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SWITCH-ACTUATED J OYSTICK FOR 
POWER WHEELCHAIRS 

BACKGROUND OF THE INVENTION 

Persons With severe physical disabilities require the use of 
power Wheelchairs for mobility, Which are typically con 
trolled through a joystick. However, When the user has no 
functional control of his/her upper extremities (e.g. quad 
riplegia) using a joystick becomes inadequate. In these cases 
the use of alternate control systems is needed such as head 
arrays, chin joysticks, foot control, etc. Several progressive 
conditions such as multiple sclerosis (MS) and amio-lateral 
sclerosis (ALS) often render these alternate systems unusable 
since voluntary motor control becomes extremely limited. 
For such severe cases a single sWitch-driving system (eg 
blink sWitch, puff sWitch, EMG sWitch) is used to control a 
scanning array linked to the Wheelchair electronics. These 
sWitch-driving systems require the use of specialiZed control 
interfaces, special Wheelchair electronics and special rehab 
Wheelchairs all of Which are very expensive and limit the use 
of sWitch driving control to a very limited number of high end 
Wheelchairs. For individuals With severe progressive condi 
tions, such as the ones indicated before, this means being able 
to drive their Wheelchairs With a regular joystick at one point 
in time and then having to abandon the chair they are used to, 
in order to acquire a neW chair (Which may easily cost three to 
four times as much as their original chair) so that the needed 
electronics and driving interfaces can be purchased and incor 
porated to it. 

Thus, What is needed is a universal single actuator-driving 
system for poWer Wheelchairs, Which can be attached to any 
Wheelchair joystick and controlled by any of the single 
sWitches available for persons With disabilities. 

SUMMARY OF THE INVENTION 

According to an aspect of the invention, a remote joystick 
actuating apparatus includes a ?rst moving element having a 
?rst pass-through opening receiving said joystick, Wherein a 
portion of said ?rst moving element is mechanically con 
nected to a ?rst movement generating unit, said ?rst moving 
element moves said joystick betWeen a front and back posi 
tion in response to said ?rst movement generating unit acti 
vation. 

According to another aspect of the invention, a second 
moving element having a second pass-through opening 
receiving said joystick is provided, Wherein a portion of said 
second moving element is mechanically connected to a sec 
ond movement generating unit, said second moving element 
moves said joystick betWeen a left and right position in 
response to said second movement generating unit activation. 

According to a further aspect of the invention, a control 
unit is provided that selectively activates said ?rst and second 
movement generating units to remotely move said joystick in 
a plurality of directions based on user-generated input sig 
nals. 

In accordance to one aspect of the invention, user-gener 
ated input signals are generated by sWitch means operated by 
a user, said sWitch means being remotely located from said 
?rst and second moving elements. 

According to another aspect of the invention, a direction 
indicating element connected to said control unit is provided 
for indicating a user said plurality of directions. 

According to still another aspect of the invention, the direc 
tion-indicating element comprises a plurality of visual indi 
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2 
cators oriented in a circular arrangement, each of said plural 
ity of visual indicators representing a different direction. 

According to a further aspect of the invention, the control 
unit receives a ?rst user generated input signal generated by a 
user operating said sWitch means and sequentially activates 
each of said plurality of visual indicators each representing a 
different direction. 

According to an aspect of the invention, each of said plu 
rality of visual indicators remains activate for a predeter 
mined amount of time When activated. 

According to another aspect of the invention, said plurality 
of visual indicators is activated in clockWise manner. 

According to a further aspect of the invention, the control 
unit further receives a second user generated input signal 
generated by a user operating said sWitch means to select a 
desired direction corresponding to an active visual indicator, 
said control unit selectively activates said ?rst and second 
movement generating units to remotely move said joystick in 
a direction corresponding to said active visual indicator. 

According to one aspect of the invention, the active visual 
indicator Will remain active and said ?rst and second move 
ment generating units Will hold said joystick in said direction 
corresponding to said active visual indicator as long as the 
user maintains said sWitch means operated to generate said 
second user generated input signal. 
According to another aspect of the invention, a user release 

of said sWitch means interrupts the generation of said second 
user generated input signal, said control unit selectively con 
trolling said ?rst and second movement generating units to 
remotely move said joystick to a neutral position in response 
to said second user generated input signal interruption. 

According to still another aspect of the invention, the active 
visual indicator is further deactivated in response to said 
sWitch means being released by the user and said second user 
generated input signal being interrupted, said control unit 
sequentially activates each of said plurality of visual indica 
tors each representing a different direction for the user to 
select. 

In accordance to another aspect of the invention, the con 
trol unit enters an idle state after said plurality of visual 
indicators have been activated a predetermined amount of 
times Without said sWitch means being operated. 

According to an aspect of the invention, each of said ?rst 
and second movement generating units comprises a bidirec 
tional motor. 

According to another aspect of the invention, each of said 
?rst and second moving elements comprises a semicircular 
rail having a middle pass-through opening, said ?rst and 
second moving elements being positioned one on top of the 
other so that said joystick passes through the middle pass 
through openings of both semicircular rails. 

According to still another aspect of the invention, the 
sWitch means comprises a ?rst sWitch and a second sWitch, 
said control unit receives a ?rst user generated input signal 
generated by a user operating said ?rst sWitch and sequen 
tially activating each of said plurality of visual indicators each 
representing a different direction. 

According to a further aspect of the invention, the control 
unit receives a second user generated input signal generated 
by a user operating said second sWitch to select a desired 
direction corresponding to an active visual indicator, said 
control unit selectively activating said ?rst and second move 
ment generating units to remotely move said joystick in a 
direction corresponding to said active visual indicator. 

According to one aspect of the invention, an audible ele 
ment connected to said control unit for indicating a user 
Which each of said plurality of visual indicators is active. 
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According to another aspect of the invention, the joystick 
actuating apparatus is coupled to a poWered Wheelchair joy 
stick. 

According to still another aspect of the invention, the poW 
ered Wheelchair joystick is removed from an armrest area of 
said Wheelchair and both said joystick actuating apparatus 
coupled to said poWered Wheelchair joystick are positioned in 
another part of the Wheelchair. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further features and advantages of the invention Will 
become apparent from the folloWing detailed description 
taken in conjunction With the accompanying ?gures shoWing 
illustrative embodiments of the invention, in Which: 

FIG. 1 shoWs a joystick adapter according to the present 
invention. 

FIG. 2 shoWs a joystick adapter used in conjunction With a 
joystick according to the present invention. 

FIG. 3 shoWs direction indicating arrangement according 
to the present invention. 

FIG. 4 shoWs a sWitch-actuated joystick system according 
to the present invention. 

FIG. 5 shoWs a ?owchart of the operation of the sWitch 
actuated joystick system according to the present invention. 

FIG. 6 shoWs an electric schematic of the sWitch-actuated 
joystick system according to the present invention. 

Throughout the ?gures, the same reference numbers and 
characters, unless otherWise stated, are used to denote like 
elements, components, portions or features of the illustrated 
embodiments. The subject invention Will be described in 
detail in conjunction With the accompanying ?gures, in vieW 
of the illustrative embodiments. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a universal single sWitch 
driving system for poWer Wheelchairs Which can be attached 
to any Wheelchair joystick and controlled by any of the single 
sWitches available for persons With disabilities. 
As shoWn in FIGS. 1-6, the system is composed of tWo 

main parts: a) a controlling unit 8 Where the user plugs any 
single sWitch 7 to scan through an LED array (or similar 
display) 6 in order to select the desired function, and b) an 
actuator unit 1 Which physically moves the joystick 2 based 
on the user’s selection. This actuator unit is ?tted over the 
Wheelchair joystick and is adjusted to the joystick support 
arm or Wheelchair armrest. The LED array is mounted on a 
gooseneck or other adjustable support structure for easy 
vieWing and ?tted to the side of the chair. 

Users With severe physical disabilities have a Wide selec 
tion of single sWitches (also called capability sWitches) avail 
able to them according to their functional capabilities (e.g. 
puff sWitch, blink sWitch, EMG sWitch). These sWitches 
alloW a user to control any sWitch-adapted device such as a 
computer, electronic aids to daily living, communication sys 
tems, etc. Any of the single sWitches available on the market 
can be plugged into the controlling unit of the proposed 
invention to serve as the user interface according to the func 
tional capabilities of the individual. 
As explained in FIG. 5, When the user activates the single 

sWitch 7 a microcontroller (or similar electronic device) 
located inside the controlling unit 8 receives the input and 
activates a direction indicator 6 consisting of eight small 
LEDs 6a distributed in a circular con?guration that geometri 
cally represent the eight cardinal points, or any similar dis 
play as shoWn in FIG. 3. Each cardinal-point indicator lights 
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4 
up one at a time (clockWise) at a predetermined speed that can 
be adjusted according the user visual-motor coordination. 
When the user sees the desired cardinal-point indicator light 
up (e.g. left) he/ she activates the sWitch 7 to select the func 
tion and the signal is sent to the microcontroller for it to turn 
on the actuator 1 that physically moves the joystick 2 in the 
desired direction. As long as the single sWitch 2 remains 
activated, the selected directional indicator 611 Will remain lit 
up and the corresponding actuator 4a, 4b Will “hold” the 
joystick 2 in the desired direction until the user releases the 
sWitch 7. When the user releases the sWitch 7, the selected 
cardinal-point indicator 6a turns off and so does the corre 
sponding actuator 4a, 4b, thus alloWing the joystick 2 to 
return to the neutral (middle) position. The cardinal-point 
indicator 6, then, resumes the scanning for the user, to select 
the next direction to move. 

As a poWer saving feature, the directional indicators Will 
cycle a predetermined number of times (adjustable in the 
programming) and then turn off if the user does not make a 
selection, thus remaining in an idle state. Activating the 
sWitch 7 once again Will activate the cardinal-points display 6 
and resume scanning. The scanning system also includes a 
sound option (that can be toggled on/off) to provide auditory 
feedback (beeps) While the cardinal-point indicator cycle 
through the directions. 

FIG. 4 and FIG. 6 shoW a sWitch-actuated joystick system 
and electrical schematic according to the present invention. 
The controlling unit 8 comprises a scanning circuit 9 con?g 
ured to scan and detect a user-generated from the sWitch 7. A 
cardinal-points display 6 having a plurality of directional 
indicators 6a receives an activating signal from a driving 
circuit 10 on said controlling unit 8. Once a desired direction 
is determined according to the present invention, a motor 
driving circuit 11 sends a driving signal to selectively control 
motors 3a, 3b so that the joystick 2 is moved to a direction 
corresponding to a selected direction as represented by a 
selected active directional indicators 6a. 
As shoWn in FIG. 1 and FIG. 2, the actuator system 1 

consists of tWo motors 3a, 3b placed in a perpendicular 
arrangement along the horizontal plane. A semicircular rail 
4a, 4b is attached to the rotating part each motor 3a, 3b. Each 
rail 4a, 4b has an internal separation 5a, 5b large enough for 
the joystick to ?t (the separation betWeen the rails can be 
adjustable With a screW in order for this system to be adapt 
able to different joystick siZes). As seen in the Figures, the tWo 
motors 3a, 3b and their corresponding rails 4a, 4b Work 
perpendicularly to each other so that one of them can move 
the joystick 2 left/right and the other can move it forWard/ 
backWard. The tWo rails 4a, 4b are concentric to each other so 
that the joystick 2 can assume all eight positions (e.g. front, 
front-right, back-left, etc) Without one rail colliding With the 
other. According to the directional indicator 611 selected by 
the user in the controlling unit, the microcontroller (or similar 
electronic device) activates one motor at a time for basic 
movements (e.g. left, forWard) or both motors at the same 
time for combination movements (e.g. forWard/right). The 
motors in the actuator system 1 then physically move the 
joystick 2 in the desired direction until the controlling unit 8 
receives another signal. 
The Whole system is poWered through the Wheelchair bat 

teries (24V). Voltage regulators can be used to bring the 
voltage from 24V to 12V. Then tWo more are used, one to go 
from 12V to 5V, Which are supplied as the operating voltage 
for the motors. The other one is used for 12V to 3 .3V to poWer 
the microcontroller (or similar electronic device). These volt 
age regulators Were used speci?cally for the prototype, but a 
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DC-to-DC converter (buck con?guration) Would be used in 
the actual product so as to reduce the amount of energy that is 
lost With the regulators. 

According to another embodiment, a double sWitch step 
scanning system can be used instead of the single sWitch 
auto-scanning. One sWitch Would be used to scan through the 
choices and the other one Would select the desired one. 

The joystick and joystick control assembly may be taken 
off the arm rest area and mounted in another part of the 
Wheelchair (e.g. back of the chair, under the chair) since the 
user Will not directly control the joystick. This Will free up 
space that could be needed for Wheelchair trays, mounting of 
augmentative and alternative communication (AAC) devices 
or to facilitate patient transfers to and from the Wheelchair. 

The LED array of the preferred embodiment can be sub 
stituted by a backlit liquid crystal display, Which can present 
the user With the scanned choices. Beeping in the auditory 
scanning mode may be substituted by a synthesiZed or digi 
tiZed voice cue to indicate the choices being scanned. Scan 
ning options and corresponding actuators may be added to 
control special Wheelchair functions such as poWer recline, 
poWer leg raise, tilt in space, etc. Voltage regulators can be 
replaced by a DC-to-DC converter (buck con?guration) so as 
to reduce the amount of energy that is lo st With the regulators. 
The servomotors may be substituted by step motors, sole 
noids or the like. 

Although the present invention has been described herein 
With reference to the foregoing exemplary embodiment, this 
embodiment does not serve to limit the scope of the present 
invention. Accordingly, those skilled in the art to Which the 
present invention pertains Will appreciate that various modi 
?cations are possible, Without departing from the technical 
spirit of the present invention. 

We claim: 
1. A remote joystick actuating apparatus comprising: 
a ?rst moving element having a ?rst pass-through opening 

receiving said joystick, Wherein a portion of said ?rst 
moving element is mechanically connected to a ?rst 
movement generating unit, said ?rst moving element 
moves said joystick betWeen a front and back position in 
response to said ?rst movement generating unit activa 
tion; 

a second moving element having a second pass-through 
opening receiving said joystick, Wherein a portion of 
said second moving element is mechanically connected 
to a second movement generating unit, said second mov 
ing element moves said joystick betWeen a left and right 
position in response to said second movement generat 
ing unit activation; and 

a control unit selectively activating said ?rst and second 
movement generating units to remotely move said joy 
stick in a plurality of directions based on user-generated 
input signals. 

2. The remote joystick actuating apparatus of claim 1, 
Wherein said user-generated input signals are generated by 
sWitch means operated by a user, said sWitch means being 
remotely located from said ?rst and second moving elements. 

3. The remote joystick actuating apparatus of claim 2, 
further comprising a direction-indicating element connected 
to said control unit for indicating a user said plurality of 
directions. 

4. The remote joystick actuating apparatus of claim 3, 
Wherein said direction-indicating element comprises a plu 
rality of visual indicators oriented in a circular arrangement, 
each of said plurality of visual indicators representing a dif 
ferent direction. 
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6 
5. The remote joystick actuating apparatus of claim 4, 

Wherein said control unit receives a ?rst user generated input 
signal generated by a user operating said sWitch means and 
sequentially activates each of said plurality of visual indica 
tors each representing a different direction. 

6. The remote joystick actuating apparatus of claim 5, 
Wherein each of said plurality of visual indicators remains 
activate for a predetermined amount of time When activated. 

7. The remote joystick actuating apparatus of claim 5, 
Wherein said plurality of visual indicators is activated in 
clockWise manner. 

8. The remote joystick actuating apparatus of claim 5, 
Wherein said control unit further receives a second user gen 
erated input signal generated by a user operating said sWitch 
means to select a desired direction corresponding to an active 
visual indicator, said control unit selectively activates said 
?rst and second movement generating units to remotely move 
said joystick in a direction corresponding to said active visual 
indicator. 

9. The remote joystick actuating apparatus of claim 8, 
Wherein said active visual indicator Will remain active and 
said ?rst and second movement generating units Will hold 
said joystick in said direction corresponding to said active 
visual indicator as long as the user maintains said sWitch 
means operated to generate said second user generated input 
signal. 

10. The remote joystick actuating apparatus of claim 9, 
Wherein a user release of said sWitch means interrupts the 
generation of said second user generated input signal, said 
control unit selectively controlling said ?rst and second 
movement generating units to remotely move said joystick to 
a neutral position in response to said second user generated 
input signal interruption. 

11. The remote joystick actuating apparatus of claim 10, 
Wherein said active visual indicator is further deactivated in 
response to said sWitch means being released by the user and 
said second user generated input signal being interrupted, 
said control unit sequentially activates each of said plurality 
of visual indicators each representing a different direction for 
the user to select. 

12. The remote joystick actuating apparatus of claim 11, 
Wherein the control unit enters an idle state after said plurality 
of visual indicators have been activated a predetermined 
amount of times Without said sWitch means being operated. 

13. The remote joystick actuating apparatus of claim 1, 
Wherein each of said ?rst and second movement generating 
units comprises a bidirectional motor. 

14. The remote joystick actuating apparatus of claim 1, 
Wherein each of said ?rst and second moving elements com 
prises a semicircular rail having a middle pass-through open 
ing, said ?rst and second moving elements being positioned 
one on top of the other so that said joystick passes through the 
middle pass-through openings of both semicircular rails. 

15. The remote joystick actuating apparatus of claim 4, 
Wherein said sWitch means comprises a ?rst sWitch and a 
second sWitch, said control unit receives a ?rst user generated 
input signal generated by a user operating said ?rst sWitch and 
sequentially activating each of said plurality of visual indica 
tors each representing a different direction. 

16. The remote joystick actuating apparatus of claim 15, 
Wherein said control unit receives a second user generated 
input signal generated by a user operating said second sWitch 
to select a desired direction corresponding to an active visual 
indicator, said control unit selectively activating said ?rst and 
second movement generating units to remotely move said 
joystick in a direction corresponding to said active visual 
indicator. 
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17. The remote joystick actuating apparatus of claim 5, 
further comprising an audible element connected to said con 
trol unit for indicating a user Which each of said plurality of 
Visual indicators is active. 

18. The remote joystick actuating apparatus of claim 1, 5 
Wherein said joystick actuating apparatus is coupled to a 
poWered Wheelchair joystick. 

19. The remote joystick actuating apparatus of claim 18, 
Wherein said poWered Wheelchair joystick is removed from 
an armrest area of said Wheelchair and both said joystick 10 
actuating apparatus coupled to said poWered Wheelchairjoy 
stick are positioned in another part of the Wheelchair. 

* * * * * 


