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ABSTRACT OF THE DISCLOSURE 

The switch mechanism includes a manually manipulata 
ble actuator pivotally supported within a switch hous 
ing for movement in opposite directions between ñrst and 
second positions. The actuator carries mobile cont-act 
means which are movable into engagement with respective 
ones of stationary contacts carried by the switch hous 
ing to effect first and second switching functions when 
the actuator is moved to its first and second posi-tions, re 
spectively. The switch mechanism also includes an elec 
tromechanical means operatively connected with the ac 
tuator for mov-ing the same between itsv positions, the 
connection therebetween being such that the actuator can 
be manually manipulated without disturbing the normal 
operational position of the electromechanical means. 

1 The present invention relates to a switch mechanism, 
and more particularly to a switch mechanism of the gen 
eral type having a manually manipulatable actuating 
means movable in opposite directions between first `and 
lsecond positions for selectively effecting different switch 
ing functions, ̀ means effective to biasingly hold the actu 
ator in the position in which it is moved and an electro 
mechanical means operatively connected with the actuator 
and operable, when energized, to move the actuator be 
tween its positions. 
-A general object of the present invention is to provide 

a new and improved switch mechanism of the general 
type referred to above, and which is of a highly practi 
cal and economical construction, highly reliable in op 
eration and of a construction and arrangement such that 
its mobile contacts will remain in engagement with its 
associated stationary contacts and not bounce when sub 
jected to vibrational forces. . » 

>lAnother object of the present invention is to- provide 
a new and improved switch mechanism ofthe general type 
referred to above, and in which the manually manipulata 
ble actuator is pivotally supported by a switch housing 
for movement in opposite directions about a fixed axis 
andin which the electromechanical means is connected 
with the actuator in a manner such that the actuator can 
be manually moved between its positions without disturb 
ing the normal operational position of the electromechani 
cal means so that the electromechanical means is always 
operatively disposed with respect to the actuator so as to 
effect movement' of the latter> between its positions when 
energized. ` ' 

A further object of the present invention is to provide 
a new and improved switch mechanism of the character 
referred to above and wherein the electromechanical 
means utilizesonly a single ysolenoid means for effecting 
movement of the actuator between its positions. « 
" Briefly, the> foregoing objects and advantages, in the 
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preferred embodiment, are carried out by providing a 
manually manipulatable actuator which is pivotally con 
nected within a switch housing for movement about an 
axis between first and _second positions and which car 
ries mobile contact means which are selectively engage 
able with stationary'contacts carried by the housing when 
moved to its first and second positions. The actuator is 
provide-d with an invertedV-shaped slot having a rounded, 
constant radius apex at 4the upper side of the slot and 
a pointed apex at the lower side of the slot, the slot slida 
ybly receiving one end ofa link >member connected with 
a core of a single solenoid means. The end of the link 
member is biased toward a position in which it is Verti, 
cally aligned with the pivot axis of the actuator by a 
spring and guide arrangement. This construction and ar 
rangement enables the actuator to be »manually manipu 
lated without affecting the normal position of the electro 
mechanical means and enables the electromechanical 
means when actuated to move the actuator between its 
positions. i 

The present invention further resides in various novel 
constructions and arrangement of parts, and further ob 
jects, novel characteristics and advantages of the pres 
ent invention will be apparent to those skilled in the art 
to which it relates and from the following detailed de 
scription of the preferred illustrated embodiment thereof 
made with reference to the accompanying drawings form 
ing a part of this specification and in which similar ref 
erence numerals or characters are employed to desig 
nate corresponding parts throughout the several views, 
and in which: 

FI‘G. 1 is a longitudinal cross-sectional view, with por 
tionsv shown in elevation, of the preferred embodiment 
of the switch mechanism of the present invention; 

FIG. 2 is a fragmentary view similar to that shown in 
FIG. 1, but showing certain parts thereof in different po-v 
sitions;  i 

FIG. 3 is a sectional view, with portions shown in ele 
 vation, taken approximately along line 3-3 of FIG. l; 

FIG. 4 is a perspective view of part of the switch mech 
-anism shown in FIG. l; » ' 

FIGS. 5 and 6 areviews 
l, but showing different 

similar to that shown in FÍG. 
parts thereof in different posi 

FIG. 7 is a view similar to that shown in FIG. 5, but 
'with additional parts shown in elevation; and ‘ ' 

FIG. 8 is a schematic' wiring diagram for controlling 
operation of a solenoid means of the switch mechanism 
shown in FIG. l. ` " 

The present inventioníprovides a novel switch mecha> 
nism and in particular a novel switch mechanism .which 
can be either manually operated or operated from are' 
mote location to selectively control energization and de_ 

’ energ-ization of a plurality of electric circuits. Although 
the switch mechanism of the present invention could 
be used in various applications where both manual and’ 
remote control of a plurality of switching functions are 

._ required or desired, it is particularly useful in vehicular 
applications, such as for use as a locking control switch 
in an electrically operated door locking and unlocking 
system for an automobile. For the purposes of descrip« 
tion, it will be herein merely described as being used for 

-controlling energizationuand`de~energization of- a pair` 
of elec-tric circuits. 
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As representing a preferred embodiment of the present 
invention, the drawings show a switch mechanism A. The 
switch mechanism A comprises, in general, a switch 
housing 10, a plurality of stationary contacts or termi 
nals 11, 12, =13 and 14 carried by the housing 10, a 
manually manipulatable actuating means 15 carried by 
the housing 10 and which is manually movable in op 
posite directions between ñrst and second positions, and 
an electromechanical means 20 operatively connected with 
the manually manipulatable actuating means 15 and which 
is also operable to move the actuating means 15 between 
its first and second positions. The actuating means 15 
broadly comprises an actuator 21 pivotally supported by 
the housing 10, a mobile contact means 22 carried by 
the actuator 21 and selectively engageable with respective 
ones of the stationary contacts when the actuator 21 is 
moved between its first and second positions, and a snap 
acting, over center spring 24 for moving the mobile con 
tacts means 22 into engagement with the stationary con 

` tacts with a snap action when the actuator 21 is moved 
over dead center midway between its path of travel be 
tween its positions and for biasingly holding the mobile 
contact means l-22 in engagement with the stationary con 
tacts. 
The housing 10 is adapted to be mounted on a suitable 

support structure of the vehicle and in a manner such 
that the actuator ̀ 21 is readily accessible to the operator 
of the vehicle for manual manipulation. For the purposes 
of description, the housing 10 will be described as being 
supported by the vehicle in a vertical position. 
The housing 10 is made from a suitable plastic or elec 

trically insulated material and is of a generally rectangular 
shape. The housing 10 has vertically disposed side walls 
26 and an upper horizontally disposed end wall 27 pro 
vided with a slot 27a through which the actuator 21 ex 
tends. The stationary terminals >11, 12, 13 and 14 are 
secured to the side walls 26 of the housing 10 and project 
interiorly of the housing 10. 
The stationary terminals 11 and 13 and 12 and 14 are 

vertically aligned, but spaced from each other, and have 
convex contact surfaces. The terminals 13 and 14 are 
integral with each other and connected by a suitable wire 
or conductor (not shown) to ground. The terminals 11 
and 12 are in suitable circuits (not shown) with a battery 
and devices to be controlled. 
The mobile contact means 22 comprises a leaf spring 

member having convex contact surfaces integral with its 
upper and lower sides at its opposite ends. The mobile 
contact means 22 is secured to the underside of the ac 
tuator 21 as by rivets 29. 
The actuator 21 has an upper ñnger portion 21a which 

is adapted to be manually grasped by the operator and 
an inner generally triangularly shaped base portion 2lb. 
The base portion 2lb of the actuator 21 is pivotally con 
nected by a pivot pin means 30 to opposite side walls 26 
of the housing 10 for movement in opposite directions 
about the axis 30a of the pin 30. 
The actuator 21 is movable between its first position, 

as shown in FIG. 1, in which it holds the mobile contact 
means 22 is engagement with the stationary contacts 11 
and 14 to provide a conductive path between these latter 
contacts to enable a ñrst circuit to be completed and a 
second position, as shown in FIG. 2, wherein the actuator 
21 holds the mobile contact means 22 in engagement with 
the stationary contacts 12 and 13 to provide a conductive 
path therebetween to enable a second circuit to be com 
pleted. 
The actuator 21 when moved from one position toward 

its other position is moved to the other position during 
the latter portion of its travel by a snap action and then 
biasingly held in the position in which it has been moved. 
To this end, the over center, sna-p acting spring 24 is 
provided. The spring 24 comprises a resilient, one-piece, 
generally U-shaped member having one end connected by 
a pin 35 to the actuator 21 and its other end connected by 
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a pin 36 to the housing 10. As shown in FIG. 1, the dis 
position of the U-shaped- spring 24 is such that as the ac 
tuator 21 is moved from its -ñrst position toward its sec 
ond position, as shown in FIG. 2, it will move the legs 
of the U-shaped spring towards each other to compress the 
spring 24 until the actuator is in a top dead center posi 
tion, i.e., vertically disposed. As the actuator 21 is moved 
past its top dead center position the spring 24 is no longer 
being compressed and its self-biasing force will cause the 
legs thereof to move away from each other and move the 
mobile contact means 22 into engagement with the termi 
nals 11 and 14 with a snap action. 
The actuator 21 can also be moved between its ñrst and 

second positions from a remote ̀ location by energizing the 
electromechanical means 20. The electromechanical means 
20 comprises a solenoid means 50 carried by the housing 
10. The solenoid means 50 comprises an upper pole piece 
51 in abutting engagement with inwardly extending projec 
tions 52 on the housing 10, ̀ a side pole piece 5-4 connected 
with the upper pole piece and a bottom pole piece or 
base 55 suitably secured as by screws 56 to the housing 10. 
The solenoid means 50 further includes an annular coil 
60 having a central through opening 61 therein 4which slid 
ably receives a core 62 or armature made of iron or other 
suitable material. The core 62 extends through a central 
Athrough opening 64 in the upper pole piece 51 and is 
linearly movable along an axis which is normal to and 
intersects pivot axis 30a of the pivot pin 30 for the ac 
tuator 21. 
The upper end of the solenoid core 62 is pivotally con 

nected to a horizontally extending pin-like portion 65a of 
a link or member 65. The link 65 also includes a stepped 
intermediate portion 6511` and a horizontally extending 
pin-like portion 65e adjacent its other end. The other hori 
zontally extending end portion 65e of the link 65 is slid 
ably received within a cam slot 70 formed within the base 
portion 2lb of the actuator 21 and located above the axis 
30a of the pivot pin 30. ' 
The cam slot 70 is generally in the shape of an inverted 

V and includes linearly extending side portions 71 and 72. 
It also has a rounded, constant radius recessed apex 73 
at its upper side edge and a pointed apex 74 at its lower 
side edge. The apex 74 is located relative to the apex 73 
such that a plane containing the apex 74 and the axis 30a 
of the pivot pin means 30 bisects the rounded apex 73 at 
the upper side edge of the slot 70. 
The link 65 and core 62 are biased toward an upper 

or ñrst position, shown in FIGS. 1 and 2, in which the 
upper end portion 65e of the link 65 is disposed vertically 
above the pivot pin 30 and received in the recessed apex 
73. To this end, a spring and guide arrangement, desig 
nated generally by reference numeral 80 is provided. The 
spring and guide arrangement includes a tension spring 
81 having one end suitably connected to the upper end 27 
of the housingv 10 and its other end suitably connected 
to the step 84 of the intermediate portion 65b of the 
link 65. The spring 81 is guided by a guide in the form 
of an ear 85 secured to the intermediate portion 65b 
of the link 65 and which has an opening 86 therethrough 
through which the spring 81 extends. As best shown in 
FIG. 7, the spring force is such that it tends to maintain 
the spring 81 straight, which in turn causes the spring 
to bear against the side wall deñning the opening 86 in 
the ear 85 and bias the link 65 to the position shown 
in FIGS. 1 and 2 in which the upper end portion there 
of is vertically aligned with the pivot pin 30. 
The solenoid means 50 is operable toV move the actuat 

ing means 15 from its first position, as shown in FIG.' l, 
to its second position, as shown in FIGS. 2 or 5, in re 
sponse to energization of the solenoid coil 60. When the 
solenoid coil 60 is energized, it causes the core 62 to be 
drawn in a downward direction from its position shown 
in FIG. 1. Movement of the core 62 in this direction causes 
the link 65 to be moved downwardly, which in turn 
causes the upper end portion _65C thereof to move from 
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right portion of the recessed apex: 73 and engage> the 
lower wall surface defining the lower side of the slot 
portion 72. As the -upper end portion 65c of the link 65 
engages the side wall of the slot portion 72 it causes the 
actuator 21 to be cammed in _a clockwise direction, as 
viewed in FIG. 1, about its pivot axis 30a. The link 65 
during its downward movement is also f_ree to pivot rela 
tive to the core 62 due to the pivotal connection there 
between. As the actuator 21 moves past top dead center, 
the spring 24 will function to move the actuator 21 dur 
ing the remaining portion of its movement to its second 
position, as shown in FIGS. 2 or Sfand in the same 
manner as hereinbefore described. When the actuating 
means 15 is in its second position, as shown in FIG. 5, 
rand the solenoid coil 60 is de-energized the spring 81, 
whose mid-portion has been defiected‘ laterally out of 
alignment with a line drawn betweenits ends (see FIG. 
7) will cause the ear 85 and hence the link 65 to be 
moved in the direction of the arrow 90 until the upper 
portion 65C is again in vertical alignment with the pivot 
axis 30a and-1i disposed within the left portion of the 
recessed apex 73, as shown in FIG. 6.  x 
Movement of the actuator means 15 from its second 

position to its first position is effected by again momen 
tarily energizing the solenoid coil 60.v The,r same mode 
of operation takes place except that the upper end .por 
tion 65e of the link 65 will now cooperate with the lower 
wall defining` the slot portion 71 to effect a camming 
action of the actuator in a counterclockwise direction. 
As schematically shown in FIG. 8, the solenoid' coil 

60 is respectively connected via suitable wires 92 and 93 
to ground and one terminal of push button switch 94. 
'Ihe other terminal of the switch 94 is connected via a> 
wire 95 to one terminal of a battery 96, the other ter 
minal of the battery 96 being connected to ground via 
wire 97. As isl apparent from the above, the push button 
switch 94, when depressed, completes a circuit from the 
battery 96 through wire 95, switch 94, wire 93, solenoid 
coil 60, wire 92 to ground. ' 
An important advantage of the novel switch mechanism 

A is that the actuating means 15 can be manually mani 
pulated between its ñrst and second positions without 
effecting the normal or ready position "of the electro 
mechanical means 20. The provision of the slot and pin 
connection between the actuator 21 and the link 65 enables 
the actuating member 21 to be pivotally moved between 
its first and second positions without affecting the vertical 
position of the link member with respect tothe pivot axis 
30a of the pivot pin 30. Although a slight downward 
carmning movement of the link member 65 occurs during 
movement of the actuator 21 since it is necessary to dis 
place the link 65 from the right or left`portion of the 
recessed apexïî73 in which it is disposed to the other por 
tion of the apex 73, the spring 81 will immediately return 
the link 65 back to its previous position even though it 
will be disposed in the other portion of the recessed 
apex 73. " 

Another advantage of the switch mechanism A is that 
the link 65 is always biased toward the position in which 
it is vertically disposed above the pivot pin 30 by the 
spring and guide arrangement 80. This insures that the 
electromechanical means 20 is always properly positioned 
to effect movement of the actuator 21 from the position 
itis now in to the desired position in response to »ener 
gization of the ,coil 60. This provides for a very positive 
and reliable switching operation. A further advantage is 
that only a single solenoid means is necessary to effect 
movement of the actuator in opposite ydirections between 
its positions. Additionally, by providing the rounded apex 
73 and the pointed apex 74 of the cam slot 70 in con 
junction with the spring and guide arrangement 80 insures 
that the electromechanical means 20 will always be re 
turned or remain in its ready position, "as shown in FIGS. 
l and 2, even though the switch mechanism A is sub 
jected to vibration or shock loads. 
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6 
_ Although the illustrated preferred embodiment thereof 

has been described in great detail, it should be apparent 
that certain modifications, changes, and adaptations may 
be made therein, and that it is intended to cover all such 
modifications, changes and adaptations which come with 
in the scope of the appended claims. ' ' 
What is claimed is: ' . . _ 

1. A switch mechanism for selectively effecting iirst 
and second switching functions comprising: a housing; a 
manually manipulatable actuator pivotally supported by 
said housing for movement in opposite directions about a 
iixed axis between first and second positions; a plurality 
of stationary contacts carried by said housing; mobile 
contact means carried by said actuator and engageable 
with selective ones of said stationary contacts to effect 
first and second switching functions «when said actuator is 
moved to its first and second positions, respectively; 
means for releasably retaining said actuator in the posi 
tion in which it ismoved; said actuator having a cam 
slot therein including -iirst and second recess portions, 
and electromechanical means for moving said actuator 
between its first and second positions; said electrome 
chanical means including a member slidably received 
within said slot, spring means for biasing said member 
into said iirst and second recess portions when said 
actuator is in its iirst and second positions, respectively, 
said member being'v effective to cam said actuator from 
the position in which it is disposed to its other position 
in response to energization of said electromechanical 
means. ï 

2. A switch mechanism for selectively effecting first 
and second switching functions comprising: a switch 
housing; a manually manipulatable actuator pivotally 
supported by said housing for movement in opposite di 
rections about a fixed axis between first and second posi 
tions; a plurality of stationary contacts carried by said 
housing; mobile contact means carried by said actuator 
and engageable with selective ones of said stationary con 
tacts to effect first and second switching functions when 
said actuator is moved to its first and second positions, 
respectively; snap acting, over center spring means oper 
atively connected with said housing and said actuator, 
said spring means effecting a snap action movement of 
said actuator toward the position in which it is being 
moved as it is moved past dead center midway between 
its first and second positions and biasingly holding said 
actuator in the position in which it is moved; said actuator 
having a generally inverted V-shaped slot therein, said 
slot having a rounded recess at its apex, said recess in 
cluding ñrst and second portions disposed on opposite 
sides of a plane passing through the apex of the V-shaped 
slot and which bisects the included angle of the V-shaped 
slot; an electromechanical means for moving said actua 
tor between its first and second positions; said electrome 
chanical means comprising a selectively energizable sole 
noid having a linearly movable core, a link member hav 
ing one end pivotally connected to one end of said core 
and the other end _s_lidably disposed within said slot in 
said actuator; second spring means operatively connected 
with said housing and said link member for biasing said 
link member toward the apex of said generally V-shaped 
slot and into said first or second recess portions when 
said actuator is disposed in said first and second position, 
respectively, said solenoid when energized causing said 
core to move away from said actuator member to cause 
said other end of said link to move within said slot and 
cam said actuator member from the position in which it 
was located to its other position, said second spring means 
being effective to ret-urn the other end of said link to its 
vertically aligned position with respect to the pivot axis 
of the actuator and into the other recess portion disposed 
thereat when said solenoid is de-energized, said link mem 
ber including an ear portion having an opening there 
through through which said second spring means extends 
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whereby when said link member is‘biased toward a_ posi- 2,922,861". g 1/,1-960 ~White. »i l i - a y' 
tion in which it is disposed within one of s_aid recess y3,153,124;_ -10/1964 Bury»f_~__\__.._-..e.g;`__¿ 335-.-186 
portions of said inverted V-shaped slot. 
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