel 54. The

skilled addressee would realise that this would allow for larger diameter wheels.

The rear ramps 90 extend inwardly a greater distance than the front ramps 92. This is to
allow the device to be wheeled to a bed, and for the jaw assemblies to be moved
outwardly a sufficient distance such that device can then be moved forwards until the

bed wheels 54 and rear ramps 90 make contact.

The next step, in an embodiment, is the inward movement of each jaw assembly to a
position which ensures that each wheel 54 of the item being lifted is properly engaged
by the device 10, that is, wherein each wheel 54 is located above the opposed front and
rear ramps of each jaw assembly in a straight configuration, that is, parallel with the
centreline of the device. An important feature of each jaw assembly 52 is the outer wall
94 (shown only in Figures 8-13) which ensures proper alignment of the wheels 54 as the
jaws close in on the wheels. Figures 10 and 11 show an example of where a wheel 54
may be misaligned or angled. The jaw assemblies 52 of an embodiment of the present
invention ensure that such misaligned wheels will straighten prior to lifting by way of

contact with the outer walls 94 as each jaw assembly moves inwardly.

In an embodiment, an upright bumper 95 is also present above each front ramp 92 of the
jaw assemblies. The function of the bumper 95 is to ensure that the bed wheels 54 do not
roll forwards during transportation of the bed or wheeled item, something which has
been known to occur during particular movements. It is to be understood that the
bumper 95 could be of an alternate configuration to that which is shown, for example, it
could extend higher or at a different angle if need be, or could include a pivotable or
slideable extension (not shown) to enable it bridge any gaps that may exist between

itself and the wheel 54.

There may be times where the item being moved and the device 10 are misaligned, for
example, when an operator has not positioned the device 10 on the exact centreline of
the item. This would normally result in one jaw assembly reaching a castor wheel before

the other, as shown in Figures 10 and 11. The jaw assemblies will only stop sliding
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inwardly when either one contacts the endstop of the rack or the wheels of the bed to be
lifted, and the result is that one wheel may be appropriately positioned within the jaw,

but not the other.

In the example shown, when the left hand side jaw assembly 52 stops after making
contact with the left hand side bed wheel, the lower toothed rack 86 also stops moving.
The spur gear 88, while previously rotating in a stationery position, is thereby forced to
rotate along the lower toothed rack 86 towards the left side. In doing so, the right hand
jaw assembly continues to move inwardly, and the rack 50 itself moves towards the left
side as a result of leftward movement of the spur gear. In other words, the jaw which
connects with the bed wheel first pulls the rack 50 sideways until the second jaw
connects with the opposite bed wheel. This movement continues until the second bed

wheel is also engaged, as shown in Figures 12 and 13.

The top views of Figures 8, 10 and 12 show most clearly the components at the rear of
the rack 50 which, according to an embodiment, allow its position to be moveable and
therefore self-aligning as described above. In particular, the rack 50 is supported by two
or more spring loaded pistons 96 disposed at front ends of the parallel linkage 60 and
which extend parallel with the rack 50. The pistons are spring loaded such that the rack
50 is biased in a central position and movement to the left or right will be met with some
resistance from the springs. The rack 50 can be shifted with respect to the frame in
either transverse direction, for example, in the abovementioned circumstances. It can be
clearly seen in Figures 12 and 13 that the spring on the right hand side has been

compressed after the rack 50 has been forced to shift to the left.

Once the jaw assemblies have engaged the wheels, the actuator 30 can then be operated
to drive the linkage system 58 and thereby lift the wheels. As described earlier, each
castor wheel assembly 56 remains grounded during the lifting process, and hence so do
the front ramps 92. Lifting of the wheels 54 is achieved by lifting of the rack 50 and

hence the rear ramps 90 only, in this embodiment.

Once a bed or similar wheeled item has been transported, the wheels can be lowered by
operating the actuator 30 again, and then operating the spur gear motor in the opposite

direction until the jaw assemblies have moved outwardly a sufficient distance to allow
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the device to be reversed away from the bed. As the spur gear and hence rack 50 moves
back towards the right hand side, the compressed spring extends and re-centres the rack
50. Actuation of the spur gear motor may also be controllable from the handle 3§, for

example, also using the control unit 42 and lever 44.

Therefore, according to an embodiment, the front wheels 14 and the front castor wheel
assemblies 56 principally take the load of the bed. Thus, the rear castor wheel 16 is
relatively free and can swivel allowing controlled movement of the bed even in confined
spaces. The two powered driven wheels may be independently powered to effect

steering of the machine and bed combination.

As mentioned earlier, the actuator 30 may be operated through use of a control unit 42
and associated lever 44, and may be powered by batteries 36. In the event of the control
unit 42 or power module 43 malfunctioning, it may be necessary to have an alternate
method of lowering the jaw assemblies 52, allowing the bed to be released. Figure 14
shows a wiring and circuit diagram for bypassing the controller. By depressing a button
98, power is supplied directly to the actuator allowing it to be retracted and thereby
lowering the jaw assemblies 52. A power relay 100 is incorporated into the circuit for
switching the circuit and providing protection against current back flow into the module

43.

The lifting and transportation device 10 may be fitted with electric motors 28 for driving
wheels 14, and associated reduction gearboxes. Each electric motor may incorporate an
electromagnetic power off brake 101. When no current is provided the brake is applied
and the bed mover cannot be moved. When current is supplied, the brake is released and

the machine can be moved manually.

The motors 28 may also be operated through use of the control unit 42, module 43 and
batteries 36. The circuit proposed in Figure 15, according to an embodiment, bypasses
the controller and module 43 by depressing a button 102. The circuit is such that when
the button is depressed, power is supplied directly to the brake mechanisms thereby
releasing the brakes. A power relay 104 has again been incorporated into the circuit for

switching the circuit and providing against current back flow into the module 43.
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The invention has been described by way of example. The examples are not, however,
to be taken as limiting the scope of the invention in any way. Modifications and
variations of the invention such as would be apparent to a skilled addressee are deemed

to be within the scope of the invention.

In any claims that follow and in the summary of the invention, except where the context
requires otherwise due to express language or necessary implication, the word
“comprising” is used in the sense of “including”, i.e. the features specified may be

associated with further features in various embodiments of the invention.
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A lifting and transporting device for an item or part thereof, the item having spaced apart
item wheels, said lifting device characterised by:

a frame supported above frame wheels including at least one drive wheel for moving said
frame, said frame wheels being load-supporting;

at least one wheel engagement attachment supported by said frame, the at least one wheel
engagement attachment engages each of the spaced apart wheels of the item being lifted;

a wheel assembly pivotally connected to each of the at least one wheel engagement
attachment, each said wheel assembly being forwardly disposed from the at least one wheel
engagement attachment such that one or more wheels of said wheel assembly are load-
supporting for the item, the load of the item being distributed across the frame wheels and the
wheel assemblies; and

a means of lifting the at least one wheel engagement attachment to enable transportation
of the item, wherein the means of lifting comprises a rack disposed at a front of the frame which
through an actuator connected to the frame lifts the at least one wheel engagement attachment,
wherein the frame remains vertically stationary and wherein when the item is completely lifted,
the one or more wheels of the wheel assembly continue to be load-supporting;
wherein said item includes two spaced apart item wheels, and said frame includes a first axis
extending along a centreline of the frame from a front to a rear of the device and wherein there
are two wheel engagement attachments supporting the two spaced apart item wheels during
lifting; and
wherein each wheel engagement attachment is moveable with respect to the frame along a
second axis which extends substantially perpendicularly to said first axis, wherein engagement
occurs when the wheel engagement attachments and the two spaced apart item wheels are first
aligned along said second axis or an axis parallel thereto and each of the wheel engagement
attachments is then moved towards a respective wheel of the two spaced apart item wheels until
each of the wheel engagement attachment and the respective item wheel are substantially aligned

along said first axis or an axis parallel thereto.

Date Regue/Date Received 2020-12-01
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2. The lifting and transporting device as defined in claim 1 wherein each said wheel
engagement attachment extends between the rack disposed at the front of the frame, the rack
adapted to support a rear of each wheel engagement attachment, and respective wheel assemblies
disposed at a front of each wheel engagement attachment, the wheel assemblies adapted to

support the front of each wheel engagement attachment.

3. The lifting and transporting device as defined in claim 2 wherein the rack and frame are
associated via a rear linkage system including the actuator which allows for an upward rotation

of the rack relative to a rear pivot point.

4. The lifting and transporting device as defined in claim 3 wherein the rear linkage system
includes the associated actuator for causing said upward rotation of the rack relative to the rear

pivot point.

5. The lifting and transporting device as defined in claim 4 wherein said actuator includes a
controller which allows an operator to control an operation of the actuator and hence control a

lifting of the rack and a lowering of the rack.

6. The lifting and transporting device as defined in claim 2 wherein lifting of the rack
causes lifting of the rear of each wheel engagement attachment and hence lifting of the item
wheels from a ground surface while the front wheel assemblies of the frame wheels remain

grounded.

7. The lifting and transporting device as defined in claim 6 wherein, after the lifting of the
rack, subsequent lowering of the rack causes lowering of the rear portion of each wheel
engagement attachment and hence lowering of the item wheels to the ground surface while the

front wheel assemblies remain grounded.
8. The lifting and transporting device as defined in claim 1 wherein each said wheel

engagement attachment is slidably moveable in equal and opposite directions along the rack

disposed at the front of the frame and extending along the second axis or an axis parallel thereto.

Date Regue/Date Received 2020-12-01
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9. The lifting and transporting device as defined in claim 8 wherein each wheel engagement
attachment is adapted to be moved to a greater spaced apart distance than the item wheels before

being moved inwardly towards the respective item wheels for engagement thereof.

10.  The lifting and transporting device as defined in claim 9 wherein each wheel engagement

attachment includes a jaw having at least a forward and a rearward wheel abutment surface.

11.  The lifting and transporting device as defined in claim 10 wherein said jaw is open on an

inner side thereof for accepting said item wheel when moving there towards.

12.  The lifting and transporting device as defined in claim 9 wherein each wheel engagement
attachment includes a means of adjusting a distance between said forward and rearward wheel

abutment surface to accommodate item wheels of different diameter.

13.  The lifting and transporting device as defined in claim 8 wherein each wheel engagement
attachment is adapted to be disposed between the wheels before being moved in an outwardly

direction towards the respective item wheels for an engagement thereof.

14.  The lifting and transporting device as defined in claim 13, wherein each wheel
engagement attachment includes a jaw having at least a forward and a rearward wheel abutment
surface, and wherein said jaw is open on an outer side thereof for accepting said item wheel

when moving there towards.

15.  The lifting and transporting device as defined in claim 13, wherein each wheel
engagement attachment includes a jaw having at least a forward and a rearward wheel abutment
surface, and wherein each wheel engagement attachment includes a means of adjusting the
distance between said forward and rearward wheel abutment surface to accommodate item

wheels of different diameter.

Date Regue/Date Received 2020-12-01
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16.  The lifting and transporting device as defined in claim 2 wherein each wheel engagement
attachment is associated with a toothed rack respectively, each said toothed rack being in meshed
engagement with a driven spur gear associated with said toothed rack, whereby a rotation of said
spur gear in one direction causes respective wheel engagement attachments to move away from
one another at a constant rate, and rotation in an opposite direction causes the respective wheel

engagement attachments to move toward one another at the constant rate.

17.  The lifting and transporting device as defined in claim 16 wherein when one wheel
engagement attachment engages a first wheel before the other wheel engagement attachment,
one of said toothed racks stops and thereby causes the spur gear and hence a second rack to

continue moving towards the engaged first wheel until the second wheel is engaged.

18.  The lifting and transporting device as defined in claim 1 wherein the frame includes two

drive wheels at a front thereof the frame and a rear steering wheel.

19.  The lifting and transporting device as defined in claim 18 wherein the drive wheels are
operated by two electric motors coupled to a respective reduction gear box powered by one or

more rechargeable batteries.

20.  The lifting and transporting device as defined in claim 1 wherein the wheel assemblies

are castor wheel assemblies.

21.  The lifting and transporting device as defined in claim 2 wherein said rack includes a low

profile to avoid interference with an obstruction associated with the item being transported.
22.  The lifting and transporting device as defined in claim 1 wherein said item is a hospital

bed having two front and two rear wheels, said two rear wheels adapted to be lifted by said

device to facilitate transportation of the bed or bed/occupant.

Date Regue/Date Received 2020-12-01
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