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(54) Wheelchair restraints

(57) A wheelchair restraint for use in a vehicle, com-
prising: first and second spools (15) arranged to be fixed
rotatably to the vehicle, for each spool, a member (1)
being capable of being wound onto the spool, connected
at a captive end to the spool and being provided at the
other, free end, with attachment means (16) for attaching
the windable member to a wheelchair, in which there is
provided a common drive means (2) spaced from each
spool (15) and arranged to apply, in use, a force to the
spools (15) so as to act to wind the members (1) onto

the spools (15). The restraint can further comprise a fur-
ther motor (55) arranged so as to be able to retract the
windable members (1), the further motor being capable
of exerting sufficient force on the members (1) so as to
be able to load a wheelchair carrying a person into the
vehicle. Also, the common drive means (2) can be ar-
ranged such that, in use, the force applied by the mem-
bers (1) on the wheelchair is sufficient to coil the members
on the spools (15) as the wheelchair is moved into the
vehicle but is not sufficient to pull the wheelchair into the
vehicle.
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Description

�[0001] This invention relates to wheelchair restraints.
�[0002] The problem of safely transporting wheelchair-
bound passengers seated in their wheelchairs is well
known. A number of manufacturers produce webbing re-
straint systems for this purpose, in which four seatbelt
type webbing assemblies are attached to the wheelchair,
typically by hooks or a seatbelt type buckle and tongue
arrangement. Such a restraint is well known in the art
and will be referred to hereafter as a "four- �point webbing
wheelchair restraint".
�[0003] In such a system, two belts are secured to the
front of the wheelchair and two to the rear. Belt lengths
are adjusted to suit the wheelchair and the front belts are
locked. The rear belts are normally fitted with a tensioning
device, which prevents the wheelchair from moving
around in transit.
�[0004] Many different types of four- �point webbing
wheelchair restraints exist; in one common type, the front
restraints comprise a pair of spools containing seat belt
webbing which have a hook or karabiner or buckle and
tongue arrangement fitted to one end for attachment to
the wheelchair. The spools are fitted into frames and are
spring loaded, causing webbing to be wound onto the
spool.
�[0005] A ratchet mechanism prevents the webbing
from being unwound until a solenoid valve is operated
which disengages the ratchet and allows the belts to be
extended and fitted to the wheelchair outside the vehicle.
Once the solenoid is de- �energised, the ratchet is re- �en-
gaged and the wheelchair can be loaded into the vehicle.
Springs wind the belts back onto the spools as this hap-
pens. The ratchet mechanism now prevents the belts
from being unwound from the spools, preventing the
wheelchair from rolling backwards.
�[0006] Such spring-�loaded, ratchet driven spools are
known from the seatbelt systems of cabs of heavy goods
vehicles, where the solenoid-�controlled ratchet is used
to prevent unwinding of the driver’s seatbelt and hence
restrain the driver in the event of a crash, based upon
the output of a deceleration sensor fitted to the vehicle
cab. As such spools are generally used in prior-�art wheel-
chair restraint systems, they are made in large volumes
for the heavy goods vehicle market and are available
relatively cheaply.
�[0007] A problem with this type of restraint is that the
webbing capacity is too little to allow fitting to the wheel-
chair outside a large vehicle. It is not considered practical
simply to provide higher capacity spools, as it is not con-
sidered economic in the niche market relating to wheel-
chair restraints to set up the tooling etc required to make
the spool and retraction mechanism combined. Another
problem is that there is no manual override to the solenoid
valve, failure of which renders the belts unusable.
�[0008] According to the present invention, there is pro-
vided a wheelchair restraint for use in a vehicle, compris-
ing:�

first and second spools arranged to be fixed rotatably
to the vehicle,
for each spool, a member being capable of being
wound onto the spool, connected at a captive end
to the spool and being provided at the other, free
end, with attachment means for attaching the wind-
able member to a wheelchair,

in which there is provided a common drive means spaced
from each spool and arranged to apply, in use, a force
to the spools so as to act to wind the members onto the
spools.
�[0009] This invention therefore removes the need for
a complicated spring-�return mechanism within each
spool; the spools can be driven relatively simply by the
common drive means. This means that the spools can
be of any desired size, as manufacture of the spools of
differing sizes without the need to generate correspond-
ingly different size return mechanisms within the spool
would be easier than the prior art manufacturing situation
described above.
�[0010] The spools may be linked together by a shaft.
The spools may be linked by the shaft such that they
rotate together. The use of such a shaft is convenient,
as it means that the spools will rotate at the same speed,
therefore drawing in their respective members at the
same rate. This is likely to prevent the two members re-
tracting at different speeds to one another, which could
lead to the wheelchair being unevenly restrained. The
common drive means may be operatively coupled to, and
may be situated on, the shaft.
�[0011] The common drive means may be arranged
such that, in use, the force applied by the members on
the wheelchair is sufficient to coil the members on the
spools as the wheelchair is moved into the vehicle but is
not sufficient to pull the wheelchair into the vehicle. In
one embodiment, the maximum force applied on each of
the members by the action of the common drive means
in use is less than 50N, and is preferably less than 30N.
The torque applied by the common drive means on the
spools may be substantially constant as the members
are coiled on the spools, and may generate a force of
25N on each of the members when the members are fully
coiled.
�[0012] The common drive means may comprise a
spring motor, typically a constant force spring motor. Al-
ternatively, the common drive means may comprise an
electric or hydraulic motor; in such a case the electric or
hydraulic motor may be provided with a clutch that can
selectively disengage the motor from the spools. This
can be advantageous, as it means that the motor does
not necessarily have to be back- �wound when releasing
the windable members from the spools.
�[0013] The restraint may also be provided with a com-
mon ratchet having two states; a first state in which it
acts to prevent the members being uncoiled from the
spools by preventing rotation of the spools in a first sense,
but allows rotation of the spools in a second, opposite
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sense, and a second state where it allows rotation of the
spools in either sense. Accordingly, a ratchet does not
have to be provided in each spool. The ratchet may be
provided in the same housing as the common drive
means.
�[0014] The ratchet may comprise a solenoid, which is
arranged to switch the ratchet between the first and sec-
ond states. Additionally or alternatively, the ratchet may
be provided with a release handle, arranged to switch
the ratchet between the first and second states. The
ratchet may comprise a toothed wheel mounted on the
shaft and at least one pawl biased into contact with the
toothed wheel in the first state; as is common with ratchet
mechanisms, the shape of the toothed wheel may be
such that in the first state the pawl rises over the teeth
of the toothed wheel as the shaft rotates in the first sense
but locks against the teeth as the shaft rotates in the
second sense. At least one of any solenoid and any re-
lease handle may be operatively coupled to the pawl so
as to force the pawl out of engagement with the toothed
wheel in the second state. Having both a solenoid and
manual handle operation is convenient, as the manual
handle provides a backup should the solenoid fail.
�[0015] Each of the members may comprise a band of
webbing, typically of the kind commonly employed in ve-
hicular seat belts. The attachment means may comprise
a hook, buckle or karabiner or other such attachment
hardware.
�[0016] Where the common drive means comprises a
spring motor, the restraint may further comprise a further
motor arranged so as to be able to retract the windable
members, the further motor being capable of exerting
sufficient force on the members so as to be able to load
a wheelchair carrying a person into the vehicle. Accord-
ingly, the motor may be arranged so as to be able to exert
a force of at least 2500 N on the members. Typically, the
motor would be arranged to drive the shaft.
�[0017] The further motor may be provided with a clutch,
so as to enable to motor to be selectively engaged to
drive the spools. This may enable the motor to be disen-
gaged from the spools when the members are being un-
wound from the spools, hence avoiding back-�winding the
motor.
�[0018] In such a case, if the further motor fails, due to
an internal failure, a failure of its power supply or so on,
the spring motor (and, if provided, the common ratchet)
will still function to provide a restraint against movement
of the wheelchair.
�[0019] According to a second aspect of the invention,
there is provided a vehicle fitted with the wheelchair re-
straint of the first aspect of the invention.
�[0020] The members may be of sufficient length to
reach a wheelchair outside the vehicle when they are
fully uncoiled from the spools.
�[0021] According to a third aspect of the invention,
there is provided a combination of the vehicle of the sec-
ond aspect of the invention and a wheelchair, the attach-
ment means of the wheelchair restraint being attached

to the wheelchair.
�[0022] According to a fourth aspect of the invention,
there is provided a method of loading a wheelchair into
a vehicle according to the second aspect of the invention,
comprising attaching the attachment means to the wheel-
chair and moving the wheelchair into a desired position,
allowing the common drive means to rotate the spools
so as to coil the members on the spools. Accordingly,
the wheelchair can be located correctly in the vehicle and
then the slack in the members taken up.
�[0023] The method may comprise the step of extend-
ing the members to reach the wheelchair in the second
position of the ratchet, typically by uncoiling them from
the spools. Once the members are attached to the wheel-
chair, the method may comprise placing the ratchet in
the first position whilst the wheelchair is moved into the
desired position. This means that the wheelchair will be
prevented in moving in the direction away from the spools
- typically backwards - whilst it is being moved into the
desired position.
�[0024] The wheelchair may be positioned outside the
vehicle when the members are attached; the desired po-
sition may be inside the vehicle, typically a driving posi-
tion in front of the controls of the vehicle.
�[0025] There now follows by way of example descrip-
tion of an embodiment of the invention described with
reference to the accompanying drawings, in which: �

Figure 1 shows a perspective view of a wheelchair
restraint according to a first embodiment of the in-
vention;

Figure 2 shows a perspective view of the wheelchair
restraint of Figure 1 from the opposite side;

Figure 3 shows a perspective view of the manual
ratchet release mechanism of the wheelchair re-
straint of Figure 1;

Figure 4 shows a perspective view from underneath
the wheelchair restraint of Figure 1; and

Figure 5 shows a wheelchair being loaded into a
vehicle using the wheelchair restraint of Figure 1;

Figure 6 shows a perspective view of a wheelchair
restraint system according to a second embodiment
of the invention; and

Figure 7 shows a enlarged view of the spring motor
and solenoid of the system of Figure 6.

�[0026] A wheelchair restraint according to a first em-
bodiment of the present invention is shown in Figures 1
to 5 of the accompanying Figures. This restraint compris-
es two spools 15 with webbing 1 of the kind commonly
used for vehicle seat belts coiled around them. A captive
end (not shown) of each length of webbing 1 is held in
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the respective spool 15. The other, free end of each
length of webbing is fitted with a "karabiner" 16; that is a
hook having a spring-�loaded gate. This can be used to
attach the free end of each length of webbing 1 to a suit-
able point on a wheelchair; the hook is passed over a
strut or similar part of the wheelchair, and the spring-
loaded gate 17 prevents the strut inadvertently escaping
the hook.
�[0027] The two spools 15 are linked by a shaft 8 which
rotates in a housing 18 bolted to the vehicle floor in front
of the desired wheelchair position. This shaft 8 is powered
by a constant force spring motor 2. The shaft acts to
rotate the spools 15 in a first sense shown by arrow 20
to cause the webbing 1 to be wound onto the spools 15.
The motor 2 exerts a pull equivalent to the weight of a
mass of approximately 2.5 kg (that is, about 25N) on each
of the lengths of webbing 1. A ratchet 6 prevents rotation
of the shaft and hence the spools in the sense opposite
to that of arrow 20; hence the webbing is prevented from
unwinding.
�[0028] In order to be able to unwind the webbing 1 from
the spools 15, a release mechanism is provided. In this
example ratchet pawls 5 (Figure 4) are mounted on a
shaft 21 in housing 18. A pair of toothed wheels 7 is fixed
to shaft 8 and so rotate with it. The ratchet pawl shaft 21
has a lever at each end; a first one of these 9 is attached
via a pin to a solenoid 3. The other lever 10 is fitted to a
tension spring 11, which keeps the ratchet pawls 5 en-
gaged with the toothed wheels 7. When the solenoid is
energised, the spring force is overcome and the ratchet
pawls are disengaged from the toothed wheel, allowing
the spools to rotate in the sense opposite to the arrow
20 and so allowing the webbing 1 to be unwound.
�[0029] In the event of solenoid failure, manual lever 4
can be used to disengage the ratchet pawls. In this ex-
ample, the lever 4 swivels about the ratchet pawl shaft
21 and is mounted between two cylindrical rubber spac-
ers 12, which hold the lever against a face cam 13. Ro-
tating the lever causes the ratchet pawls to be disen-
gaged. The lever 4 is held off by a notch 23 in the face
cam 13.
�[0030] The operation of the restraint can be seen in
Figure 5 of the accompanying drawings. This depicts
schematically a car 30 fitted with the wheelchair restraint
31 of Figures 1 to 4. In the situation of Figure 5 the ratchet
6 has been released by means of the solenoid 3 or man-
ual release lever 4. The webbing 1 is substantially un-
wound from the spools 15 so that it reaches the wheel-
chair 33 to be loaded onto the vehicle 30. The karabiners
16 are used to fix the webbing 1 to the wheelchair 33.
�[0031] The ratchet is then reengaged by allowing
pawls 5 to come back into contact with toothed wheels
7. The webbing can therefore no longer be extended,
and the constant force spring motor 2 will apply its force
to tend to retract the webbing 1 onto the spools 15. The
wheelchair 33 in then loaded into the vehicle 30 via ramp
34 towards desired location 32. As it is so loaded, the
webbing retracts onto the spools by action of the motor

2; the ratchet prevents the wheelchair rolling backwards.
Once the wheelchair is in the desired position, it is pre-
vented from any backwards movement by the ratchet.
Forwards movement can be restrained by using with any
available rear tie- �down and tensioning device.
�[0032] A second embodiment of the invention is shown
in Figures 6 and 7 of the accompanying drawings. In this
embodiment, two spools containing seat belt webbing
terminated at a free end with a "karabiner" 51 are linked
by a shaft 58 which rotates in a framework bolted to the
vehicle floor in front of the wheelchair. This shaft 58 is
powered by a constant force spring motor 52 which, when
engaged and as with the first embodiment, causes the
belts to be fully wound onto the spools. The motor has
been relocated with respect to the first embodiment of
the invention, and is now located at an end of the shaft
58 adjacent to one of the spools. The spring motor 52 is
designed to exert a pull of about 25N (equivalent to 2.5
kg) on the belts; a ratchet prevents the belts from un-
winding until disengaged by a solenoid valve 53 or man-
ual override lever 54. These release mechanisms allow
the belts to be fully unwound from their spools and at-
tached to a wheelchair outside the vehicle.
�[0033] Once the ratchet is re-�engaged, the belts are
retracted by the spring motor 51 and cannot now be un-
wound, which prevents the wheelchair rolling backwards.
This functionality corresponds to the method shown
above with respect to Figure 5 of the accompanying draw-
ings, and is particularly applicable to motorised wheel-
chairs; the force from the spring motor 52 is insufficient
in itself to pull a wheelchair into the vehicle. This "front
restraint" can be used with any available rear tie-�down
& tensioning device.
�[0034] The ratchet mechanism is shown in more detail
in Figure 7 of the accompanying drawings. In this em-
bodiment, the ratchet pawls 59 are mounted on a shaft
running through the spool housing 60. The spool is at-
tached to a pair of toothed wheels 61. The ratchet pawl
shaft 59 has a lever 54 at one end, which is attached via
a pin to the solenoid 53. This lever 54 carries an exten-
sion, which acts as a manual override should the solenoid
fail and is fitted to a tension spring 62 which keeps the
ratchet pawls engaged with the toothed wheels. When
the solenoid is energised, the spring force is overcome
and the ratchet pawls are disengaged from the toothed
wheel, allowing the safety belts 51 to be unwound.
�[0035] In the event of solenoid failure, the extension
to the lever 54 can be used to disengage the ratchet
pawls.
�[0036] In addition to the function of the first embodi-
ment of the invention, in this second embodiment the
belts can be tensioned using an electric motor 55, fitted
with a reduction gearbox 56 and a magnetic clutch 57.
This electric motor 55 revolves the shaft 58 linking the
webbing spools, tensioning the belts and preventing un-
wanted wheelchair movement. Clutch slippage prevents
over tensioning of the belts and damage to the wheel-
chair. Once switched off, the motor is disengaged and
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the restraint works as described previously.
�[0037] In addition this motor 55 and clutch 57 assembly
can be utilised as a device for winching non- �motorised
wheelchairs into the vehicle. This system has several
advantages over conventional winch and restraint sys-
tems. With the clutch 57 disengaged, the belts can be
withdrawn from the vehicle without having to back-�wind
the motor, and separate restraint belts do not have to be
fitted.

Claims

1. A wheelchair restraint for use in a vehicle, compris-
ing:�

first and second spools arranged to be fixed ro-
tatably to the vehicle,
for each spool, a member being capable of being
wound onto the spool, connected at a captive
end to the spool and being provided at the other,
free end, with attachment means for attaching
the windable member to a wheelchair,

in which there is provided a common drive means
spaced from each spool and arranged to apply, in
use, a force to the spools so as to act to wind the
members onto the spools,�
in which the restraint further comprises a further mo-
tor arranged so as to be able to retract the windable
members, the further motor being capable of exert-
ing sufficient force on the members so as to be able
to load a wheelchair carrying a person into the vehi-
cle.

2. A wheelchair restraint for use in a vehicle, compris-
ing:�

first and second spools arranged to be fixed ro-
tatably to the vehicle,
for each spool, a member being capable of being
wound onto the spool, connected at a captive
end to the spool and being provided at the other,
free end, with attachment means for attaching
the windable member to a wheelchair,

in which there is provided a common drive means
spaced from each spool and arranged to apply, in
use, a force to the spools so as to act to wind the
members onto the spools,�
in which the common drive means is arranged such
that, in use, the force applied by the members on the
wheelchair is sufficient to coil the members on the
spools as the wheelchair is moved into the vehicle
but is not sufficient to pull the wheelchair into the
vehicle.

3. The restraint of claim 1 or claim 2, in which the spools

are linked together by a shaft, such that they rotate
together.

4. The restraint of claim 3 in which the common drive
means is operatively coupled to the shaft.

5. The restraint of claim 1, in which the common drive
means is arranged such that, in use, the force applied
by the members on the wheelchair is sufficient to coil
the members on the spools as the wheelchair is
moved into the vehicle but is not sufficient to pull the
wheelchair into the vehicle.

6. The restraint of claim 2 or claim 5, in which the max-
imum force applied on each of the members by the
action of the common drive means in use is less than
50N, and is preferably less than 30N.

7. The restraint of any preceding claim, in which the
torque applied by the common drive means on the
spools is substantially constant as the members are
coiled on the spools, the common drive means typ-
ically comprising a spring motor.

8. The restraint of claim 7, except as dependent from
claim 1, in which the restraint further comprises a
further motor arranged so as to be able to retract the
windable members, the further motor being capable
of exerting sufficient force on the members so as to
be able to load a wheelchair carrying a person into
the vehicle.

9. The restraint of claim 1 or claim 8, in which the further
motor is arranged so as to be able to exert a force
of at least 2500 N on the members.

10. The restraint of any of claims 1, 8 and 9, in which
the further motor is provided with a clutch, so as to
enable the motor to be selectively engaged to drive
the spools.

11. The restraint of any preceding claim, further com-
prising a common ratchet having two states; a first
state in which it acts to prevent the members being
uncoiled from the spools by preventing rotation of
the spools in a first sense, but allows rotation of the
spools in a second, opposite sense, and a second
state where it allows rotation of the spools in either
sense.

12. The restraint of claim 11, in which the ratchet com-
prises a solenoid, which is arranged to switch the
ratchet between the first and second states and in
which the ratchet is provided with a release handle,
arranged to switch the ratchet between the first and
second states.

13. A vehicle fitted with the wheelchair restraint of any
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preceding claim.

14. A combination of the vehicle of claim 13 and a wheel-
chair, the attachment means of the wheelchair re-
straint being attached to the wheelchair.

15. A method of loading a wheelchair into a vehicle ac-
cording to claim 13, comprising attaching the attach-
ment means to the wheelchair and moving the
wheelchair into a desired position, allowing the com-
mon drive means to rotate the spools so as to coil
the members on the spools.
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