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United States Patent Office 3,200,860 
Patented Aug. 13, 1963 

3,100,860 
MOTOR DRIVE CONTROL FOR WHEELCHAR 

Harry Rosenthal, 6540 N. Campbel Ave., Chicago, i. 
Fied Oct. 9, 1958, Ser. No. 766,294 

4. Claims. (Ci. 318-55) 
This invention relates to motorized wheelchairs for in 

valids and more particularly to improved control means 
for electric driving apparatus used with such chairs. 

Electrically driven wheelchairs for use by physically 
handicapped persons have been known generally in the 
prior art and some have been provided with control means 
for driving the chair at different speeds in both forward 
and reverse direction and for turning of the chair. How 
ever, the control apparatus for such chairs has generally 
been rather complex and involve the manipulation of a 
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2 
in the accompanying drawings: 
FIG. 1 is a perspective view illustrating the general 

organization of an electrically driven wheelchair utilizing 
the control means of the present invention; . . . 
FIG. 2 is a view in section taken through the top of 

the control box used with the chair shown in FIG. 1; 
FIG. 3 is a view in section taken on the line 3-3 of 

FIG. 2; 
FIG. 4 is a view in section taken on the line 4-4 of 

FIG. 2; . 
FIG. 5 is a schematic diagram of the wiring circuit used 

for the control means of the present invention; and 
FIG. 6 is a schematic diagram of a portion of the wiring 

circuit illustrating an alternative embodiment of the in 
15 vention. . 

number of separate control buttons, dials or the like in 
order to turn or change the speed and direction of move 
ment of the chair. Since wheelchairs are often used 
by persons whose manual dexterity and strength is serious 
ly limited, there is a definite need to provide control ap 
paratus for such chairs which are operable through a sin 
gle easily manipulated control member and which will, at 
the same time, be sufficiently versatile and flexible to pro 
vide a high degree of maneuverability. 

It is generally desirable that a motor driven wheel 
chair be provided with two ranges of operating speeds; a 
higher speed for use outdoors and a lower speed for use 
indoors. While it is desirable that the chair be operable 
at different speeds within each range, it is preferable that 
control means be provided such that a change from one 
range to the other is not made inadvertently. At the 
same time, the provision for different speed ranges should 
be made without unduly complicating the control means 
for the chair. 

Accordingly, it is an object of the present invention to 
provide control apparatus for a motorized wheelchair 
which controls are particularly easy to operate and adapted 
for use by partially disabled persons. 
Another object of the invention is to provide a motor 

ized wheelchair easily operable at different speeds and in 
different directions and within different speed ranges. 
A further object of the invention is to provide an elec 

trically driven wheelchair incorporating a single speed and 
direction control member operative on the so-called “joy 
stick" principle and effective to control both the speed 
and the turning of the chair. 
A feature of the present invention is the combination 

of a pivotally mounted control element with a series of 
leaf-type switches to permit the speed and direction of ro 
tation of the wheels of an electrically driven chair to be 
controlled separately by the progressive incorporation of 
resistance elements to control the speed and direction of 
grotation of electric motors. - 

A further feature of the invention is the provision of 
a pair of leaf-type switches connected to the field coil of 
a motor driving a chair wheel with one of the switches 
in its normal or unactuated position providing a current 
path which cooperates with a current path through the 
other switch when the latter is in its actuated position to 
direct current through the field coil in a predetermined di 
rection. With the first of the switches actuated and the 
second in its normal position, the switches cooperate to 
a form a current path through the field coil in the opposite 
direction to produce reverse rotation of the wheel. 
Another feature of the invention is the provision of a 

double-throw Switch for incorporating or eliminating re 
sistance elements into an electric driving system for a 
motorized wheelchair in order to provide for different 
speed ranges of operation for such chair. 
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A motorized chair in accordance with the present in 
vention includes a pair of independently operated electric 
motors powered by a storage battery and each arranged 
to drive a wheel of the chair. Control of the drive is ac 
complished through a pivotally mounted joy-stick mem 
ber which has four leaf-type switches positioned around its 
axis and spaced 90° apart. Operation of the joy-stick 
may progressively close the contacts of the leaf-type 
switches one or two at a time, and in so doing connect 
the driving motors to the battery and incorporate resist 
ances of different values into the circuit in order to control 
the current through the field coils of the respective electric 
motors and thus control their speeds of rotation. A sepa 
rate double pole, double throw switch may be provided to 
incorporate separate additional resistances into the drive 
circuits so that field coil current of a lower range is avail 
able thus providing for drive at various lower Speeds. 
When the range switch is set to its high speed position, 
the aforesaid independent resistances are cut out-of the 
circuit permitting field coil current in a higher range to 
flow for higher speeds of operation. A pair of the afore 
said leaf switches are connected in such a way that when 
they are closed they provide a reverse current in the 
field coils of the respective motors and permit backward 
movement of the chair. Because the joy-stick control 
element is operative in a 360° range it is possible to simul 
taneously forward drive one wheel while reverse driving 
the other thus permitting sharp turning of the chair. The 
control member thus consists of a single element which 
is easily controlled even by an incapacitated person while 
permitting a relatively wide range of speeds to be em 
ployed and making the chair highly maneuverable. 

Referring now to the drawings, FIG. 1 is a perspective 
view of an invalid's wheelchair incorporating the pres 
ent invention. The chair may be of standard construc 
tion including a frame 10, a seat 12, back 14 and foot 
rests 15. The frame i0 is provided with main driving 
wheels 16 and i7 being disposed on opposite sides of the 
frame, both wheels being rotatably mounted on axles such 
as 8. Smaller front wheels 19 are pivotally secured to 
the frame to provide a stable balanced structure. Verti 
cal frame members 21 and 22 extend upwardly from the 
lower frame members 23 and 24 respectively and these 
vertical frame members serve to support the seat 12 and 
back 4. Suitable handle grips 26 are provided so that 
the wheelchair may be conveniently moved by an attend 
ant. Arm rests 27 are also provided for the chair and 
supported by other members of the frame. 
The apparatus for propelling the wheelchair include 

reversible electric motors 28 and 29 which are mounted 
on their respective support brackets 31 and 32 disposed 
on the frame members 23 and 24. The motors 28 and 
29 include suitable gear reduction mechanisms which 
operate the driving drums 33 which are adapted to be 
moved into or out of engagement with the wheels 16 
and 17 through the operation of levers 34 and 36. 
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A standard 12 volt battery 37 is suitably supported be 
neath the seat of the chair and supplies current to the 
motors 23 and 29 and to the control box 39 which is 
connected to the motor through the cables 4 and 42. 
The control box 39, as shown in FIGS. 2 and 3, con 

tains a pair of connection boxes 43 and 44 for the cables 
41 and 42 respectively, and the rheostats 46 and 47. A 
joy-stick type control member 48 is pivotally mounted in 
the top of the control box as more clearly shown in FIG. 
4. Leaf switches 51, 52, 53 and 54 are mounted in the 
bottom of the control box 39 adjacent one end of the 
joy-stick control member. As best shown in FIG. 2, the 
leaf-type switches are arranged around the bottom of 
the control member displaced 90 from one another. A 
double pole, double throw switch 56 may also be carried 
on the control box 39 within easy reach of the person 
seated in the chair. - 
As shown in FIG. 4 the joy-stick control member 48 

includes a vertically disposed shaft 57 having a control 
knob 58 at its upper end and a circular contact plate 59 
at its lower end. A ball 61 is disposed on the shaft 57 
and is mounted between the socket washers 62 and 63 so 
that a ball and socket connection is formed. This per 
mits the member 48 to be pivoted forward, backward, to 
either side or to any intermediate position such as for 
ward and to the left or backward and to the right. 

Each of the leaf switches numbered 51 through 54 
(FIG. 5) includes flexibile contact arms which are desig 
nated by reference characters 51a, 51b, 51c and 51d, 
for example, on the reverse switch 5 and designated by 
reference characters 53a, 53b, 53c, 53d and 53e on the 
forward switch, 53. Thus, forward switches 53 and 54 
are provided with five leaves whereas the reverse switches 
51 and 52 have but four leaves. The leaf 51b has an 
extension portion designated 5x against which the con 
tact plate 59 is adapted to bear on backward movement 
of the knob 58, while the leaf 53b has a corresponding 
extension 53.x. The other switches 52 and 54 have corre 
sponding leaves and extending portions illustrated in the 
schematic diagram of FIG. 5. - 
As indicated in FIG. 5, switches 51 and 54 control the 

motor 28 which drives the right wheel 16 of the chair 
while the switches 52 and 53 control the motor 29 driving 
the left wheel. 17. Switches 5 and 54 are connected to 
the rheostat 47 while the switches 52 and 53 are connected 
to rheostat 46. The double pole, double throw switch 56 
provides for connection of the battery 37 to the field 
coils 28a and 29a of the respective motors. 

In operation of the chair the arm, 77 of switch 56 is 
moved to connect the central contacts 78 and 79 either to 
low speed contacts 81 and 82 or to the high speed con 
tacts 83 and 84. Connection to the low speed contacts 
connects the variable resistors 66 and 67 into circuit so 
that a lower level of current is supplied to the field 
coils 28a and 29a than is supplied when the high speed 
contacts 83 and 84 are connected and the resistors are 
shorted out. 
Assume that the switch 56 is closed in the low speed 

position and that the operator wishes to move the chair 
straight forward at the lowest available speed. This is 
accomplished by grasping the knob 58 and pushing it for 
ward. This causes the ball 56 to pivot within the socket 
washers and brings the contact plate 59 against the exten 
sions 53x and 54x thus moving flexible leaves 53b and 
54b out of contact with leaves 53a and 54a respectively 
and into contact with leaves 53c and 54c respectively. 
...At the same time, switches 51 and 52 are in their normal 
positions so that there are current carrying paths through 
closed contacts 51a, 5b and 52a, 52b. This establishes 
a connection between the battery 37 and the field coil 
28a through the entire resistance of rheostat 47 and like 
wise connects the battery to field coil 29a through the 
entire resistance of the rheostat 46 thus driving both 
wheels forward at the same speed. As the knob 58 is 
moved further forward, flexible leaf 53c is pushed into 
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contact with leaf 53d with flexible leaf 54c being carried 
into contact with flexible leaf 54d. It will be evident 
that in this connection the arms 53b and 54b are con 
nected to an intermediate point on the rheostats 46 and 
47 so that the current through field coils 28a and 29a 
is increased and the speed of rotation of motors 28 and 
29 and of the wheels i6 and 7 increases correspondingly. 
Still further movement of the knob 58 to the forward 
position carries leaves 53d and 54d into engagement 
with leaves 53e and 54e thus effectively shorting out the 
rheostats 46 and 47 and further increasing the speed of 
rotation of the wheels, 
When the operator desires to move the chair back 

wards he pulls the knob 58 toward him thus bringing the 
contact plate 59 against extension arms 51x and 52.x to 
move leaves 51b and 52b into contact with leaves 51c 
and 52c respectively. In this position the switches 53 
and 54 have their respective “a” and 'b' leaves con 
nected to one another thus providing current paths through 
those switches. it will be evident from FIG. 5 that in 
this position connection is made to battery 37 so that 
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the direction of current flow through the field coils 28a 
and 29a will be the reverse of the direction in which 
the current flows when the switches 53 and 54 were actu 
ated. The connections made include the rheostats 46 
and 47 so that a controlled amount of resistance is in 
troduced into the circuit and the speed of rotation of 
the wheels 16 and 17 thus regulated. If it is desired to 
drive the chair backward at a greater speed the knob 
58 is moved further backward so that flexible leaf 51c 
contacts leaf 5d and leaf 52c contacts leaf 52d. This 
provides connection to intermediate points on the rheo 
stats 46 and 47 reducing their effective resistance and 
permitting higher speed of rotation of the wheels. 

Turning the chair is accomplished by moving the knob 
58 in the direction in which the turn is to be made. 
For example, if a right turn is to be made movement 
of the knob 58 to the right will cause the joy-stick mem 
ber to pivot bringing the contact member 59 against arms 
51x and 53x simultaneously. This will cause reverse 
rotation of right wheel 16 and forward rotation of left 
wheel 17. It will be evident that the sharpness of the 
turn can thus be controlled by the position of knob 58 
since this permits positioning of the contact member 59 
so that it will cause rotation of the wheels at different 
rates of speed. For a less sharp turn knob. 58 may be 
moved forward and to the right so that contact member 
59 closes switch 53 only with switch 51 remaining open 
and right wheel 16 remaining stationary. Also, switch 
53 may be closed further than switch 54 for an even 
more gradual turn. 
When it is desired to operate the chair at higher speeds, 

the arm 57 of the double throw, double pole switch 56 
is moved against connections 83 and 84 thus effectively 
bypassing the resistors 66 and 67 and reducing the total 
amount of resistance in the circuit. In this way, a higher 
speed range is provided with adjustment within this range 
being made by the position to which the knob 58 is 
moved. It is to be pointed out that a single throw 
Switch may be used instead of the double throw switch 
to provide operation through a single range of speeds if 
desired. 
The action of the joy-stick member 48 may be made 

quite free so that relatively little effort on the part of 
the operator is required to hold the switches closed. 

Although the particular arrangement illustrated shows 
a control system and in which three forward speeds and 
two reverse speeds are shown for each of the high and 
low speed ranges it will be understood that a greater or 
lesser number of different speeds may be provided sim 
ply by changing the number of contacts on the leaf 
springs. 

FIG. 6 illustrates an alternate speed control system 
providing two forward speeds and two reverse speeds. 
The switches 152 and 53 correspond functionally to 
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switches 52 and 53 respectively in FIG. 5 and are con 
nected in circuit in the same way as indicated by the 
reference characters and legends at the ends of the broken 
off leads. Switches 152 and 153 are associated with a 
potentiometer 146 which provides a predetermined speed 
controlling resistance. For low speed forward rotation 
of the left wheel of the chair, extension 153x is moved . 
by the joy-stick and pushes leaf 153b into contact with 
leaf 153c so that the entire resistance of potentiometer 
146 is in circuit. To increase forward speed, the opera 
tor manipulates the joy-stick to bring leaf 53c against 
leaf 153d so that only a portion of the total potentiometer 
resistance (determined by the position of arm 46a) is 
connected. The position of arm 146a may be controlled 
by means on the outside of control box 39 so that the 
maximum speed may be varied by the user to suit different 
conditions. Reverse driving speed is controlled in the 
same way through switch 152. A corresponding set of 
switches and potentiometer speed control is provided for 
the right wheel. 
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on the other side thereof, with the leaves being engaged 
in sequence by movement of said intermediate leaf there 
of to positions to cause current flow in the associated 
circuit in one direction to cause rotation of the corre 
sponding motor and wheel in the forward direction, the 
second switch of each pair also having a plurality of 
flexible leaves and being actuated by movement of an 
intermediate leaf thereof to cause current flow in the as 
sociated circuit in the opposite direction to cause rota 
tion of the corresponding motor and wheel in the re 
verse direction, said first switch of each pair being op 
positely disposed from said second switch thereof, and 
said Switches of said first pair being positioned at right 
angles with respect to said switches of said second pair, 
a joy-stick control member pivotally mounted intermedi 
ate said first and second switches of both pairs for se 
lectively moving said intermediate leaves thereof to op 
erate said Switches, whereby only one switch of each 

20 
The present invention provides, therefore, a simple 

and easily operated control for a motor driven wheel 
chair. By providing the combination of the joy-stick 
control member and the leaf switches great flexibility of 
speed control is provided. Furthermore, since different 
wheels can be rotated in different directions and different 
speeds depending on the positioning of the control knob, 
a chair equipped with such control means is highly ma 
neuverable and may be operated easily by a partially in 
capacitated perSon. . . 

claim: 
1. Electrical control means for a vehicle having on 

each of two sides thereof a supporting wheel and a 
reversible electric motor for driving the same, with the 
wheel and motor on one side operating independently 
of the wheel and motor on the other side, said control 
means including in combination, first and second cir 
cuits individually connected to the motors for energizing 
the same, a pair of leaf switches electrically connected 
in each circuit, the first switch of each pair having a 
plurality of flexible leaves including an intermediate leaf 
with one leaf on one side thereof, and at least two leaves 
on the other side thereof, with the leaves being engaged 
in sequence by movement of said intermediate leaf there 
of to cause current flow in the associated circuit in one 
direction to provide rotation of the corresponding motor 
and wheel in the forward direction, the second switch of 
each pair also having a plurality of flexible leaves with 
an intermediate leaf being movable to cause current flow 
in the associated circuit in the opposite direction to 
provide rotation of the corresponding motor and wheel in 
the reverse direction, said first switches of said pairs 
being oppositely disposed from said second switches there 
of, and said switches of one pair being positioned at 
right angles with respect to said switches of the other 
pair, a joy-stick control member pivotally mounted in 
termediate said first and second switches of both pairs 
for selectively moving said intermediate leaves thereof 
to operate said switches, whereby only one switch of 
each pair may be operated at a given time, and re 
sistor means connected to said leaves on said other side 
of each of said first switches to introduce resistance into 
said circuit in one position of said first switches to con 
trol the current flow in said circuits and thereby control 
the forward speed of the motors. 

2. Electrical control means for a vehicle having on 
each of two sides thereof a supporting wheel and a re 
versible electric motor for driving the same, with the 
wheel and motor on one side operating independently 
of the wheel and motor on the other side, said control 
means including in combination, first and second circuits 
individually connected to the motors for energizing the 
same, a pair of leaf switches electrically connected in 
each circuit, the first switch of each pair having a plu 
rality of flexible leaves including an intermediate leaf 
with one leaf on one side thereof and at least two leaves 
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pair may be operated at a given time, resistor means 
connected to said leaves on said other side of said 
intermediate leaf of each of said first switches to intro 
duce varying amounts of resistance into said circuit as 
said leaves on said other side of said first switches are 
engaged in Sequence by progressive movement of said 
control member to control the current flow in said cir 
cuit and thereby control the forward speed of the 
motor, and resistance means connected in series with each 
pair of said leaf switches by means of a leaf of each 
of said first and second switches on the other side of 
said intermediate leaf thereof for providing resistance 
in Said circuit independently of the position of said joy 
stick control member. 

3. Electrical control means for a vehicle having on 
each of two sides thereof a supporting wheel and a re 
versible electric motor for driving the same, with the 
Wheel and motor on one side operating independently 
of the Wheel and motor on the other side, said control 
means including in combination, first and second cir 
cuits individually connected to the motors for energizing 
the same, a control box adapted to be mounted on the 
vehicle, a joy-stick control device pivotally mounted on 
said control box with a knob extending above the con 
trol box and an actuating member within said box, a 
first pair of leaf switches connected in said first circuit 
and disposed in said box on opposite sides of said ac 
tuating member, and a second pair of leaf switches con 
nected in said second circuit and disposed in said box : 
on opposite sides of said actuating member, said switches 
of said second pair being positioned at right angles to 
said Switches of Said first pair, and each of said switches 
being angularly spaced about 90° with respect to the 
adjacent Switch about said actuating member and at 
Substantially forty-five degrees to the direction of move 
ment of the vehicle, the first switch of each pair having 
a plurality of flexible leaves and being engaged in se 
quence to cause current flow in the associated circuit 
in one direction to cause rotation of the corresponding 
motor and wheel in the forward direction, the second 
switch of each pair having a plurality of flexible leaves 
and being operable to cause current flow in the associ 
ated circuit in the opposite direction to cause rotation 
of the corresponding motor and wheel in the reverse 
direction, said actuating member selectively engaging said 
switches to operate the same, each of said circuits and 
said pair of switches connected thereto being arranged 
to open the circuit and de-energize the associated motor 
in the event that both switches of said pair are simul 
taneously operated. 

4. Electrical control means for a vehicle having on 
each of two sides thereof a supporting wheel and a 
reversible electric motor for driving the same, with the 
wheel and motor on one side operating independently 
of the wheel and motor on the other side, said control 
means including in combination, first and second cir 
cuits individually connected to the motors for energizing 
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the same, a control box adapted to be mounted on the 
vehicle, a joy-stick control device pivotally mounted on 
said control box with a knob extending above the control 
box and a round actuating member within said box, a 
first pair of leaf switches connected in said first circuit 
and disposed in said box on opposite sides of said actuat 
ing member, a second pair of leaf switches connected 
in said second circuit and disposed in said box on 
opposite sides of said actuating member, said Switches 
of said second pair being positioned at right angles to 
said switches of said first pair and each of said switches 
being angularly spaced about 90 with respect to the 
adjacent switch about said actuating member, the first 
switch of each pair having a plurality of flexible leaves 
including an intermediate leaf with one leaf on one side 
thereof and at least two leaves on the other side thereof, 
with the leaves on said other side being engaged in se 
quence by movement of said intermediate leaf thereof 
to positions to cause current flow in the associated cir 
cuit in one direction to cause rotation of the correspond 
ing motor and wheel in the forward direction, the second 
switch of each pair having a plurality of flexible leaves 
and being actuated by movement of an intermediate leaf 
thereof to positions to cause current flow in the associ 
ated circuit to cause rotation of the corresponding motor 
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and wheel in the reverse direction, said actuating member 
selectively moving said intermediate leaves of said switches 
to operate the same, each of said circuits and said pair 
of switches connected thereto operating to open the cir 
cuit and de-energize the associated motor when both 
switches of said pair are simultaneously operated, and 
resistor means connected to said leaves on said other 
side of said first switches to introduce resistance into said 
circuit in one position of said first switches to control the 
current flow in said circuits and thereby control the for 
ward speed of the motors. 
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