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DESCRIPTION
Field of the Invention

[0001] The invention relates to a powered mobility device with tilt mechanism having multiple 
pivots, typically a powered wheelchair, which is able to be steered with or without the use of 
hands.

Background of Invention

[0002] A problem with existing mobility devices such as wheelchairs is that they are not easily 
operable by a user, especially those users that have significant loss or impaired movement of 
their limbs (arms and legs).

[0003] Also most all wheelchairs are not suitable to be used on all surface types. They are not 
able to be used easily or effectively on soft surfaces such as lawns or undulating surfaces, i.e. 
they are not able to be used "off road". They are prone to get stuck and require assistance of 
others to be able to go "off road".

[0004] Powered wheelchairs typically require hand controls to steer and propel the wheel chair 
forward and backward and/or only one pivoting mechanism for controlling the forward and 
backward movement of the wheelchair. It is known to have wheel chairs that are controlled by 
the weight placement of the user, however these are not suitable for providing fine control of 
such movement in places where required (such as a crowded place or in a shop) or are not 
suitable for "off road" use.

[0005] The closest prior art document EP2601093 discloses a conversion assembly that can 
be applied to "SEGWAY®" transporters or to similar vehicles with equivalent working principle 
to enable riding thereof in a position where the user is sitting down instead of standing up. The 
conversion assembly comprises a seat that can be positioned on the platform of the 
transporter for co-operating functionally with the corresponding sensors for detection of the 
presence of the rider, a stabilization unit for stabilizing the transporter, which can be actuated 
by the rider sitting down, and activation and deactivation means for activating the sensors 
following upon actuation of the stabilization unit and for deactivating them even automatically in 
the case of the rider falling off the transporter.

Prior References:

[0006] It will be clearly understood that, although a number of prior art publications may be 
referred to herein; this reference does not constitute an admission that any of these
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documents form part of the common general knowledge in the art, in New Zealand or in any
other country.

Definitions:

[0007] It is acknowledged that the term 'comprise' may, under varying jurisdictions, be 
attributed with either an exclusive or an inclusive meaning. For the purpose of this 
specification, and unless otherwise noted, the term 'comprise' shall have an inclusive meaning 
- i.e. that it will be taken to mean an inclusion of not only the listed components it directly 
references, but also other non-specified components or elements. This rationale will also be 
used when the term 'comprised' or 'comprising' is used in relation to one or more steps in a 
method or process.

Object of the Invention

[0008] It is an object of the invention to provide a powered mobility device with tilt mechanism 
having multiple pivots, typically a powered wheelchair, that ameliorates some of the 
disadvantages and limitations of the known art or at least provide the public with a useful 
choice.

Summary of Invention

[0009] In a first aspect the invention resides in a powered mobility device with a tilt mechanism 
having multiple pivots, typically a powered wheelchair, which is able to be driven and steered 
with or without the use of hands, wherein the powered mobility device includes:

1. i. at least two drive wheels where each drive wheel is mounted on a separate drive shaft 
such that the each drive wheel can be independently driven;

2. ii. a drive controller drivingly coupled to the shafts;
3. iii. a seat mounted on a tilt mechanism enabling the seat to tilt in a forward, backward, 

left and right direction as a result of the user displacing their body weight in either of 
those directions; and

4. iv. a weight displacement sensor connected to the tilt mechanism and the drive controller 
such that upon sensing a weight displacement of a user in a particular direction the 
weight displacement sensor causes the drive controller to impart drive to one or both of 
the drive wheels to move the mobility device in the direction of the sensed displaced 
weight of the user and enable the mobility device to be driven in a forward or backward 
direction and/or steered in a left or right direction;

the mobility device being further characterized in that the tilt mechanism includes a primary 
pivot, a secondary pivot and a tertiary pivot, where the primary pivot is mounted on the shafts 
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to allow the tilt mechanism to tilt the seat in a backwards or forwards direction, and the 
secondary pivot is spaced a distance above the primary pivot so that the secondary pivot is 
situated between the seat and the shafts such that the secondary pivot allows the seat to tilt 
backwards or forwards about the secondary pivot to enhance the offset of weight transfer to 
allow increased control of the backwards or forwards tilt of the seat relative to the shafts, where 
the tertiary pivot is connected to and situated between the secondary pivot and the seat such 
that the tertiary pivot enables the tilt mechanism to tilt the seat in a left or right direction to allow 
the mobility device to turn left or right, the tertiary pivot is connected to the secondary pivot by 
at least one rod that extends upwardly from the secondary pivot towards the seat.

[0010] Preferably, the mobility device includes a tilt locker adapted to lock the tilt mechanism to 
disable the seat from being tilted.

[0011] Preferably, the mobility device includes a hand controller selectively engageable with 
the tilt mechanism and the weight displacement sensor such that the hand controller is 
adapted to disengage left and right movement of the tilt mechanism so that the hand controller 
when moved left or right causes the weight displacement sensor to enable the drive controller 
to steer the mobility device in a desired direction.

[0012] Preferably, the primary pivot includes a base unit pivotally situated on the shafts, 
wherein the base unit houses at least the drive controller.

[0013] Preferably, the secondary pivot is situated above and adjacent the base unit so as to 
pivotally connect a respective end of the rod to the base unit.

[0014] Preferably, the tilt mechanism includes one or more adjustable springs to balance and 
compensate for people of different weights, characterized in that the adjustable spring(s) is/are 
attached at one end to an upper point/part of the tilt mechanism and is attached at the other 
end to a fixed point/part on the powered mobility device.

[0015] Preferably, the powered mobility device includes a hydraulic system to control and 
regulate the movement of the seat, characterized in that the hydraulic system includes an 
hydraulic ram or rams, an hydraulic line or lines and one or more hydraulic flow valve(s), the 
hydraulic ram or rams is/are connected between the seat and the base unit.

[0016] Preferably, the powered mobility device has a line locker is connected to the hydraulic 
system, and the line locker when activated locks the hydraulic system to disable the seat from 
moving sideways.

[0017] Preferably, the mobility device has two wheels.

[0018] Preferably, the weight displacement sensor upon sensing weight displacement in a 
forward direction causes the drive controller to impart drive to the wheels to move the mobility 
device in a forward direction.
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[0019] Preferably, the weight displacement sensor upon sensing weight displacement in a 
backward direction causes the drive controller to impart drive to the wheels to move the 
mobility device in a backward direction.

[0020] Preferably, the speed of the mobility device is controlled by the forward or backward 
movement of the seat by the user such that the greater rate of displaced weight in the forward 
or backward movement of the seat is sensed by the weight displacement sensor and causes 
the drive controller to increase the drive output to the wheels and thus increase the speed of 
the mobility device.

[0021] Preferably, the degree of turn of the mobility device is controlled by the degree of left or 
right movement of the user such that the greater the extent of the left or right movement 
sensed by the weight displacement sensor causes the drive controller to impart a tighter left or 
right turn of the mobility device.

[0022] Any other aspects herein described

Brief Description

[0023] The invention will now be described, by way of example only, by reference to the 
accompanying drawings:

Figure 1 is a front side perspective view of a powered mobility device in accordance with a 
preferred embodiment of the invention.

Figure 2 is a back side perspective view of the powered mobility device as shown in figure 1.

Figure 3 is a back side perspective view of the powered mobility device (with the seat 
removed) as shown in figure 1.

Figure 4 is a side cutaway side view of a powered mobility device a preferred embodiment of 
the invention.

Figure 5 is a back view of the powered mobility device with multiple pivot drive control 
mechanism as shown in figure 4.

Description of the Preferred Embodiment(s):

[0024] The following description will describe the invention in relation to preferred 
embodiments of the invention, typically a powered wheelchair, that is able to be steered with or 
without the use of hands. The invention is in no way limited to these preferred embodiments as 
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they are purely to exemplify the invention only and that possible variations and modifications 
would be readily apparent without departing from the scope of the invention.

[0025] The mobility device shown in the figures 1 to 5 is to a preferred embodiment of a 
wheelchair.

[0026] Figures 1 to 3 show differing views of the wheelchair 100 and figures 4 & 5 show the 
details of the multi pivot arrangement for the wheelchair 100.

[0027] The wheelchair 100 is a powered wheelchair 100 and is typically powered by electric 
battery, however other known modes of powering the wheelchair 100 are envisaged.

[0028] The wheelchair 100 is able to be driven on road and off-road. The wheelchair 100 is 
able to be maneuvered and steered with or without the use of hands. The movement and 
steering of the wheelchair 100 is able to be undertaken by weight displacement of the user 
within the seat 103 of the wheelchair 100 without using their hands.

[0029] The wheelchair 100 has two wheels 101 each mounted to separate independently 
driven shafts 104. The driven shafts 104 are drivingly connected to a drive motor via a drive 
transmission. The drive motor is controlled by a drive controller 20. The drive controller 20 is 
connected to a weight displacement sensing unit 30. The weight displacement sensing unit 30 
is connected to a seat tilt mechanism 40. The seat 103 is detachable to the seat tilt mechanism 
40.

[0030] The seat 103 is mounted to the tilt mechanism 40 so that the seat 103 can be tilted in a 
forward direction in order to cause the wheelchair 100 to move forward and can be tilted in a 
backward direction to move the wheelchair 100 in a reverse direction. The seat 103 is tilted 
under the action of the user displacing their weight in particular direction they desire the 
wheelchair to move. The further the weight displacement the faster the wheelchair will move. 
Tilting of the seat to the left or to the right enables the wheelchair to be steered e.g. shifting of 
the users weight to the left would cause the wheelchair 10 to be steered to the left.

[0031] The wheelchair 103 can include variable tilt lock mechanism to enable the tilt 
mechanism to be locked so that the seat is unable to be tilted in the left and right directions, 
however forward and backward movement of the seat is still actionable.

[0032] The weight displacement sensing unit 30 upon sensing weight displacement of a user in 
a forward direction causes the drive controller 20 to impart drive to the wheels such that the 
wheelchair 100 moves in a forward direction. The weight displacement sensing unit 30 upon 
sensing weight displacement of a user in a backward direction causes the drive controller 20 to 
impart drive to the wheels such that the wheelchair 100 moves in a backward direction. The 
speed of the wheelchair 100 is governed by the rate of forward and backward displaced weight 
movement of the user in a particular direction. The weight displacement sensing unit 30 uses 
gyroscopes to sense the weight displacement of a user and includes a biasing system 
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connectable to the tilt mechanism 40. The biasing system has springs located between the tilt 
mechanism 40 and the weight displacement sensing unit 30. If a user has limited upper body 
control, these springs provide resistance to return the user to a non tilt position.

[0033] The weight displacement sensing unit 30 is able to be activated between an off and on 
positions such that when in the off position the weight displacement sensing unit 30 is in a non 
operational state and when in an on position the weight displacement sensing unit 30 is an 
operational state to sense the weight displacement of a user to drive and steer the wheelchair 
100.

[0034] The degree of turn of the wheelchair 100 is controlled by the degree of left and right 
movement of the user such that the greater extent of the left or right movement the tighter the 
left or right turn able to be achieved.

[0035] The seat 103 can be releasably mounted to the tilt mechanism 40 by a cam locking 
type arrangement so that the seat 103 is able to be removed when required such as to 
undertake maintenance or replace the seat with another.

[0036] The seat 103 has a seat portion, back portion, left side portion and right side portion. 
The seat and back portions can be separate from the left and right side portions so that the 
seat and back portion able to move independently relative to the left and side right portions. 
The left and right side portions can be able to be moved laterally so that the width between the 
left and side portions can be adjusted in order to accommodate different sized users. Also the 
left and right side portions are removable to allow users to be loaded on to and unloaded from 
the wheelchair 100. Alternatively, the left and right side portions are pivotally mounted to the 
seat such that they are able to be rotated upwardly and out of the way so that a user can be 
loaded on to and unloaded from the wheelchair 100. The seat 103 is preferably inclined in a 
forward direction.

[0037] The wheelchair 100 includes a dampener situated and connected to the tilt mechanism 
such that the dampener is adapted to control pendulum effects and oversteering effects upon 
using the wheelchair 100. The dampener is a hydraulic dampener and includes an adjustable 
valve 50 so that the dampening effect can be increased or decreased.

[0038] The wheelchair 100 can have foot stands that are able to be raised and lowered such 
that when in the lowered position the foot stands provide stability to the mobility device when 
stationary. The foot stands at the distal ends can include castor wheels.

[0039] The wheelchair 100 includes mudguards extending over and above the wheels 101. 
The rims of the wheels 101 can includes handgrips such that when desired a user can 
maneuver the mobility device by hand.

[0040] Turning to figures 4 & 5 the mobility device shows details pertaining to the tilt 
mechanism having multiple pivots in order to control the movement and steering of the 
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wheelchair 100. For illustrative purposes both figures 4 & 5 show the seat 103 in various 
stages of forward (103F), upright (103U), backward (103B), right sideways (103R) and left 
sideways (103L) positions.

[0041] The wheelchair 100 consists of two spaced apart drive wheels 101, each mounted to a 
separate shaft 104 that is independent of the other drive wheel. A base 102 is pivotally situated 
on the shafts 104 which form the primary pivot P1 of the tilt mechanism. The seat 103 is 
connected to the base 102 about two further pivots, the secondary pivot P2 and tertiary pivot 
P3, by way of rods 105.

[0042] Secondary pivot P2 is situated above and adjacent the base 102 so as to pivotally 
connect respective ends of the rod 105 to the base 102 (as shown in figure 5). Both the 
primary and secondary pivots P1 & P2 allow the seat 103 to pivotally move in a forward and 
backward direction (103F, 103B) relative to the wheels 101 as to allow the wheel chair 100 
move in a forward or backward direction. The secondary pivot P2 enhances the offset of 
weight transfer by a user so as to cause increased control of the back or forward tilt (103F, 
103B) of the seat 103 relative to the shaft 104 which is not possible with just a primary pivot.

[0043] Tertiary pivot P3 is situated above the secondary pivot P2 and is situated below and 
adjacent the seat 103 so as to pivotally connect the respective ends of the rod 105 to the seat. 
Tertiary pivot P3 allows the tilt mechanism to tilt the seat 104 in left and right directions (103R, 
103L) so as to allow the wheel chair to turn left or right. In order to enhance and control the 
movement of the seat 104 in the left and right directions, hydraulic rams 108 are connected 
between the seat and the base 102. The hydraulic rams are connected to hydraulic lines 109 
that are in turn connected to a hydraulic flow valve so that the sideways, forward and backward 
movement can be controlled and regulated. The hydraulic system is connected to a line locker 
111 which is able when activated to lock the hydraulic system such that the seat is unable to 
move in a sideways movement (103L, 103R). When in this locked movement the sideways 
movement of the wheel chair is operated by a joystick, preferably situated on and adjacent a 
side arm of the wheel chair 100.

[0044] The adjustable spring(s) 107 is a means of balancing and compensating for people of 
different weight. The adjustable spring(s) 107 is attached at one end to an upper region of the 
shaft /rod 105 and is attached at the other end to a fixed point/part 106 on the wheel chair 100.

[0045] The base 102 houses the drive control mechanism, the main components of the weight 
displacement sensing mechanism that is connectable to the tilt mechanism and the drive 
control mechanism such that upon sensing a weight displacement of a user in a particular 
direction the weight displacement sensor causes the drive control means to impart drive to the 
drive wheels via the shafts 104 to move the wheel chair in the direction of the sensed displaced 
weight of the user so that the wheel chair is able to be driven in a forward and backward 
direction and steered in a left or right direction. The greater the weight displacement sensed 
the faster the wheel chair moves, for example leaning forward slightly will cause the wheel 
chair to move slowly in a forward direction, however leaning far forward will cause the wheel 
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chair to move at a faster speed.

Advantages

[0046]

1. a) A mobility device that is able to be operated by the user only
2. b) A mobility device that is easily maneuverable
3. c) A mobility device with a secondary pivot so as to enhance the offset of weight transfer 

of a user so as to cause increased control of the back or forward tilt of the seat relative 
to the drive shaft

4. d) A mobility device that has dual steering functionality
5. e) A mobility device having variable locking functionality to vary and lock the seat from 

tilting
6. f) A mobility device having optional hands steering control
7. g) A mobility device having sway control
8. h) A mobility device that is able to be used "off road"

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not 
form part of the European patent document. Even though great care has been taken in 
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all 
liability in this regard.
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ELDREVET MOBILITETSANORDNING MED VIPPEMEKANISME, DER HAR 

FLERE PIVOTER

Patentkrav

1. En eldrevet mobilitetsanordning med vippemekanisme (40), der har flere 

pivoter (P1, P2, P3), typisk en eldrevet kørestol (100), der kan køres og styres 

med eller uden brug af hænder, hvori den eldrevne mobilitetsanordning 

omfatter:

i. mindst to drivhjul (101), hvor hvert drivhjul (101) er monteret på en separat 

drivaksel (104), så hvert drivhjul (101) kan drives uafhængigt;

ii. en drivstyreenhed (20), der er koblet drivmæssigt til akslerne (104);

iii. et sæde (103), der er monteret på en vippemekanisme (40), der gør det 

muligt for sædet (103) at vippe i en fremadgående, bagudgående, venstre og 

højre retning som resultat af, at brugeren forskyder sin kropsvægt i én af 

retningerne; og

iv. en vægtforskydningssensor (30), der er sluttet til vippemekanismen (40) og 

drivstyreenheden (20), så vægtforskydningssensoren (30) efter registrering af 

en brugers vægtforskydning i en bestemt retning, forårsager, at 

drivstyreenheden (20) overfører drivkraft til ét eller begge af drivhjulene (101) 

for at bevæge mobilitetsanordningen i retning af den registrerede forskudte 

vægt af brugeren og muliggøre mobilitetsanordningens bevægelse i en 

fremadgående eller bagudgående retning og/eller styres i en venstre eller 

højre retning;

mobilitetsanordningen, der desuden er kendetegnet ved, at vippemekanismen 

(40) omfatter en primær pivot (P1), en sekundær pivot (P2) og en tertiær pivot 

(P3), hvor den primære pivot (P1) er monteret på akslerne (104) for at tillade 

vippemekanismen (40) at vippe sædet (103) i en bagudgående og 

fremadgående retning, og den sekundære pivot (P2) er placeret i en afstand 

over den primære pivot (P1), så den sekundære pivot (P2) er placeret mellem 

sædet (103) og akslerne (104), på en sådan måde, at den sekundære pivot 

(P2) tillader sædet (103) at vippe bagud eller fremad omkring den sekundære 

pivot (P2) for at øge udligningen af vægtoverførsel for at muliggøre øget



DK/EP 3081472 T3

5

10

15

20

25

30

2

kontrol af den bagudgående eller fremadgående vipning af sædet (103) i 

forhold til akslerne (104), hvor den tertiære pivot (P3) er tilsluttet og placeret 

mellem den sekundære pivot (P2) og sædet (103), på en sådan måde, at den 

tertiære pivot (P3) gør det muligt for vippemekanismen (40) at vippe sædet

(103) i en venstre eller højre retning for at gøre det muligt for 

mobilitetsanordningen at dreje til venstre eller højre, den tertiære pivot (P3) er 

sluttet til den sekundære pivot (P2) med mindst én stav (105), der strækker sig 

opad fra den sekundære pivot (P2) i retning af sædet (103).

2. Den eldrevne mobilitetsanordning, som krævet i krav 1, hvori 

mobilitetsanordningen desuden omfatter en vippelåseenhed (111), der er 

tilpasset til at låse vippemekanismen (40) for at deaktivere muligheden for 

vipning af sædet (103).

3. Den eldrevne mobilitetsanordning, som krævet i krav 1 eller krav 2, hvori 

mobilitetsanordningen desuden omfatter en håndstyringsenhed, der kan 

vælges at lade gå i indgreb med vippemekanismen (40) og 

vægtforskydningssensoren (30), på en sådan måde, at håndstyringsenheden 

er tilpasset til at deaktivere venstre og højre bevægelse af vippemekanismen 

(40), så håndstyringsenheden, når den bevæges til venstre eller højre, får 

vægtforskydningssensoren (30) til at gøre det muligt for drivstyreenheden (20) 

at styre mobilitetsanordningen i en ønsket retning.

4. Den eldrevne mobilitetsanordning, som krævet i krav 1, hvori den primære 

pivot (P1) omfatter en basisenhed (102), der er drejeligt placeret på akslerne

(104) , hvori basisenheden (102) huser mindst drivstyreenheden (20).

5. Den eldrevne mobilitetsanordning, som krævet i krav 4, hvori den 

sekundære pivot (P2) er placeret over og tilstødende basisenheden (102) for 

drejeligt at forbinde en respektiv ende af staven (105) med basisdelen (102).

6. Den eldrevne mobilitetsanordning, som krævet i krav 1, hvori 

vippemekanismen (40) omfatter én eller flere justerbare fjedre (107) for at
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afbalancere og kompensere for personer med forskellig vægt, kendetegnet 

ved, at den/de justerbare fjeder/fjedre (107) er fastgjort i én ende til et øverste 

punkt/en øverste del af vippemekanismen (40) og er fastgjort i den anden 

ende til et fast punkt/en fast del på den eldrevne mobilitetsanordning.

7. Den eldrevne mobilitetsanordning, som krævet i krav 1, hvori 

vippemekanismen (40) omfatter et hydraulisk system til at kontrollere og 

regulere bevægelsen af sædet (103), kendetegnet ved, at det hydrauliske 

system omfatter et hydraulisk stempel (108) eller stempler, en hydrauliklinje 

(109) eller linjer og én eller flere hydrauliske strømningsventiler, det eller de 

hydrauliske stempler er forbundet mellem sædet (103) og basisenheden (102).

8. Den eldrevne mobilitetsanordning, som krævet i krav 7, hvori en 

linjelåseenhed (111) er sluttet til det hydrauliske system, og linjelåseenheden 

(111), når den aktiveres, låser det hydrauliske system for at forhindre sædet 

(103) i at bevæge sig sidelæns.

9. Den eldrevne mobilitetsanordning, som krævet i krav 1, hvori 

mobilitetsanordningen har to hjul (101).

10. Den eldrevne mobilitetsanordning, som krævet i krav 1, hvori 

vægtforskydningssensoren (30) efter registrering af vægtforskydning i en 

fremadgående retning får drivstyreenheden (20) til at overføre drivkraft til 

hjulene (101) for at bevæge mobilitetsanordningen i en fremadgående retning.

11. Den eldrevne mobilitetsanordning, som krævet i krav 1, hvori 

vægtforskydningssensoren (30) efter registrering af vægtforskydning i en 

bagudgående retning får drivstyreenheden (20) til at overføre drivkraft til 

hjulene (101) for at bevæge mobilitetsanordningen i en bagudgående retning.

12. Den eldrevne mobilitetsanordning, som krævet i krav 1, hvori hastigheden 

af mobilitetsanordningen styres af brugerens fremadgående eller 

bagudgående bevægelse af sædet (103), så den største rate af forskudt vægt i 
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den fremadgående eller bagudgående bevægelse af sædet (103) registreres 

af vægtforskydningssensoren (30) og får drivstyreenheden (20) til at øge den 

drivkraft, der overføres til hjulene (101), og dermed øge hastigheden af 

mobilitetsanordningen.

5

13. Den eldrevne mobilitetsanordning, som krævet i krav 1, hvori 

mobilitetsanordningens drejegrad er styret af graden af brugerens bevægelse 

til venstre eller højre, så jo større omfanget af den venstre eller højre 

bevægelse, der registreres af vægtforskydningssensoren (30), får

10 drivstyreenheden (20) til at bevirke en skarpere venstre- eller højredrejning af 

mobilitetsanordningen.
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Figure 1
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Figure 2
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Figure 3
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Figure 4
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