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@ Vehicle.

@ A wheelchair comprises right and left wheel units
(12,13) which are demountable from a frame (10) of
the chair. Each wheel unit (12, 13) incorporates one
running wheel (22) and a motor (24) for driving that
wheel (22).
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“"Vehicle"

The present invention relates to a vehicle and
has been devised primarily for wheelchairs and
other vehicles suitable for use by handicapped
persons.

Wheeichairs which can be dismantled and/or
folded to a sufficiently compact configuration to be
placed in a confined space, for example the boot of
a car, are known. However, these wheelchairs are
not motorised and must be propelled by the oc-
cupant and/or by an accompanying pedestrian.
There are also known vehicles which are suitable
for use by disabled or handicapped persons and
which have electric motors for driving the vehicles
but these vehicles cannot be readily dismantled or
folded for storage or transport in a confined space.
One object of the present invention is the provision
of a vehicle which is more easily stored and trans-
ported in a confined space than are known motoris-
ed vehicles.

According to a first aspect of the present in-
vention, there is provided a vehicle comprising a
frame, a seat on the frame and a pair of wheel
units releasably mounted on the frame at opposite
sides thereof, wherein each wheel unit includes a
ground-engaging wheel, a carrier having formations
which co-operate with the frame to support the
frame on the carrier and an electric motor for
driving the wheel about its axis relative to the
carrier, the motor being on the carrier.

The frame is preferably adjustable to vary the
separation between the wheel units.

The seat preferably has a number of legs
which are received by complementary formations
on the frame. The legs may be adjustable upwardly
and downwardly relative to the frame and may be
releasable from the formations of the frame to
enable the seat to be removed and replaced by a
different seat, for example a seat having a different
width corresponding to an alternative width of the
frame.

Each wheel unit is preferably connected with
the frame by means of a pivot and biasing means
spaced from the pivot and urging the frame up-
wards relative to the wheel unit. The pivot is prefer-
ably further from the axis of the wheel than is the
biasing means. The pivot axis may be spaced from
the wheel axis by a distance greater than twice the
spacing of the biasing means from the wheel axis.
With this arrangement, the pivot is relatively lightly
loaded. The major part of the gravitational load is
transmitted from the frame to the wheel unit via the
biasing means. The pivot can readily be construct-
ed and arranged for dissassembly without the use
of tools and can readily be so constructed and
arranged that unskilled persons can reliably estab-
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lish the proper pivotal connection between the
wheel unit and frame. ’

In the preferred vehicle, there is provided on
the frame a battery carrier for carrying batteries for
supplying power to the motors of the wheel units.
The battery carrier may lie between the wheel units
and is preferably connected with the frame by a
pair of slides which enable the battery carrier to
slide, by extension of the siides, from its position
between the wheel units to a second position in
which the battery carrier can readily be demounted
from the slides.

There is also provided according to a the in-
vention, a vehicle comprising a plurality of running
wheels, a first electric motor for driving the vehicle,
control means for controlling operation of the mo-
tor, a battery for suppling electrical power to the
motor and a second electrical motor of a capacity
insufficient to drive the vehicle, wherein the second
electrical motor has a rotor coupled mechanically
with a rotor of the first motor and wherein a winding
of the second motor is electrically connected with
the control means to provide to the control means
an electrical signal representing turning of the ro-
tors.

The second motor is convenienily mounted on
the outside of the first motor and a belt and pulley
drive mechanism may be provided for coupling
respective rotory elements of the motors.

An example of a vehicle embodying the inven-
tion will now be described, with reference to the
accompanying drawings, wherein:-

FIGURE 1 shows a diagrammatic represen-
tation of the vehicle with component separated
from each other;

FIGURE 2 shows diagrammatically a battery
carrier and associated parts of the vehicle; and

FIGURE 3 shows a block diagram of an
electrical circuit of the vehicle.

The vehicle iliustrated in the accompanying
drawings comprises a frame 10, which carries a
single seat 11. At each of two opposite sides of the
frame, there are respective wheel units 12 and 13
and at a front of the frame there is a front carrier
14 supported on front wheels 15 and 16 of the
vehicle which are spaced apart laterally.

The wheel unit 12 includes an elongated carrier
17 which is releasably mounted adjacent to one of
its ends on the frame 10. At this end, the carrier
includes a bush 18 which is a sliding fit on an end
portion of a horizontal tube 19 of the frame. Imme-
diately adjacent to its free-end, this end portion of
the tube has a diammetral hole for receiving retain-
ing means for retaining the bush 18 on the tube.
Travel of the bush away from the retaining means
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is fimited by a collar 20 on the tube. The retaining
means may comprise a resilient clip 41 having a
circutar or part-circufar portion for embracing the
end portion of the tube and a rectilinear limb for
extending into or through the hole in the tube. The
retaining means can readily be removed from the
tube to permit the bush 18 to slide off the end of
the tube 19.

The carrier 17 is further connected with the
frame 10 through the intermediary of a coiled com-
pression spring 21. One end portion of the spring
is mounted on the carrier at a position between the
ends of the latter. The spring extends upwardly
from the carrier to a spring seat on the frame 10.
The spring is releasably connected with the spring
seat, for example by a screw and nut.

The wheel unit 12 further comprises a ground-
engaging wheel 22. A bearing hub 23 for connect-
ing the wheel with the carrier 17 for rotation relative
thereto about an axis of the wheel is secured on
the carrier at a position between the ends of the
carrier and spaced somewhat further from the bush
than is the spring 21. There is secured on the hub
23 an electric motor 24 for driving the wheel
through a gear box integral with the motor. The
motor also includes an electro-magnetically re-
leased brake (not shown separately) which is ap-
plied by a spring and which is released when
energised by electric current. Provision may also
be made for setting the brake in an. on-condition
mechanically, by operation by a handle, in a known
manner.

At the end of the carrier 17 remote from the
bush 18, there may be provided a roller 25 which
protrudes rearwardly beyond the running wheel 22
to prevent the vehicle being overturned by tippiong
rearwardly about the point of contact between the
wheel 22 and the ground. The rolier 256 may be
mounted on a stem which is arranged telescopical-
ly in the carrier 17.

The wheel unit 13 includes components cor-
responding to each of the components of the wheel
unit 12. The carriers of the wheel units can pivot
independently of one another about the axis of the
tube 19 to accommodate the vehicle to uneven
ground. Furthermore, each of the wheel units can
be demounted from the frame 10 independently of
the other wheel unit. it will be noted that only two
fastenings must be released to free each wheel
unit from the frame.

The distance between the spring 21 and the
axis of the wheel 22 is less than the radius of that
wheel. The pivot axis defined by the bush 18 is
spaced from the axis of the wheel 22 by a distance
exceeding the radius of that wheel. Preferably, the
spacing of the pivot axis from the wheel axis is
more than twice the spacing of the spring 21 from
the wheel axis.
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The front carrier 14 is connected with the
frame 10 for rocking relative thereto about a hori-
zontal axis 26 which extends longitudinally of the
vehicle, mid-way between the wheel units 12 and
13. On a mid-portion 27 of the horizontal tube 19,
there is provided a forwardly projecting spigot
which receives a bush 28 secured on the front
carrier 14. The bush is releasably retained on the
spigot, for example by a screw and nut. The front
carrier 14 is elongated and is arranged with its
length extending laterally of the vehicle. Adjacent
to each of its ends, the carrier is connected with
the front wheels 15 and 16 by pivoted forks 29,30
which provide for castoring of the wheels 15 and
16 relative to the front carrier.

It will be understood that, whilst we prefer o
provide on the front carrier a pair of wheels which
are spaced apart by a distance similar to the spac-
ing between the wheels of the wheel units 12 and
13, the front wheels could be closer together or a
single front wheel could be provided.

The seat 11 comprises a generally rectangular
frame having three legs, one of which is identified
by the reference numeral 32 and one other of
which is identified by the reference numeral 33.
The leg 32 is disposed near to the front of the seat
and on a longitudinal cenireline of the seat. The
other legs are disposed near to opposite rear cor-
ners of the seat.

The mid-portion 27 of the horizontal tube 19
carries a pair of rearwardly projecting lugs between
which there is pivotally suspended a tube 34. The
tube can rock so that its longitudinal axis moves in
a vertical plane containing the longitudinal cen-
treline of the vehicle. The front leg 32 of the seat is
received in the tube 34 and can slide along the
tube. A nut and bolt or other releasable fastener 42
is provided for setting the leg 32 in a selected
position along the tube 34 to determine the height
of a front portion of the seat.

The rear legs of the seat are received
telescopically in corresponding tubes provided on
the frame 10 and releasable fasteners are provided
for securing these legs in their tubes at selected
positions. By adjustment of the rear legs along
their tubes, the height of a rear portion of the seat
can be adjusted independantly of adjustment of the
front portion of the seat. By withdrawing each of
the legs from its corresponding tube, the seat can
be removed from the frame 10 and replaced by a
different seat.

The iransverse members of the frame 10 may
all be telescopicaily adjustable so that the overall
width of the frame can be adjusted. It will be
understood that the seat must be removed prior to
such adjustment and then replaced by a different
seat, having a different width, in order that the legs
of the seat will register with the corresponding
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tubes on the frame.

The seat may include a cushion, back-rest and
arm rests all carried on the seat frame in a known
manner and these components of the seat may be
detatchable from the seat frame 31.

Electrical power for the motors of the wheel
units 12 and 13 is supplied from a battery of
elecirical cells disposed in a battery carrier 35. The
battery carrier is mounted on the frame 10 and is
disposed between the wheel units 12 and 13. Pref-
erably, the battery carrier is connected with the
frame 10 by means of a pair of telescopic slides 46
which provide for movement of the batiery carrier
from the normal position, in which the battery car-
rier lies substantially entirely between the wheels of
the wheel units 12 and 13, io a position in which
the battery carrier lies at least mainly rearwards of
the whee! units and is therefore readily accessible.

in the example illustrated, the battery carrier
has two pins 43,44 projecting horizontally from
each of its sides. These pins engage respective
slots in a plate 45 secured to one element of the
corresponding telescopic slide 46. When the slides
have been extended, the pins can readily be with-
drawn from their slots by movement of the battery
carrier relative to the remainder of the vehicle, so
dismounting the battery carrier from the slides. The
battery carrier may be provided with rolling ele-
ments 47 at its forward end fo roll on a floor as the
battery carrier is drawn away from the vehicle or
rolled upto the vehicle.

Control means 36 is provided for controlling
energisaton of the motors of the wheel units 12 and
13. The control means is mounted adjacent o one
arm rest or in any other convenient position for
operation by the occupant of the vehicle. Alter-
natively, the control means could be mounted in a
position convenient for operation by an accom-
panying pedestrian. The control means is settable
in a condition in which the driving motors of both
wheel units 12 and 13 are driven at the same
speed and is alternatively settable in a condition in
which one of these motors is driven at a speed
different from that at which the other motor is
driven, thereby causing the wheelchair to turn. The
conirol means may be of known form and may, for
example, include a joystick.

Signalling means is provided for providing to
the control means 36 an electrical signal represent-
ing turning of the wheel 22. This signalling means
comprises a relatively small electric motor 37
which is mounted by means of suitable bracket on
the outside of the driving motor 24. A winding of
the motor 37 is connected by suitable leads with
the conirol means. Respective rotors of the drive
motor 24 and signalling motor 27 are connected
mechanically by a belt and pulley drive system 38
which has a velocity ratio of unity.
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The electrical circuit containing the drive motor
24 and the signalling motor 37 is illustrated dia-
grammatically in Figure 3. This circuit includes a
comparator 29 for comparing with the signal pro-
vided by the signalling motor 37 a further signal
representing the required direction and speed of
the drive motor. The output from the comparator is
fed to a uni-directional ampiifier 40 which controls
the flow of current from the battery to the drive
motor 24. It will be appreciated that, whenever the
motor 24 turns, the signalling motor 37 functions as
a generator to provide a DC signal representing
turning of the rotors of the two motors. The polarity
of this signal indicates the direction of rotation and
the amplitude of the signal represents the speed of
rotation.

A circuit corresponding to that shown in Figure
3 is provided for controlling the driving motor of the
wheel unit 13 and that unit includes signalling
means corresponding to that signalling means 37.

Electrical components of the vehicle are con-
nected with one another by suitable leads incor-
porating separable connectors. These connectors
are undone when the wheel units 12 and 13 are
disconnected from the frame 10 and the battery in
the carrier 35 is dismounted from the frame. The
control means 36 also may be dismounted from
the frame 10, for example if the seat 11 is removed
from the frame.

The features disclosed in the foregoing de-
scription, or the following claims, or the accom-
panying drawings, expressed in their specific forms
or in terms of a means for performing the disclosed
function, or a method or process for attaining the
disclosed resuit, as appropriate, may, separately or
in any combination of such features, be utilised for
realising the invention in diverse forms thereof.

Claims

1. A vehicle comprising a frame (10), a seat
(11) on the frame and a pair of wheel units (12, 13)
releasably mounted on the frame at opposite sides
thereof, wherein each wheel unit includes a ground-
engaging wheel (22), a carrier (17) having forma-
tions which co-operate with the frame to support
the frame on the carrier and an electric motor (24)
for driving the wheel about its axis relative to the
carrier, the motor being mounted on the carrier.

2. A vehicle according to Claim 1 wherein each
whee! unit further comprises a resilient element
(21) interposed between the frame (i0) and the
carrier (17) for transmitting a gravitational load to
the carrier from the frame.

3. A vehicle according to Claim 1 wherein the
carrier (17) of each wheel unit is connected with
the frame (10) for swinging relative thereto.



7 EP 0 369 791 A1

4. A vehicle according to Claim 2 wherein the
carriers (17) of the wheel units are both connected
with the frame (10) for pivoting relative thereto
about a common pivot axis.

5. A vehicle according to Claim 4 wherein the 5
pivot axis is substantially paraliel to axes of said
wheels.

6. A vehicle according to Claim 5 wherein the
pivot axis is spaced from the axis of the wheel (22)
of each wheel unit by a distance which is substan- 10
tially greater than the radius of the wheel.

7. A vehicle according to Claim 5 wherein the
distance between the resilient element (21) and the
axis of the wheel (22) is less than the radius of the
wheel. 15

8. A vehicle according to any preceding Claim
comprising a further carrier (14) which is releasably
connected with the frame (10) for rocking relative
to the frame about a rocking axis (26) which passes
between the wheels of said wheel units, said fur- 20
ther carrier being provided with a pair of ground-
engaging wheeis (15, 16).

9. A vehicle according to any preceding Claim
wherein the seat (11) has a plurality of legs (32,

33), the frame has respective formations for receiv- 25
ing said legs, the legs are adjustable upwardly and
downwardly relative to said formations and whersin

the attitude of the seat relative to the frame is
adjustable by adjusting one or more said legs
without raising or lowering another leg or some 30
other legs.

10. A vehicle according to any preceding Claim
wherein said frame (10) is adjustable to vary the
separation between the wheel units (12, 13).

11. A vehicle according to any preceding Claim 35
wherein a battery carrier (35) is provided on the
frame (10) the battery carrier lies between the
wheel units (12, 13), a pair of slides (46) which are
interposed between the battery carrier and the
frame so that the battery carrier can slide from its 40
position between the wheel units to a second posi-
tion and wherein the battery carrier is demountable
from the slides when in its second position.
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