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ABSTRACT: A snap action switch system actuating a mova 
ble switch contact into alternative contact with two fixed elec 
trical switch contacts by two longitudinally rigid toggle levers 
pivotal relative to each other about a pivot actuated to two 
positions opposite a given plane through which the levers pass. 
The system has alongitudinally flexible arm so that as the rigid 
toggle levers pass the given plane the flexible arm is flexed lon 
gitudinally and the movable contact transported by the system 
effects a wiping and release action relative to one of the fixed 
contacts with which it is in contact before effecting a snap ac 
tion switching action under control of a spring lever biased for 
actuating the toggle levers to one of the two positions on op 
posite sides of the given plane. An operator is provided for 
overcoming the spring lever and moving the toggle levers 
across said plane to another position on a side opposite to the 
plane thereby actuating the movable contact into contact with 
the other of the fixed contacts than that to it contacts under 
control of the spring lever. 
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SNAPACTIONSWITCH 
This invention relates generally to snap action switches and 

more particularly to a snap action system for use in such 
switches. 
Snap action switches are known which are switched to dif. 

ferent operative positions by actuating forces, for example an 
actuating element of a thermostatic operator or manually con 
trolled operators and the like. The known snap action switches 
may comprise a resilient arm mounted between two movable 
bearing points that effects the switching from contact to con 
tact. In a second type two rigid arms are mounted contiguous, 
i.e. one rigid arm is mounted between two movable bearing 
points. In the case of the second-type construction it is known 
to cause the actuating force to be applied to a fixed rigid arm 
and to operate the switch contact through the other rigid arm. 
In such constructions the movable contact has either been 
connected to the other arm by means of a spring or is mounted 
independently of this arm. Furthermore, in case of this 
second-type construction it is also known to cause the actuat 
ing force to be applied to the rigid arm held between the two 
movable bearing points in which case the movable contact is 
rigidly connected to the other arm. In the majority of cases the 
arms are nested one within the other in a zigzag construction 
or configuration. 
A disadvantage with all known snap action switches is that 

only the force inherent in the system is available for opening 
or parting the contacts and this is a force that reaches its max 

10 

5 

20 

25 

imum value shortly before the snap over action takes place. If 30 
the contacts being switched become stuck together this force 
is often insufficient to separate them. The snap action function 
cannot then be carried out and the switch is then useless. For 
this reason snap action switches have, heretofore, not been 
used in conditions wherein the contacts are likely to become 
stuck together more or less firmly. 

It is a principal object of the present invention to provide a 
snap action switch in which a movable contact engaging a 
fixed contact can be separated therefrom even if relatively ad 

35 

hered or stuck thereto by use of the normal actuating forces of 40 
the snap action system without interfering with or delaying the 
normal operation of the switch. 
A snap action system for a switch according to the invention 

is provided with two rigid arms forming a toggle lever configu 
ration. A longitudinally or axially resilient arm mounts the 
movable contact and the toggle levers in moving to the operat 
ing positions for effecting the switching action pass through a 
plane in which the arm carrying the movable contact is dis 
placed longitudinally without delaying or affecting the snap 
action. The application of the “axial" or "longitudinal" force 
along this plane effects a "wiping action" or relative sliding 
movement between the movable contact and a fixed contact 
with which it is in physical contact before the switching action 
so that the contacts are kept clean and if in any way have 
become stuck the wiping action releases them so that the 
switching function snap action is freely executed. 
The axial movement of the lever arm carrying the movable 

contact must be executed before a return snap action move 
ment takes place. If this axial movement is resisted, e.g. as a 
result of the contacts becoming stuck together, the axial force 
developed and applied by the toggle levers is proportional to 
the actuating force but it is a multiple of this actuating force 
consequently the contacts that may be firmly stuck together 
are separated to allow the switching movement having snap 
action to be executed. 
The snap action system is particularly applicable to switches 

in which a low value actuating force is to be applied for effect 
ing the switching action and the multiplication of the actuating 
force for releasing the contacts is necessary to separate stuck 
contacts. For example, the switch is particularly usable in 
thermostatically controlled systems in which the switch is ac 
tuated by a thermostatic operator and is reversed at a given 
difference in temperature. In such systems, where the inven 
tion is not used, if the contacts are stuck or bonded together 
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2 
the difference in temperature value desired would be ex 
ceeded to an extent such that the actuating force then suffices 
to separate the bond between the contacts. The switch then 
operates at its prescribed temperature differential values. 
While it is particularly advantageous if the movable contact 

is mounted on the end of a resilient arm presented to toggle 
lever system the "separating effect" or "wiping action" can 
also be achieved if the movable contact is located on an end of 
one of the rigid arms of the toggle lever system. 

Stops are provided on both sides of the rigid toggle levers or 
arms to insure that the longitudinally resilient arm is not bent 
to such an extent that it becomes permanently deformed. One 
of the stops also prevents the force, whereby the resilient arm 
presses the rigid toggle-lever arm against the stop, from ex 
ceeding the prescribed return force so that a return snap ac 
tion of the contact system is insured. At least one of the stops 
is adjustable so that the above-mentioned values can be ad 
justed. 
The actuation of the snap action system is effected by an 

operator and a resilient spring member preferably engaged 
near a pivotal point of the two rigid toggle levers. This results 
in an even division or distribution of force and in optimal con 
version of the actuating force into the axially directed force of 
the snap action system applied to the movable contact effect 
ing the "separating effect" or "wiping action" between the 
contacts as above described. The snap action system has two 
stable switching positions and the actuating spring strip is 
pretensioned and bent so that a self-restoration or self-return 
ing switch is obtained to one of the operative or contact posi 
tions. However, the contact pressure can be the same in both 
switching positions. 
The actuating member comprising the resilient strip 

member is provided with actuating surfaces engaging the tog 
gle lever system and actuating it. These surfaces are separated 
by a space the minimal size or distance of which is equal to the 
movement distance of the toggle lever or arm engaged by the 
actuating member, between the top-dead-center position of 
the engaged toggle lever and the top-dead-center position of 
the two movable bearing points relative to a plane passing 
through the fixed bearing point of the resilient arm and one of 
the toggle levers. An increased dynamic force is thereby ob 
tained when switching over is effected since the toggle lever 
system itself snaps over between the two engagement surfaces 
of the actuating member and the snapping over of the rest of 
the system can follow freely. 
Other features and advantages of the snap action system in 

accordance with the invention will be better understood by 
referring to the detailed description of the present invention as 
described in the following specification, and appended claims 
and with the following drawings in which: 

FIG. 1, is a side elevation section view of a snap action . 
switch provided with a snap-action system according to the in 
vention; and 

FIG. 2, is a schematic diagram for illustrating the action of 
the snap action system of FIG. I. 

In the drawing, FIG. 1, a switch, according to the invention, 
is provided with a baseplate 1 having three electrically con 
ductive tabs or terminals 2,3 and 4. One terminal 2 has a pro 
jection which carries a fixed electrical contact 5. This projec 
tion is resilient and the position of the fixed contact can be ad 
justed by means of an adjust screw 6. The intermediate tab or 
terminal 3 has an extension supporting a fixed contact 7 jux 
tapositioned relative to the other fixed contact. The third tab 
or terminal 4 is connected to a movable contact 8 as 
hereinafter described. It is, of course, understood that the ter 
minals are electrically insulated from the baseplate 1. 
The snap action switch illustrated in FIG. 1 has a snap ac 

tion system for effecting switching between the two fixed con 
tacts so that the movable contact 8 is moved to two operative 
positions in which it is in physical contact with these fixed 
electrical contacts. The snap action system comprises a first 
longitudinally rigid arm 9 pivotally cooperating with a second 
longitudinally rigid arm or lever 10 and a resilient arm 11. 
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These arms are flexibly or pivotally connected at two movable 
bearing points 12, 13. The movable bearing points 12, 13 take 
the form of knife-edge bearings in the arm 10 in which are en 
gaged bladelike edges of the outer two arms or levers 9,11. 
The system is anchored at two fixed bearing points 14, 15. 

The fixed bearing or pivot point 14 is formed by a clamping 
stirrup 16 mounting the resilient arm 11 with screw 17 on a 
boss portion 18 of the baseplate 1. The screw 17 is circum 
ferentially enclosed by an electrically conductive sleeve 19 
which electrically connects the terminal or tab 4 to the elec 
tric contact 8 on the electrically conductive resilient arm 11 as 
well as enabling the screw 17 to be firmly tightened despite the 
fact that the baseplate may be made of a soft material, for ex 
ample a nonconductive material. The other fixed bearing 
point 15 is formed by a clamping member 20 pressing a fixed 
end portion of the arm or lever 9 against a boss portion 22 on 
the baseplate 1 and mounted thereon by means of a screw 21. 
The clamping member 20 carries an adjusting screw 23 the 
end face thereof forms a first stop 24 for adjusting the per 
mitted movement of the lever, 9. A fixed second stop 25, 
formed on the baseplate, for stopping the same rigid arm 9 is 
provided on the opposite side. 
A bent spring strip 27 is secured to the clamping stirrup 16 

by a screw 26. This strip is pretensioned in a direction away 
from the baseplate 1 and tends to restore the snap action 
system to a position in which the movable contact is engaged 
with one of the fixed contacts. A plunger or operator 28 is 
fixed to the actuating member or spring strip 27 and extends 
outwardly of a cover 29 of the housing for the switch. The ac 
tuating member 27 is provided with two spaced-apart faces or 
surfaces 30, 31 for engaging the toggle lever 9 adjacent the 
pivotal point 13. 

In the position illustrated in FIG. 1 the switch is in its opera 
tive position in which the movable contact 8 is in contact with 
the fixed contact 7 and a force P of such a magnitude has 
acted upon the plunger 28 such that the snap action system 
has switched over. When the force P decreases the system 
returns to its other position as a consequence of the preten 
sioning of the bent spring strip 27. 

This other operative position which can be a nonoperative 
position depending on the outside circuitry, is illustrated sche 
matically in FIG. 2. If a force P is again applied to the bent 
spring strip 27 this force is transferred to the rigid arm 9 near 
the movable bearing point 13. The actuating surface 30 of the 
actuating member 27 will move the toggle lever system to a 
plane in which the fixed bearing points 14, 15 are disposed. As 
the levers move through this plane, in which the pivot 13 as 
sumes the position 13a, and because they are longitudinally 
rigid, a force F is applied longitudinally or axially of the 
resilient arm 11 which is flexible longitudinally so that the 
contact 8 is wiped or moved relative to the fixed contact 5. 
The contact 8 is moved toward the left in the drawing. 

It can be seen that if the movable contact 8 should have 
become stuck with the fixed contact 5, i.e. if this axial move 
ment is not possible, the two toggle lever arms 9, 10 act in the 
sense of reinforcing the toggle lever action in such a manner 
that the transverse force F is applied to the moving contact 8 
as a multiple of the actuating force P. This multiplication is in 
the order of eight to 10 times as great as the actuating force 
applied by the operator 28. This transverse force or multiplied 
force F suffices to cause a sliding movement between the con 
tacts to separate the contacts that may have become bonded 
quite firmly together. Furthermore, the axial movement of the 
resilient arm 11, and therefore the movement of the contact 8, 
provides an advantage in that the contact surfaces are auto 
matically cleaned during each switching operation because of 
the "wiping action' that takes place. 

If the movable bearing point 13 is actuated downwardly past 
the point 13a, in the plane of the fixed bearing points 14, 15, 
the toggle levers will snap downwardly under the influence of 
the axial return spring force of the spring arm 11. This 
snapping movement is possible because of the space or 
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4. 
ing member 27. If during this snap action movement the bear 
ing point 13 moves beyond a point 13b which lies on a plane or 
straight line within which two bearing points 14 and 12 are 
disposed then that part of the system consisting of the lever 
arms 10, 11 snaps over, i.e. the switch moves momentarily into 
its other switching position. This mode of operation assumes 
that the actuating surface 31 is spaced from the other actuat 
ing surface 30 by at least a distance such that the snapping 
movement of the toggle lever arrangement is possible as far as 
the point 13b. This results in a relatively short actuating 
distance for the bent spring strip 27 since part of the distance 
necessary for the movable contact to snap over is provided by 
the snap action movement of the toggle lever system. 

Modifications to the embodiment illustrated are possible, 
for example, the movable contact can also be located adjacent 
an end of the rigid arm 10 near the bearing point 12. The ac 
tuating force can be applied to the rigid arm 10 near the bear 
ing point 13 and the resilient arm 11 can be made as a tension 
spring and may extend within the length of the toggle lever 
arms 9, 10. 

While a preferred embodiment of the invention has been 
shown and described it will be understood that many modifi 
cations and changes can be made within the true spirit and 
scope of the invention. 
What I claim and desire to be secured by letters patent is: 
1. In a snap action switch two spaced, fixed electrical con 

tacts juxtapositioned relative to each other, a movable electri 
cal contact, the improvement which comprises a snap action 
system for actuating said movable contact to a first operative 
position in which said movable electrical contact is in contact 
with one of said fixed contacts and for actuating said movable 
contact to a second operative position in which said movable 
electrical contact is in contact with the other of said fixed 
electrical contacts thereby in operation alternately opening 
and closing electrical circuit means established through said 
fixed contacts, said snap action system comprising a flexible 
arm fixed at one end and having a free end portion mounting 
said movable contact, two longitudinally rigid toggle levers 
pivotal relative to each other for toggle movement and having 
a pivot therebetween operable to positions on opposite sides 
of a selected plane, one of said toggle levers having a fixed end 
and a free end for movement, the other of said toggle levers 
being disposed pivotally between the free end of said arm and 
the free end of said one toggle lever, the fixed ends of said arm 
and of said one toggle lever being disposed in said selected 
plane, and actuating means including a movably mounted 
spring strip having means therein defining an aperture receiv 
ing therethrough said one toggle lever to alternately actuate 
said snap action system causing actuation of said flexible arm 
to move said movable contact with a snap action movement to 
said first and second operative positions when said pivot of 
said levers is moved to respective positions on opposite sides 
of said plane in response to movement of said spring strip. 

2. A snap action system according to claim 1, in which said 
flexible arm is electrically conductive. 

3. A snap action system according to claim 1, in which said 
flexible arm is flexible longitudinally, and in which said lon 
gitudinally rigid toggle levers are dimensioned to flex said arm 
longitudinally when in said selected plane thereby to effect a 
relative sliding movement between said movable contact and 
one of said fixed contacts. 

4. A snap action system according to claim 1, in which said 
means to actuate said snap action system comprises an opera 
tor, 

5. A snap action system according to claim , in which said 
means to actuate said snap action system comprises means ac 
tuated in response to a thermally responsive actuator. 

6. A snap action system according to claim 1, in which said 
spring strip has one fixed end and engages said toggle levers 
adjacent said pivot therebetween. 

7. A snap action system according to claim 6, in which said 
flexible arm is flexible longitudinally and in which said spring 

distance between the actuating surfaces 30, 31 of the actuat- 75 strip comprises an end portion engaging said toggle levers al 



3,585,557 
S 

lowing a snap action movement of said toggle levers from said 
selected plane to said positions on opposite sides of said 
selected plane. 

8. A snap action system according to claim 6, in which said 
means to actuate said snap action system comprises an opera 
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6 
tor for applying a force to said spring strip to overcome biasing 
force thereof and cause it to actuate said pivot of said toggle 
levers to the other of said positions on opposite sides of said 
selected plane. 


