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[57] ABSTRACT

An electrical control device having a joystick or lever
manually movable in the X and Y directions to actuate
a pair of electrical components having respective rotat-
able shafts. The controller includes a housing having a
top cover provided with an opening through which the
lever extends. The lower end of the lever is pivotally
mounted in a socket on the bottom of the housing and a
ball joint is carried by the lever intermediate its ends.
The ball joint is pivotally coupled to a control plate
shiftable in the housing beneath the top cover, the plate
being biased into an equilibrium position by a number of
leaf springs normally engaging respective side margins
of the plate. The plate has a pair of slots in its lower
surface, the slots being mutually perpendicular and
vertical projections on the outer ends of a pair of bell
cranks are shiftably received within respective slots in
the plate. The bell cranks are coupled to the rotatable
shafts of respective electrical components so that, when
the plate is moved in any one of a number of different
directions upon manual movement of the lever, one or
both of the rotatable shafts of the electrical components
are rotated to actuate the components.

‘ 12 Claims, 3 Drawing Figures
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1
JOYSTICK CONTROLLER

Thls invention relates to improvements in the con-
'structlon of control devices of the joystick type and,
. more particularly, to an electrical X-Y controller which

has ‘a relatively few number of parts and provides
greater sensitivity than that provided w1th conventnonal
joystick controllers..

BACKGROUND OF THE INVENTION -

Conventional X-Y potentiometer controller devices
use curved bails that intersect centrally to rotate the
__potentiometer . shafts. These designs are of relatively
large size and the control stick movement is generally a
_-1:1 ratio with potentiometer shaft rotation. This does
"‘not provide much sensitivity, a desired sensitivity being
- -that-in which the above ratio is greater than 1:1. An-
"other disadvantage of conventional joystick devices is
.their relatively high production costs.

4,275,611

tional movement of the shafts of the electrical compo-
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Representative U.S. patents showing X-Y controllers _

. are .as follows: ‘Nos. 1,715,781, 2,544,225, 2,847,661,

13,436,476, 3,541,541, 3,659,284 and 3,984,628. For the
“most part, the conttollers of these patents all have the
‘same drawbacks, namely the relatively high cost, high
_number of operating parts, and relatively low sensitiv-
ity. Because of these drawbacks, a need has continued
“for a low. cost, simplified X-Y. controller which gives a
- ratio of stick movement to shaft rotatlon of greater than
5 R .
SUMMA-RY.OF THE INVENTION

_ This invention satisfies the aforesaid need by provid-
ing an" X-Y -controller of the joystick -type which is
simple and rugged in construction, hasa relatively few

number of parts, can be easily maintained and gives -

. sensitivity in the ratio of 3:1 or more between the stick
movement and rotation of the shaft of the electrical
components associated with the controller.

To this end, the present invention provides a control-

- ler having a support which can be in the form of an
"-.’open top housing and a control stick orlever which has
.. its lower end pivotally mounted on the support to allow

- angular movement of the lever in any one of a number

.of different directions, such asalong X and Y axes and
- “in directions intermediate such axes. The lever has a ball

“joint coupled with a control member which preferably
is:in the form of a flat plate, the control member being
‘biased by spring means into an equilibrium position.
_ Crank means couples the control member with each
- rotatable shaft of the pair of electrical components, such
as potentiometers, so that movement. of the control
“lever and thereby the control member-in any one of a
number of different directions in the plane of the con-
trol member causes rotation of one or both of the shafts
of the two electrical components and actuation of one
or both of the components themselves. Thus, rotation of
- each shaft in opposed directions about a zero position
can be achieved so that at least a 3:1 ratio between shaft
movement and lever movement can be achieved not-
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‘withstanding a relatively simplified construction of the .

‘ " controller and a low production cost thereof.

The primary object of this invention is to provide an -
65
simple and rugged in. construction; is inexpensive to

improved X-Y controller of the type described which is

produce and maintain, and gives high sensitivity, of the
order of 3:1 between control lever movement and rota-

2

nents.

Other objects of this invention will become apparent
as the following specification progresses, references
being had to the accompanying drawing for an illustra-
tion of a preferred embodiment of the invention.

IN THE DRAWINGS

FIG. 1 is a top plan view of the controller of this
invention, parts being broken away and dashed lines
illustrating details of construction;

FIG. 2 is a side elevational view, partly in section of
the controller of FIG. 1; and

FIG. 3 is a side elevational view of the bell crank
forming a part of the invention.

The controller of the present invention is broadly
denoted by the numeral 10 and it includes an open top
housing or base 12 which is generally removably cov-
ered by a top member 14 having a rectangular opening
16 therein. Housing 12 has a generally flat bottom sur-
face 18 and the housing is generally rectangular as is top
14 as shown in FIGS. 1 and 2. A socket 20 is centrally
located on bottom surface 18 midway between the side
margins of surface 18, the socket having an open top
and being disposed adjacent to a pair of potentiometers
22 and 24 carried on bottom surface 18 near a pair of
adjacent corners of housing 12 as shown in FIG. 1,
potentiometer 22 being omitted from FIG. 2 merely to
simplify the drawing. Each-potentiometer has a gener-
ally vertical shaft 26 which can be rotated in both direc-
tions about an equilibrium or zero position.

Housing 12 has a plurality of webs 28 integral there-
with and extending inwardly from the sides thereof. For
purposes of illustration, there are at least four webs 28,
only one of the webs being shown in FIG. 2. Each web
28 has a flat upper surface and the upper surfaces of the

_various webs are at the same height above surface 18 to

present a support for a shiftable control member or plate
30 which is generally rectangular or square and smaller
in size than the housing 12, plate 30 being shown gener-
ally in dashed lines in FIG. 1 in its equilibrium position.
Plate 30 is slidable over the upper flat surfaces of webs
28 so that the plate can move virtually in all directions
in its plane at least to a limited extent. Thus, the plate
can move back and forth in an X direction denoted by
axis 32, back and forth in a Y direction denoted by an
axis 34, or in directions between the X and Y directions.
~“Means are provided for biasing plate 30 into its equi-
librium- central position as shown in FIG. 1 in dashed
lines. To this end, four bowed leaf springs 36 are pro-
vided for the four flat sides of plate 30, each spring
having a convex face which engages a respective side of
the plate 30, each spring being slightly under compres-
sion so that it constantly applys a bias force to the plate.
All of the four springs 36 are substantially identical in
construction and size so they apply equal bias forces to
plate 30 to center the same within housing 12.

" The springs 36 can be mounted in any suitable man-
ner so that they perform the function mentioned above.
Moreover, the upper edge of each leaf spring is adjacent
to the bottom surface of top 14 so that the springs can
shift relative to top 14 and allow movement of plate 30

. relative to base 12. In a preferred embodiment, springs

36 are integral at their mid-portions to plate 30. To this
end, the plate and springs are formed from a moldable,
plastic material.

A joystick or lever 40 extends through central open-
ing 16 in top-14 and lever 40 has a ball joint 42 pivotally
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mounted in a central opening 44 in'plate 30. Lever 40

has a lower portion received within a sleeve 46 pro-
vided with a spherical bottom part 48 pivotally received
in socket 20. When the upper end of lever 40 is manually

* shifted, it pivots about a horizontal axis through the -

junction between part 48 and socket 20 and causes shift-
ing movement of plate 30 against the bias force of one or
a pair of adjacent springs 36. When the lever is released,

plate 30 returns to its equilibrium central position be-

cause of the bias forces of the springs.

Means are provided to couple plate 30 with potenti-
ometers 22 and 24 so that the potentiometers are actu-
ated as a function of the movement of plate 30. To this

" end, a pair of bell cranks 50 (FIG. 3) are provided, there
being a bell crank for each potentiometer, respectively.
Each bell crank includes a vertical part 52 for rigid

10

attachment to the shaft 26 of the corresponding potenti- -

ometer, a horizontal part 54 extending laterally from the
" top of part 52, and a vertical pin 56 secured to and
extending upwardly from the outer end of part 54.
Pins 56 of bell cranks 50 are slidably received within'
respective slots 58 and 60 in the bottom surface portions
of plate 30 which overlie respective potentiometers 22
and 24. As shown in FIG. 1, slots 58 and 60 are longer
than the distance between part 52 and pin 56 of each bell
crank, respectively. Slot 60 has a longitudinal axis
which is perpendicular to the longitudinal axis of slot
Bell cranks 50 are attached to shafts 26 of respective
potentiometers 22 and 24 so that, when plate 30 is in its
equilibrium position, potentiometers 22 and 24 are also
in their equilibrium locations yet shafts 26 can be ro-
tated in opposed directions. Movement of plate 30 in
opposed directions along the X axis 32 will cause rota-
tion of shaft 26 to potentiometer 24 in opposite direc-
tions. Similarly, movement of plate 30 in opposed direc-
tions along the Y axis 34 will cause rotation of shaft 26
of potentiometer 22 in opposite directions.
- In use, the potentiometers are electrically coupled to
circuitry (not shown) which is to be actuated or con-

trolled by the rotation of shafts 26 of the potentiome--

ters. The user of controller 10 then manually grasps
lever 40 and manipulates it so that the lever is pivoted in
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a desired direction. For instance, if the lever is shifted -

upwardly when viewing FIG. 1 along the Y axis 34,
plate 30 will. move in this direction to cause rotation of
shaft 26 of potentiometer 22 in a counterclockwise di-
rection. When this occurs, there will be no actuation of
potentiometer 24 because pin 56 of the corresponding
bell crank 50 will merely move longitudinally of slot 60.

When lever 40 is moved to the right along X axis 32,
plate 30 will also move in this direction and will cause
clockwise rotation of shaft 26 of potentiometer 24.
When this occurs, there will be no actuation of potenti-
ometer 22 because pin 56 of the corresponding bell
crank will merely move longitudinally of slot 58. A
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variable capacitors or variable inductances could be

used with controller 10 in place of the potentiometers.

Controller 10 provides a design concept which al-

lows a much smaller size of controller to be used as well, : -

as fewer parts in the controller. Also, a 31 ratio or more
can be generated between the lever movement and shaft

' rotation, giving much greater sensitivity. Moreover, the

shafts of the potentiometers are mounted vertically,

allowing easy access for adjustment of the potentiome-

ters electrically with a mechanical neutral position for
the same. Because of the ball joint connection between
plate 30 and lever 40, plate 30 can be easily shifted in
any desired X-Y direction or any combination of X-Y
movements while causing immediate actuation of either
or both of the potentiometers depending upon the direc-
tion of movement of lever 40.

Iclaim: -

- 1. An X-Y controller comprising: a support; a pair of
electncal components carried by the support, each
component having a rotatable shaft; a plate ‘mounted on -
the support for movement relative thereto in any one of
a number of directions, said plate having a number of
side margins; means engaging the side margins of the
plate for biasing the plate into an equilibrium position
relative to said support; a lever having a ball joint cou-
pled with the plate and extending therethrough, one end
of the lever being pivotally coupled to the support to
permit movement of the plate relative to the support in
a plane as the lever is pivoted about an axis through said
one end of the lever; and crank means coupling each
shaft, respectively, to the plate to permit rotation of the
shaft as a function of the movement of the plate relative
to said support.

2. A controller as set forth in claim 1, wherein said
crank means for coupling each shaft to the plate com-

* prises a bell crank for each shaft, respectively.

3. A controller as set forth in ¢laim 2, wherein said
plate has a lower surface, there being a pair of relatively
angularly disposed slots in the lower surface of the

plate, the bell cranks having pro_jectxons extending mto o

respective slots.

4. A controller as set forth in clmm 3, wherein the
pro_]ectlons are intermediate the ends of the slots when
the plate is in its equilibrium posxtxon ‘

5. A controller as set forth in claim 3, wherem the
plane of the plate is generally perpendicular to the
shafts of said components, said slots being generally
perpendicular to each other, the directions of move-

.ment of the plate being in the plane of the plate.

6. A controller as set forth in claim 1, wherein said
plate has a number of side margms, said bias means
mcludmg a number of springs engaging respective side

" margins of the plate.

- typical maximum travel of lever 40 in either the X or the -

Y directions is 20° from the vertical.

If it is desired to operate both potentiometers simulta-
neously lever 40 can be shifted along a diagonal be-
tween the X and Y axis 32 and 34. When this occurs,
both shafts 26 of both potentiometers.22 and 24 are
rotated, depending upon the direction of movement of
the lever and the extent of pivotal movement of the
lever. '

While potentiometers 22 and 24 have been shown to
be actuated by the movement of lever 40 and plate 30,
other electrical components, such as on/off switches,

60
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7. A controller as set forth in claim 6, wherein each
spring comprises a leaf spring carried by the support.

8. A controller as set forth in claim 1, wherein the
support comprises a housing having an open top, the
housing having a bottom surface provided with a socket
centrally located thereon, the lever having a ball-
shaped end member pivotally received in the socket.

9. A controller as set forth in claim 8, wherein the
housing has a top thereon, the top having an opening
therethrough, the lever extending through the opening
and being shiftable in a number of directions relative
thereto.

10. A controller as set forth in claim 9, wherein the
control member includes a plate beneath, in proximity
to and shiftable relative to said top.
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11, An X-Y controller comprising: a housing having
" -a-sidewall provided with a number of spaced webs
thereon, each web having a generally flat upper surface;
"a pair of electrical components carried in the housing,
each component having a rotatable shaft; a plate sup-
ported on and slidable in any one of a number of direc-
tions over the upper flat surfaces of the webs, said plate
having a number- of side margins; a number of springs

engaging respective side margins of the plate to urge the

plate into an equilibrium position relative to said hous-
ing; a lever having a ball joint coupled with the plate
and extending therethrough, one end of the lever being

10

6

pivotally coupled to the housing to permit movement of
the plate relative to the housing in a plane as the lever
is pivoted about an axis through said one end of the
lever; and means coupling each shaft, respectively, to
the plate to permit rotation of the shaft as a function of
the movement of the plate relative to said housing.

12. A controller as set forth in claim 11, wherein the
plate has a number of flat side faces, said springs being
bowed leaf springs having convex surface portions en-

. gaging respective side faces of the plate.

* % ¥ X %
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