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[57] ABSTRACT

An electric control switch having a single “joy stick”
control lever employed to actuate four identical
switch members of standard construction. The control
lever utilizes a spherical bearing for permitting univer-
sal movement, and the switch members are located at
90° intervals about the lever neutral axis. A resilient
spring element imposes a centering force on the lever
and the switch is characterized by its economy and
simplicity of construction, dependability of operation,
and concise construction. -

8 Claims, 8 Drawing Figures
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CENTER BIASED JOYSTICK TYPE ACTUATOR IN
A FOUR-WAY SWITCH ASSEMBLY

BACKGROUND OF THE INVENTION

The invention pertains to multiple circuit electric
switches operated by a common actuating lever,

The control of electrical devices utilizing a plurality
of circuits, motors, or the like, may be accomplished
through a plurality of switches each having its own ac-
tuating lever, button, or other control member, and it is
also well known to control a multiplicity of circuits
through a plurality of switches having a common actua-
tor. Multiple circuit switches utilizing a common actua-
tor are commonly employed in the control of members
utilizing a plurality of motors, for instance, in electri-
cally adjustable hospital beds, in electrical adjustable
automobile seats capable of forward and rear and up
and down movement, and in electrically operated re-
mote controlled searchlights capable of reversibly trav-
eling in both the horizontal and vertical directions.

The dependability of an electric switch is largely de-
termined by the construction of the contact supporting
members, size, and other physical characteristics. Mul-
tiple circuit switches controlled by a common actuator
are known wherein a plurality of commercially avail-
able switch members are used and assembled and held
in such a- manner as to be operated by a common actua-
tor and U.S. Pat. Nos. 2,622,161 and 2,754,411 are
typical of switches constructed in this manner.

While known plural circuit switches, such as four-
way switches, using commercially available switching
members are known, such devices, if they are to be suf-
ficiently rugged to withstand extended service, are un-
duly expensive, and if the switches are constructed to
permit a minimum selling price, switch life and depend-
ability are sacrificed and a low cost switch which is rug-
ged and longlasting is needed.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a four-way
electric switch utilizing conventional switch members
operated by a common control lever wherein the com-
ponents of the switch are economical to manufacture
and assemble, yet the switch is of a rugged and concise
character capable of providing dependable service over

long periods of time with a minimum of maintenance. -

A further object of the invention is to provide a four-
way electrical switch which is spring biased to automat-
ically return the control lever to a neutral position, and
wherein spring means of an economical nature are em-
ployed to augment biasing forces imposed upon the
control lever by the individual switch members.

Another feature of the invention is the use of a sup-
porting base member in an environment of a four-way
switch using four separate switch members capable of
firmly supporting and holding the switch members in
the desired relationship to each other without sacrific-
ing accessibility to the switch members, and permitting
a concise assembled relationship between the switch
members. '

In practice of the invention the base or support mem-
ber is preferably formed ofa synthetic plastic material
and includes switch member recesses related to each
other at 90° intervals about a central axis. Switch mem-
bers of a commercially available type, such as com-
monly known as “micro” switches, are mounted within
the base member, each switch having an actuating but-
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tuating lever is mounted in the base upon a spherical
bearing having an actuating portion in radial alignment
with the switch member buttons. A resilient member
comprising a coil spring or of a tubular form is affixed
to the switch members and engages the lever actuating
member to bias the actuating member to the neutral
position when the switch is being used and in “neutral”
position. The utilization of the elongated spring mem-
ber provides the actuating member with a positive and
firm biasing action to the neutral position, and permits
a low cost spring member to be utilized which does not
necessarily have a strongly spring-biased actuating but-
ton.

BRIEF DESCRIPTION CF THE DRAWINGS

The aforementioned objects and advantages of the
invention will be appreciated from the following de-
scription and accompanying drawings wherein:

FIG. 1 is a diametrical, sectional view through a four-
way switch in accord with the invention, the actuat-
ing control lever being shown in the neutral posi-
tion,

FIG. 2 is a view of the switch taken from the top of

FIG. 1, :

FIG. 3 is a view of the switch as taken from the bot-
tom of FIG. 1,

FIG. 4 is a perspective view of the base member, per
se, :

FIG. 5 is a scctional view taken through the switch of
the invention along section V—V of FIG. 1, the
switches being shown in plan view and a broken detail
shown,

FIG. 6 is a partial sectional view taken through the
switch of FIG. 1 along section VI-—VI thereof,

FIG. 7 is a perspective view of the biasing element,
and

FIG. 8 is a view similar to FIG. 1 illustrating another
embodiment of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The basic member of the four-way switch is the base
10, FIG. 4, which is preferably constructed of a syn-
thetic plastic material, but could be cast of a metal or
ceramic, if desired. The base 10 is of a generally circu-
lar configuration having a circular periphery 12, a flat
front face surface 14, and a rear surface 16. A plurality
of switch member supporting and orientating walls are
defined on the base extending from the surface 16 and
define an X-shaped recess 20. The walls include pe-
ripheral wall portions 18 constituting axial extensions
of the periphery 12, and the walls also consist of four
sets of spaced parallel walls 24 intersecting an adjacent
wall at a right angle intersection.

The walls 24 are each provided with a hole 26 which
receive a switch casing mounting screw, as later de-
scribed.

The base 10 is further provided with a concentric axi-
ally extending bore 28, FIG. 1, defined in the threaded
boss 30 extending from the front surface 14. A socket
32 is formed in the base rear surface 16 concentric with
the bore 28 and includes a spherical surface 34 of a di-
ameter corresponding to the diameter of the actuating
lever bearing.

The control lever 36 include a handle 38 extending
through the bore 28, and the lever also includes a
spherical bearing 40 received within the base socket
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32. The switch member actuating stud 42 defined on
the bearing 40 is coaxial with the handle 38, and ex-
tends rearwardly of the bearing, as apparent in FIG. 1.

The control of the electric circuits operated by the
four-way switch is accomplished through four switch
members 44 mounted upon the base 10. Each of the
switch members is of an identical construction and is of
a conventional readily available form. In one embodi-
ment of the invention a Model V3-1 switch, manufac-
tured by Microswitch Company of Freeport, lllinois, is
used.  This switch member includes a synthetic plastic
casing 46 having three terminals defined thereon. The
internal switch contacts, not shown, are operated by a

control button 48 defined upon the “inner” side of the

casing and adjacent the base side 16. Internal spring
means, not shown, are incorporated into the switch
members tending to bias the buttons 48 outwardly to
the switch normally closed or open position, depending
upon the type of switch used.

Each switch member is provided with mounting holes
50 formed in the casing, and the spacing between the
base walls 24 is such as to closely receive a switch
member 44 thercbetween wherein a mounting screw 52
mounted in the lowermost switch member hold 50,
FIG. 1, may be received within the holes 26 and tight-
ening of the screw firmly affixes the switch members to
the base 10.

When the switch members 44 are assembled to the
base in the mannner apparent from the drawings, the
buttons 48 will be disposed adjacent the control lever
projection stud 42 but spaced therefrom such a dis-
tance that the buttons will only be operated when the
handle 38 is tilted about the center of the bearing 40,

One of the features of the invention lies in the fact
that the switch members 44 are oriented upon the base
10 and are of such radial dimension that the edge 52 of
the switch member casings overlaps the base socket 32
wherein the switch members maintain the control lever
spherical bearing 40 within the socket 32, Thus, during
assembly, the lever 36 is first dropped into position
through the bore 28 so the bearing 40 is received in
socket 32. Assembly of the switches 44 to the base
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causes the switch member edges 54 to overlap the bear- -

ing and prevent the bearing from being withdrawn from
the socket. .

In order to augment the biasing forces imposed upon
the lever 36 by the switch member button springs, and
to provide a firm force for orienting the control lever in
the central or neutral position, & spring retainer mem-
ber 56, of an elastic synthetic plastic material is em-
ployed. The member 56 has a configuration which will
be apparent from FIGS. 1, 6 and 7. The member 56 in-
cludes a rectangular base 58 from which depend four
fingers 60 each having an outwardly extending lip 62
defined thereon. Centrally, the member is formed with
a tubular projection 64 having an inner diameter
adapted to closely receive the switch lever projection
42,

Each of the switch members 44 is conventionally pro-
vided with a recess 66 such that when the member 56
is inserted into the rectangular void intermediate the
switch members 44 the lips 62 will snap into the switch
member recesses 66 and the member 56 is held in the
position shown in the drawings. In its assembled posi
tion the projection 64 is closely received within the
projection 42 and the resilient nature of the projection
will maintain the actuating lever in the central or neu-
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4
tral position wherein none of the switch member actu-
ating buttons 48 is engaged. »

In operation, the switch is assembled to its supporting
panel by inserting the threaded boss 30 through a hole,
and a threaded ring or nut, not shown, is applied to the
boss in the well known manner. The terminals of the
switch members 44 are connected to the appropriate
control circuits, not shown, and the lever 36 is tilted in
that direction desired to cause the appropriate switch
member button 48 to be depressed to open or close the
associated switch contacts, not shown. As the lever 36
is supported upon the spherical bearing 40 the lever
may be rotated in any desired direction, and this uni-
versal mounting of the switch lever permits two buttons
48 to be simultaneously depressed, if the lever is tilted
in a direction intermediate a pair of switch members.

As tilting of the lever 36 causes a radial displacement
of the stud projection 42 against the resiliency of the
material of the projection 64, release of the lever, or a
lessening of the displacement forces thereon, will per-
mit the lever to return to the central neutral position.

FIG. 8 illustrates another embodiment of the inven-
tion and identical components to those previously de-
scribed are identified by primed reference numerals.

The projection 68 is shorter than projection 64 and
receives a coil spring 70. A blind hole 72 is formed in
stud 42’ and bearing 40’ concentric with the stud re-
ceives the other end of the spring 70. Thus, tilting of
the control lever 36’ will deflect spring 70 producing a
biasing force tending to realign the control lever with
projection 68, and this form of the invention also im-
poses a supplemental biasing force on the control lever
which will return the lever to the neutral position.

It will therefore be appreciated that the four-way
switch of the invention is of an economical construc-
tion, dependable in operation, easy to manufacture and
assemble, and concise in configuration. It is appreci-
ated that various modifications to the disclosed em-
bodiment may be apparent to those skilled in the art
without departing from the spirit of the invention.

We claim:

1. A four-way electrical switch comprising, in combi-
nation, a support base having a first side and a second

{side, a threaded mounting boss defined on said base ex-
‘tending from said first side, a control lever receiving

bore defined in said base concentrically extending
through said boss and base, a spherical bearing-receiv-
ing socket defined in said base concentric with said
bore and intersecting said second side, a control lever
having a spherical bearing received within said socket,
a handle affixed to said bearing extending through said
bore and extending from said first side and a switch ac-
tuator defined on said bearing in substantially diametri-
cally opposed relation to said handle and extending
from said bearing adjacent said base second side, four
similar electric switches mounted upon said base en-
gaging said second side, each switch having a casing, an
actuating button, mounting means, and terminals, and
base mounting means defined on said base extending
from said second side engaging said switch mounting
means positioning said casings upon said second side at
90° with respect to each other about said socket, said
tasings partially overlying and engaging said bearing
maintaining said bearing in said socket and said buttons
being disposed adjacent said switch actuator at 90° with
respect to each other about said switch actuator for en-
gagement thereby upon pivoting said lever, and resil-
ient means engaging said control lever and biasing said
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control lever to a neutral position coincident with the
axis of said bore.

2. In a four-way switch as in claim 1 wherein said
switch mounting means includes a hole defined in said
casing and said base mounting means includes side
walls extending normal from said base second side and
threaded fasteners mounted on said side walls each ex-
tending through a casing hole.

3. In a four-way switch as in claim 1 wherein said re-
silient means comprises a coil spring supported at one
end by said switch casings and received at the other end
within a recess defined in said switch actuator.

4. In a four-way switch as in claim 1 wherein said re-
silient means comprises an elongated resilient tubular
member mounted on said switch casings engaging said
switch actuator.

5. A four-way electrical switch comprising, in combi-
nation, a support base having a first side and a second
side, mounting means defined on said base, a spherical
bearing-receiving socket having an axis and defined in
said base having a large diameter intersecting said sec-
ond side and a small diameter communicating with said
first side, a control lever having a spherical bearing re-
ceived within said socket, a handle affixed to said bear-
ing extending through said socket small diameter and
extending from said first side and a switch actuator de-
fined on said bearing in substantially diametrically op-
posed relation to said handle and extending from said
bearing adjacent said second side, four similar electric
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side, each switch having a casing, an actuating button,
mounting means, and terminals, spaced wall members
defined on said base perpendicularly extending from
said second side, said wall members defining an X-
shaped recess having four portions symmetrically re-
lated at 90° intervals about the axis of said socket, the
walls of each portion of said recess closely receiving a
switch casing whereby adjacent switches are located at
90° with respect to each other about said socket axis,
and a spring retainer mounted upon said switch casings
supporting resilient means engaging said control lever
biasing said lever to a neutral position coincident with
the axis of said socket.

6. In a four-way switch as in claim 5 wherein said re-
silient means comprises a coil spring having an end
mounted upon said retainer and an end received within
a recess defined in said switch actuator.

7. In a four-way switch as in claim 5 wherein said re-
silient means comprises an elongated resilient tubular
member defined on said retainer engaging said switch
actuator.

8. In a four-way switch as in claim 5 wherein said re-
tainer comprises a synthetic plastic member having a
plurality of resilient fingers defined thercon, cach fin-
ger having a lip defined thereon, and lip-receiving re-
cesses defined in said switch casings receiving said lips

whereby said retainer is affixed to said casings.
* * * * *



