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[ 5 7] ABSTRACT 

A switch assembly for controlling a plurality of circuit 
connections includes a ?rst switch section controlled 
by a joystick actuator which moves a carriage having a 
plurality of conducting bridge contacts, and a second 
switch section controlled by a selector knob which 

v moves a carriage having a further conducting bridge 
contact. The contacts are selectively engageable with 
aplurality of separate conductors positioned on one 
side of an insulated circuit board to provide the switch 

' _ action. - 

14 Claims, 5 Drawing Figures 
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JOYSTICK CONTROLLER FORMULTIPL 
' - SWITCH ASSEMBLY 

BACKGROUND OF THE INVENTION 

Although joystick switch assemblies which actuate 
contacts within‘ a switch housing to open or close 
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switch contacts are known in the art, such switch as- v 
' semblies have been relatively large and complex, and 
consequently have been expensive. For example, when 
such switches include spring leaf contacts, the size of 
the switch housing required to enclose such assemblies 
has presented problems particularly with reference to 
mounting assemblies in close quarters. Moreover, when 
it has been desired to utilize such switches to perform 
multiple switching functions, such as operating a plu 
rality of devices in different manners, and switching de 
vices in synchronization, the design problems and the 
attendant costs in manufacturing such switches have 
precluded their use in many applications. Furthermore, 
whereas it would be highly desirable to provide a single 
switch assembly capable of simultaneously performing 
a plurality of switching‘ functions, separately and simul 
taneously, the prior art switch assemblies have been too 
large for many control applications. 

SUMMARY OF THE INVENTION 

It is one object of this invention to’ provide an im 
proved multiple operation switch assembly utilizing an 

, insulating circuit board having a plurality of conductors 
positioned thereon, and movable bridge contacts for 
selectively interconnecting the conductors. 

It is another object of this invention to provide a 
switch assembly which permits precise cooperation be 
tween a plurality of conductors positioned in a known 
manner on one side of an insulating circuit board and 
a plurality of movable conducting bridge contacts for 
controlling a plurality of switching functions. _ 

It is a further object of this invention to provide a 
switch assembly having a first switch section controlled 
by a joystick actuator and a second switch section con 
trolled by a selector knobv actuator. } 

It is still another object of this invention to provide 
a switch assembly having a joystick actuated carriage 
movable only in right ‘angle directions for controlling a 
plurality of switching functions. 

In one embodiment ofthis invention, a multiple oper 
ation switch assembly includes a switch housing which 

. encloses a plurality of bridge contacts and which has an 
insulated circuit board end plate having a plurality of 
separate conductors positioned in a known manner on 
one side thereof. A ?rst switch section is formed by a 
first movable carriage member within the switch hous 
ing having a plurality of conducting bridge contacts ?t 
ted in recesses in the bottom thereof. The contacts are 
resiliently biased outwardly from the recesses such that 
they selectively engage the separate conductors posi 
tioned on the insulated circuit board end plate. The 
first carriage member is positioned within the housing 
such that projections on the carriage member cooper 
ate with cross-recesses on a support chamber posi-. 
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bridge contacts, ‘thereby selectively engaging the sepa 
rate conductors on the insulated circuit board to com 
plete the electrical circuit. 
A second switch section is formed by a second mov 

able carriage having a conducting bridge contact fitted 
in a recess in the bottom thereof, which contact is resil 
iently biased outwardly therefrom to selectively engage 
separate conductors positioned on the same insulated 
circuit board end plate. The second movable carrier 
has a projection which extends through a slot in the 
support chamber and is actuated by a selector knob ac 
tuator member positioned on the top of the switch 
housing. The positioning of separate conductors on one 
side of the printed circuit board enables the two switch 
sections to cooperate to perform the intended multiple 
switching functions of the multiple operation switch as 
sembly. 

DESCRIPTION OF THE DRAWING 

FIG. I is a side elevation view in cross-section of the 
multiple operation switch assembly in accordance with 
this invention; ' Y 

- FIG. 2 is an exploded view showing the support 
chamber, the two carriages, the movable conducting 
‘bridge contacts, and the circuit board in accordance 
with this invention; - 

FIG. 3 is a side elevation view partially in cross 
section, of the switch of the invention taken at right an 
gles to the view of FIG. 1; 
FIG. 4 is a top elevation view of the switch of FIG. 

3; and ' - 

FIG. 5 is a top plan view showing the conductor lay 
out on the circuit board of the switch of one embodi 
ment of this invention and the electrical circuitry con’ 
nected thereto. 

DETAILED DESCRIPTION 
Referring to the drawings, in FIGS. 1 and 2 there is 

shown a switch having a housing I0 containing a switch 
‘mechanism therein which includes bridge contacts ll, 
l2, l3 and 14, which selectively engage conductors on 
an insulated circuit board I6. As shown by FIG. 2, the 

' circuit board 16 has a plurality of separate conductors 
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tioned within the housing to cause the carriage to track ‘ 
freely in right angle directions controlled by the cross 
recesses. The ?rst carriage member is coupled to and 
actuated by a joystick actuator member which extends 
outwardly from the top of the switch housing. Move 
ment of the joystick actuator results in a corresponding 
opposite. movement of the carriagev memberland the 

65 

positioned on the inside surface thereof, and has termi 
nals extending outwardly therefrom, which may be pro 
vided in a known manner. A ?rst insulating carriage 
member 20 and a second insulating carriage member 
21 (FIG. 2) have recesses 23, 24, 25 and 26 on the bot 
tom thereof, which recesses receive the conducting 
bridge contacts 11, 12, 13 and 14. Conducting bridges 
11 and 13 are aligned parallel to one another in reces 
ses 23 and 24 and are resiliently biased outwardly by ' 
springs 27. Conducting bridge 12 is positioned interme~ 
diate and perpendicular to said conducting bridges 11 
and 113 in recess 25, and is also biased outwardly by 
spring 28. 

Positioned within the switch housing 10 is a chamber 
member 30 (FIG. 2) having cross-recesses 31 on the 
underside thereof and a slotted opening 32 extending 
along the top of the chamber. The ?rst carriage mem 
ber 20 has a plurality of projections 34 such that when 
the carriage member is inserted within the support 
chamber 30, said projections 34 rest in cross-recesses 
31 which permit the projections, and the attendant car 
riage member 20, to track freely at right angle direc 
tions. Additionally, the ?rst carriage member 20 in 
cludes an enlarged rectangular carriage head 35 which 



3-, 
is molded integral to and formed 'centrallythereon with 
a conical seat having a circular bore 37. 
As seen in FIG. 1, the joystick actuator 40 extends 

inwardly into the switch housing through an opening 42 
in the top of chamber member 30 and rests in circular 
‘bore 37 in the top of carriage 20. ‘Bore 37 is of a cross 
section appropriate to receive an actuating ball 41 
molded integral to and ‘positioned at one end of the joy 
stick actuator 40. The switch housing 10 ‘has a neck 
portion 44 molded integral to and extending outwardly 
therefrom, which includes an edge lip portion 46 de?n 
ing an opening. Molded integral within the neck por 
tion and part of the switch housing is a collar 48 
through which the joystick actuator 40 extends out 
wardly'. The collar opening (FIG. 4) is in the shape of 
four lobes which con?nes the movement of the joystick 
actuator to right angle directions from the vertical un 
actuated position. 

Intermediate the ends of the joystick actuator 40, a 
rectangular sleeve 50 having a shoulder 53 is molded 
integral thereto. The joystick ' actuator is pivotally 
mounted within the switch housing by seating the joy 
stick within spring v51 such that the spring engages the 
sleeve 50 and'biases outwardly the sleeve and shoulder 
to the vertical unactuated position ?ushed against the 
base of the collar 48. As the joystick 40 is actuated 
away from its normal vertical unactuated position, the 
spring tension on the sleeve 50 is increased, such that 
when the pressure is removed from the joystick, the 
spring tension on the sleeve returns the joystick to its 
normal position. This coaction among the spring, joy 
stick, sleeve and shoulder and collar base, provides a 
relative quick make or break to the circuit connections, 
and provides a proper feel to the switch. 
Thus, when the joystick 40 is actuated to the up posi 

tion, the resultant downward movement of the ?rst car 
riage member 20, guided by projections 34 in recesses 
31 of the chamber member 30, results in the selective 
engagement of the bridge contacts 11, 12 and 13 with 
the separate conductors positioned on the circuit board 
end plate, therefore completing the ?rst switch section. 

The second switch section includes a second carriage 
I member 21 having a recess 26 for receiving a spring 29 
which biases outwardly the conducting bridge 14. Car 
riage member 21 has a projection 52 (FIG. 2) molded 
integral to and centrally positioned thereon which pro 
jection is inserted through the slotted opening 32 of 
chamber member 30. Coupled to projection 52 is the 
arm 55 ofa bushing lever 54 which is actuated by selec 
tor‘ knob 56, which is inserted in a snap fit engagement 
between the lip portion 46 and collar 48 of the neck 
portion 44 of the switch housing 10 around the joystick 
40. When rotated, the selector knob 56 engages the 
bushing lever 54 to move the carriage member 21 
thereby positioning bridge contact 14 on the separate 
conductors on printed board 16. ' 
The insulating circuit board 16 which forms one end 

of the switch housing 10 includes a plurality of separa 
tor conductors 61, 62, 63, 64, 65, 66 and 67 (FIG, 2) 
which are positioned on one side thereof in a known 
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manner. FIG. 5 shows these conductors, and illustrates , 
one example of an electrical circuit that can be con 
nected to the switch of the invention; 
For example, conductor 61 is connected to lead 2 to 

motors 55 and 57, conductor 62 is connected to sole~ 
noids, conductor 63 is connected toa negative supply 
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terminal, conductor 64 is connected to the positive 
supply terminal, conductor 65 is connected to lead 1 to 
either motors 55 or 57, conductor 66 is connected to 
lead 1 to motor'55, and conductor 67 is connected to 
lead 1 to motor 57. ' 

A typical sequence of operations will now be de 
scribed to facilitate a more thorough understanding of 
the present invention. Although numerous applications 
are intended for the instant switch assembly, there is 
illustrated in FIG. 5 one representative application. 
The application of the switch illustrated involves an 

electricalcircuit having two motors 55 and 57 and two 
solenoids 58 and 59. As is generally understood, the in 
stant switch assembly provides switching control over 
the operation of the motors and the solenoids, as de 
sired. For example, in an operating condition the move 
ment or position of selector knob 56 determines the 
relative position of carriage member 21 and the corre 
sponding position of conducting bridge 14 with respect 
to the separate conductor areas located on insulating 
board 16. As depicted in FIG. 2, the position of con 
ducting bridge 14 connects conductor 65 on circuit 
board 16 with conductor 67, which represents lead 1 to 
motor 57. By simply rotating the selector knobv 56, the 
carriage 21 and conducting bridge 14 are positioned to 
bridge separate conductors 65 and 66 to contact lead 
1 to motor 55. This is illustrated as position 70b in FIG. 
5. This sequence of operations represents the second 
switch section of the instant invention. 
Now assuming the position of conducting bridge 14 

is to connect conductor 65 and conductor 67, as shown 
in FIG. 5, it will be appreciated that when the joystick 
40 is moved to the left position, the movement of con 
ducting bridges 11, 12 and 13 will establish the follow 
ing connections. Conducting bridge contact 11 will 
connect the positive conductor 64 to conductor 61 
which is connected to lead 2 of motor 57, and will rest 
at points 71a and 71b. Conducting bridge contact 13 
will rest at positions 71d and 71c to connect the nega 
tive conductor 63 to conductor 65 and through bridge 
14 to conductor 67, thereby completing the negative 
connection to lead 1 of motor 57. Conducting bridge 
contact 12 will move to a position at 75a thereby com 
pleting the circuit from positive conductor 64 to con 
ductor 62 connected to the solenoids 58 and 59. When 
the pressure is released on the joystick actuator, the 
carriage member 20 and associated, conducting bridge 
contacts and the joystick will return to the vertical un 
actuated position. 
When the joystick is moved to the right position, 

bridge contact 11 is moved to position 73a and 73b 
thereby conducting the negative conductor 63 to lead 
2 to motor 57, bridge contact 13 is moved to positions 
73d and 73c thereby connecting the positive conductor 
64 to lead 1 of motor 57 and bridge contact 12 is 
moved to position 75b thereby completing the connec 
tion from the positive conductor 64 to the conductor 
62 which is connected to the solenoids 58 and 59. 
Conversely, when the joystick actuator 40 is moved 

to the up or down position, the conducting bridge 
contact 11 and 13 are moved to rest at 74a, 74b, 74c 
and 74d and 72a, 72b, 72c and 72d respectively, 
thereby completing the electrical circuit to the particu 
lar motors as desired. Importantly, in this particular cir 
cuit con?guration the up or down movement of the joy 
stick actuator 40 and the resultant movement of car 
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riage 20‘and conducting bridge 12 will not affect'a _ 
change or energization of solenoids 58 and 59. 

From the foregoing, it will be appreciated that the en 
tire switching mechanism is accomplished by the sim 
ple expedient of combining a joystick actuated switch 
mechanism with a selector knob actuated switch mech 
anism in a compact switch housing, with the two switch 
mechanisms moving bridge contacts which engage on 
a single conductor circuit board. The particular design 
of the switching mechanism and the assembly of the 
components within the switch housing eliminates the 
requirement of close tolerances on the switch compo 
nents. All electric contacts between the conducting 
contact bridges recessed in the‘ ?rst and second car 
riage members and the circuit board conductors are 
under controlled pressure established by the spring bi 
ased conducting bridge contacts in contact with the 
conductor surfaces of the circuit board. The construc 
tion and con?guration of the instant switching mecha 
nism is advantageous in the utilization of space and, ac 
cordingly, relatively small switching units maybe fabri 
cated which offer multiple switching positions for the 
particular intended purpose. ‘ 

I claim: 
1. A switch for controlling a plurality of circuit con 

nections, including in combination, 
housing means having an open end, 
a substantially ?at insulating board secured to said 
housing means and having on one side thereof a 
plurality of separate conductors having spaced por 
tions, 

a plurality of movable conducting bridge contacts se 
' lectively engaging said conductors, 
support means for said bridge contacts including an 

insulating carriage having recesses for receiving 
said contacts, and springs engaging said contacts 
and resiliently holding the same againstsaid- con 
ductors, ' _ 

frame means positioned in said housing means for re 
ceiving said carriage and cooperating with said car 
riage to limit the movement thereof to cause said 
bridge contacts to move in predetermined paths 
whereby said ends thereof selectively engage said 
conductors, and ' 

actuating means extending outwardly from said hous 
ing means and operatively connected to said'car 
riage for moving the same and for positioning said 
bridge contacts with respect to said separate con 
ductors on said insulating board. 

2. The switch of claim I wherein said insulating 
board has first, second, third and fourth conductors 
thereon, and said carriage is movable only in ?rst and 
second directions at right angles to each other, and in 
cluding a ?rst bridge contact which operates to selec 
tively connect said ?rst conductor to said second and 
third conductors in response to'movement of said car 
riage, and a second bridge contact which selectively 

_ connects said fourth conductor to said second conduc 
tor when said carriage moves in said ?rst direction. 

3. The switch of claim 2 wherein said insulating 
board has a ?fth conductor thereon,- and including a 
third bridge contact which selectively connects said 
fifth conductor to said second and third conductors in 
response to movement of said carriage. 

4. The switch of claim _2 wherein said ?rst bridge 
' contact has a ?rst end in engagement with said ?rst 
conductor during movement of said carriage in said 
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?rst and second directions, and said second conductor 
has portions engaged by a second end of said first 
bridge when such bridge is at one end of movement in 
both said ?rst and second directions, and said third 
conductor has portions engaged by said second end of 
said ?rst bridge when such bridge is in the opposite end 
of movement in both said ?rst and second directions. 

5. The switch according to claiml wherein said hous 
ing means further includes an opening on the side op 
posite said open end and wherein said actuating means 
further includes a joystick type actuator pivotally 
mounted in the opening of said housing means and op 
eratively connected to said carriage for moving the 
same to change the position of said bridge contacts 
with respect to said conductors. 
v6. The switch of claim 1 wherein saidv insulating 

board has a further conductor on said one side thereof, 
and including a further conducting bridge contact for 
selectively connecting said further conductor to one of 
said separate conductors, support means for said fur 
ther conducting bridge contact including a second insu 
lating carriage having a recess for receiving said 
contact, and a spring engaging said further conducting 
bridge contact and resiliently holding the same against 
said conductors, and including a ?rst actuating member 
for moving said insulating carriage for moving said 
bridge contacts coupled thereto, and a second actuat~ 
ing member coupled to said further bridge contact for 
moving the same. 

7. The switch according to claim 6 wherein said hous 
ing means further includes an opening and wherein said 
?rst actuating member is a joystick type actuator pivot 
ally mounted in the opening of said housing means and 
movable in right angle directions from a vertical unac~ 
tuated position for moving said insulating carriage and 
said bridge contacts coupled thereto to selectively 
complete electrical circuits. 

8. The switch according to claim 6 wherein said hous 
ing means further includes an opening and wherein said 
second actuating member is a selector knob type actua 
tor rotatably mounted in the opening of said housing 
means and operatively connected to said second insu 
lating carriage for moving the same to change the posi 
tion of said further bridge contacts with respect to said 
further conductor to complete electrical circuits. 

9. A switch for controlling a plurality of circuit con 
nections including in combination, ' ' . 

a housing having an open end and a neck portion op 
posite thereto, 

a substantially ?at insulating board secured to said 
housing at said open end thereof and having on one 
side thereof a plurality of separate conductors hav 
ing spaced portions, - 

- a plurality of movable conducting bridge contacts se 
lectively engaging said conductors, 

?rst and second switch sections each having a ‘car 
riage member, 

support means for each of said bridge contacts within 
each of said carriage members including recesses 
for receiving said contacts and springs engaging 
said contacts and resiliently holding the contacts 
against said conductors, and I 

actuating means operatively connected to each car 
riage member of said ?rst and saidsecond switch 
sections for moving the same to change the posi 
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tion of said bridge contacts with respect to said 
conductors. ‘ ‘ 

10. The switch of claim 9 wherein said actuating 
means includes a joystick type actuator, and said ?rst 
switch section carriage member is connected to said 
joystick type actuator for moving said carriage member 
and for positioning said bridge contacts with respect to 
said separate conductors, and collar means having four 
lobes therein coupled to said joystick actuator means 
for restraining the movement of the same to right angle 
directions from the vertical unactuated position. 
' 11. A switch for controlling a plurality of circuit con 
nections including in combination, 
a housing having an open end and a neck portion 
molded integral with said housing on the side oppo 
site said open end, 

a plurality of movable conducting bridge contacts po 
sitioned within said housing, 

a plurality of springs for biasing said bridge contacts, 

a chamber member positioned within said housing, 
insulating carriage means for said bridge contacts po 
sitioned within the chamber member having reces 
ses for receiving said contacts and springs engaging 
said contacts, 

an insulating board secured to the housing open end, 
said insulating board having ‘on the inside surface 
thereof a plurality of separate conductors having 
spaced portions adapted to be selectively engaged 
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by said spring biased bridge contacts, and 

actuating means positioned in said neck portion of 
the housing and engagable with said insulating car 
riage means for moving said carriage means and 
said conducting bridge contacts to selectively com 
plete electrical circuits. 

12. The switch of claim 11 wherein said insulating 
carriage means has projections thereon and said cham 
ber member has right angled cross-recesses therein 
such that when the carriage means is positioned within 
the chamber member, the projections ?t in the cross 
recesses to permit the carriage means to track freely at 
right angle directions. 

13. The switch of claim 11 wherein the actuating 
means further includes a joystick type actuator pivot 
ally mounted'in the neck portion of the housing and en 
gaging said insulating carriage means for moving said 
carriage means and said conducting bridge contacts. 

14. The switch assembly of claim 11 wherein the ac 
tuating means includes a selector type actuator extend 
ing within said neck portion, and wherein said carriage 
means has a projection thereon and said chamber 
member has a slot therein, such that when said carriage 
means is positioned within said chamber, said projec 
tion extends through said slot, said selector type actua 
tor being operatively coupled to said carriage means 
for moving the same and said bridge contact coupled 
thereto to selectively complete electrical circuits. 

* * * * * 


