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(54) ELECTROMECHANICAL WALKING AID

(57)  There is a walking aid (1), comprising a handle
(2) for a user to grip and a shaft (3) extending downwards
when in use from the handle. At the end of the shaft there
is an actuator support (4), having extent transverse of
the shaft and six linear actuators (7, 8) connected as
triangular pairs to the actuator support at their top end,
and at the bottom ends pivotally connected to 3 direct

drive wheels (9). The position of each wheel can be in-
dividually adjusted with respect to another wheel to help
a user on an inclined surface, to get up or sit down or to
navigate a step. The walking aid can also include a proc-
essor, Wifi capabilities, voice recognition services and
emergency communication to a third party.
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Description

[0001] The present invention relates to a walking aid
particularly although not exclusively for the elderly.
[0002] Walking aids with motorised elements are well
known in the art. People currently use "Rollators" to walk
assisted. "Rollators" are supportive walkers with wheels
to help movement on a flat surface. These devices tend
to be quite large in comparison to a traditional walking
stick and can therefore cause problems when trying to
move around indoors.

[0003] "Couch Canes" are also a popular aid for the
elderly in helping people to get on and off the toilet or a
chair. These devices tend not to have wheels or rollers
to improve the stability of the device when force is applied
to it by the user. "Couch Canes" are therefore difficult for
the user to take everywhere with them. They can be a
fixed height or can have an adjustable element to change
the height depending on the user’s requirements.
[0004] There are walking aids which enable someone
to get upstairs, however in practice it is unlikely that an
elderly person would use a hand held device to walk up
a flight of stairs when there many known stair lifts avail-
able. It would however be helpful if one or a few steps
could be navigated such as a step up to a door, a pave-
ment edge or even the threshold of a doorway.

[0005] There are walking aids in the prior art which
teach a variable wheel base with the adjustment of a third
central wheel, for example US 2013/0306120 A1. This,
like others, has a single wheel axis for the two outer
wheels which can cause stability issues when walking
along a slope. For example most pavements in the UK
experience a gentle incline towards the road for ease of
drainage.

[0006] The object of the presentinvention is to provide
an improved walking aid.

[0007] According to the invention there is provided a
walking aid, comprising:

¢ ahandle,

¢ ashaft extending downwards in use from the handle,
to

e an actuator support, having extent transverse of the
shaft

* 6 linear actuators connected as triangular pairs to
the actuator support at their top end, and at the bot-
tom ends pivotally connected to,

e 3 direct drive wheels,

wherein the position of each wheel can be individually
adjusted with respect to another.

wherein the triangular arrangement is that the actuator
support provides bases for triangles having actuators ex-
tending at either sides.

[0008] Preferably the actuator support has 3 integral
brackets with a plurality of apertures. The apertures pro-
vide a location for each linear actuator to be pivotally
connected and the plurality allows for adjustment of the
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device. An alternative is that the brackets are separate
components to the actuator support, they may also con-
tain only two apertures.

[0009] The brackets are located equally spaced along
the actuator support, however it can be envisaged that
they are spaced unequally. The brackets are also orien-
tated along the same centreline, however they can be
spaced with the middle bracket off centre.

[0010] The walkingaid can comprise sensors to detect,
particularly although not exclusively, changes in the us-
ers strength, force applied by the user, position of the
device including pitch, roll, tilt and acceleration, and ex-
tension of the linear actuators.

[0011] The walking aid comprises a processor to re-
ceive communication from each sensor and to instigate
adjustment of the device.

[0012] It can be envisaged that the device could have
more than 3 wheels, however preferably there are 3.
[0013] The walking aid may also comprise a Wifi con-
nection, this enables the processor to access cloud serv-
ices. The cloud services could include speech recogni-
tion services, access to audio files and emergency num-
bers as well as other health related services.

[0014] Elderly people often find it difficult to use mod-
ern technology to make regular phone calls to their loved
ones, especially in emergency situations. The walking
aid may also consist of further sensors and transmitters
so that loved ones are able to check whether the user is
weaker than usual, whether they have been for a walk
that day and other such variables remotely. There may
also be the capability of aloved one being alerted if some-
thing changes for the user that could cause concern.
[0015] Often a user may not need a walking aid at all
times and could leave it somewhere remote from where
they are. The walking aid can have speech recognition
and voice direction finding capabilities. The processor
can digitise local binary audio and instigate an adjust-
ment to the device or cause the device to move towards
the user.

[0016] Whilst it can be envisaged that the walking aid
could have 3 linear actuators paired with a fixed leg which
is pivotally connected to the direct drive wheel it is pref-
erable that it has 6 linear actuators arranged in pairs and
connected to the direct drive wheel.

[0017] To help understanding of the invention, a spe-
cific embodiment thereof will now be described by way
of example and with reference to the accompanying
drawings, in which:

Figure 1  is an isometric view of a walking aid of the
present invention,

Figure 2 is a side view of the walking aid navigating
a step,

Figure 3 is a side view of the walking aid helping a
user to stand,

Figure 4 is a front view of the walking aid helping a
user to walk on a slope,

Figure 5 is aplan view of cut through X-X on Figure 4,
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Figure 6 is aflow chart representing the control of the

present invention.

[0018] Referring to the Figures there is a walking aid
which can be used by an elderly person. The walking aid
1 consists of a handle 2, a shaft 3 and an actuator support
4. The actuator support has three integral brackets 5 with
a plurality of apertures 6. The apertures are for pivotally
connecting six linear actuators arranged in pairs consist-
ing of a rear actuator 7 and a front actuator 8. Each pair
of actuators is pivotally connected to a direct drive wheel
9 arranged in a triangular arrangement where the actu-
ator support provides one side of the triangle. Each pair
of linear actuators and a direct drive wheel can be col-
lectively referred to as a leg 10.

[0019] The front and rear actuators are arranged in the
same plane as seen in Figure 5. One actuator corre-
sponds to a single assembly including an armature 11
and an axle 12 on which the other actuator is connected.
This assembly fixes one actuator with respect to the axle
where the other actuator is allowed to rotate relative to
the first actuator. This also prevents the motor from ro-
tating. In the centre of the wheel 9 is a series of coils 13
which when energised attract permanent magnets 14,
housed in a cylinder 15. This cylinder revolves around
the armature on ball bearings 16 when the coils are ac-
tivated. The cylinder is then surrounded by rubber com-
pleting the tyre 17.

[0020] The walking aid is driven by three brushless di-
rect drive DC motors 18 which drive the wheels 9. The
linear actuators are based on stepper motors 19 for leg
rotation and elongation. Each of the three legs includes
rotation and extension sensors 20. They are all driven
by the main electronics and computation module 21
which receives sense data from the users hand and fin-
gers and motion and orientation sensors. Low level sta-
bility control is performed within the local processor 22.
[0021] Each actuator is individually lengthened or
shortened to suit the user’s environment, to either rotate
the legs forward or backwards, reduce or increase the
wheel base or reduce or increase the overall height of
the legs. The way in which the walking aid can achieve
this is described by the following examples.

[0022] One function of the walking aid is to help a user
to sit on a toilet or sofa for example, or to stand from a
seated position. To sit, a user would bring the walking
aid tonear where they wanted to sit, the walking aid would
thenincrease its wheelbase to enable a more stable foun-
dation for the user to lean against while sitting. Inincreas-
ing the wheel base you are also reducing the overall
height of the walking aid to follow the user into a sitting
position. An example of this is shown in Figure 3.
[0023] Onceauserisstoodup, thewalking aid requires
asmaller wheelbase to be able to navigate indoors, which
also avoids the requirement for specially adapted hous-
ing.

[0024] When the user is walking, either indoors or out-
side, the walking aid senses the pressure of auser’'s hand
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on the handle, the walking aid then moves in the desired
direction at the speed required for the hand to always be
fully supported. The walking aid can reduce its wheel-
base to the minimum and act like a Segway (RTM), a
self-supported inverse pendulum.

[0025] The walkingaid can navigate steps, forexample
the threshold of a doorway or a pavement edge. For sup-
port on a step as shown in Figure 2, the walking aid can
shorten and extend forward its middle wheel, while
lengthening and stabilising the outer two legs to ensure
a stable tripod wheelbase to support the user. Once the
user has taken the step, the back legs shorten and move
forward to be in the desired position for walking again.
The user does not have to lift the walking aid, or walk
unsupported at any time.

[0026] The walking aid is also beneficial when walking
on a slope. For example pavements in the UK are sloped
to help drainage into the gutters of the road. The fact that
each leg of the walking aid is individually adjustable al-
lows the road to be sloped but the actuator support to
remain horizontal to best support the user as shown in
Figure 4.

[0027] An advantage to the preferred embodiment is
thatthe walking aid can assist the user in walking, moving
around indoors, helping to stand or sit, navigate a step
and remain stable while walking along a slope among
others features all in one ergonomic device.

[0028] The invention is notintended to be restricted to
the details of the above described embodiment. For in-
stance, the processor could also digitise local binary au-
dio for use in speech recognition and voice direction find-

ing.

[0029] The walking aid can also replay audio received
as MP3 files.

[0030] The walking aid can be Wifi enabled which al-

lows the processor to access cloud services where
amongst other health related services, speech recogni-
tion services and access to entertaining audio files is per-
formed.

[0031] The walking aid can have an adjustable handle
or shaft to suit the height of any user without amending
the wheelbase to compensate.

[0032] The walking aid can have 3 linear actuators
paired with 3 fixed legs which are pivotally connected to
the direct drive wheel, however it is preferable that it has
6 linear actuators arranged in pairs as described herein-
before.

Claims
1. A walking aid, comprising:

* a handle,

* a shaft extending downwards in use from the
handle, to

« an actuator support, having extent transverse
of the shaft
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« at least 3 linear actuators connected to the ac-
tuator support at their top end, and at the bottom
end each pivotally connected to one of,

« at least 3 direct drive wheels,

wherein the position of each wheel can be individu-
ally adjusted with respect to the others.

Awalking aid as claimedin claim 1, wherein the walk-
ing aid has 6 linear actuators connected as triangular
pairs to the actuator support at their top end, and at
the bottom end connected to the at least 3 direct
drive wheels.

Awalking aid as claimed in claim 1 or claim 2, where-
in the actuator support has integral brackets for each
linear actuator to be connected to.

Awalking aid as claimed in claim 1 or claim 2, where-
in the actuator support has separate brackets for
each linear actuator to be connected to.

Awalking aid as claimed in claim 3 or claim 4, where-
in the brackets have at least two apertures adapted
to adjust the walking aid to suit a user.

A walking aid as claimed in any preceding claim,
wherein the walking aid can further comprise sen-
sors to detect at least one of:

« changes in the users strength, and/or

« force applied by the user, and/or

« the position of the device including pitch, roll,
tilt and acceleration, and/or

* the extension of the linear actuators.

Awalking aid as claimed in claim 6, wherein the walk-
ing aid comprises a processor to receive communi-
cation from each sensor and to instigate adjustment
of the walking aid.

Awalking aid as claimedin claim 7, wherein the walk-
ing aid comprises a Wifi connection adapted to en-
able the processor to access cloud services.

A walking aid as claimed in any preceding claim,
wherein the walking aid is adapted to comprise GPS
or an alternative location or tracking system.

A walking aid as claimed in any preceding claim,
wherein the walking aid is adapted to comprise at
least one of:

* speech recognition services, and/or

« access to audio files, and/or

* access to emergency phone numbers, and/or
* access to other health related services.
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1.

12.

13.

A walking aid as claimed in any preceding claim,
wherein the walking aid is adapted to communicate
to a third party whether:

« the user is weaker than usual,

+ they have been for a walk that day and

« other such variables related to a user’s health
or wellbeing.

A walking aid as claimed in any preceding claim,
wherein the walking aid is adapted to alert automat-
ically a third party if something changes for the user
that could cause concern.

A walking aid as claimed in any preceding claim,
wherein the walking aid further comprises:

« voice direction finding capabilities, and
+ a processor, adapted to digitise local binary
audio and instigate:

* an adjustment to the device; and/or
« the device to move towards the user.
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