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The present invention relates to snap acting 
mechanism and has as its primary object the 
provision of a compact and positive acting mech 
anism. Of this character. 
Another object is to provide a switch of the 

type set forth in the above object which utilizes 
the principle of an overcompensated spring to 
obtain a snap action. 
A further more specific object is to combine 

an overcompensated spring snap action with a 
toggle over center Snap action to obtain a sim 
plified "double snap action.' 
Another object is to provide means for arrest 

ing the overcompensated spring snap action, and 
to Subsequently add an over center snap action 
to it to produce a two stage snap action. w 
A further object is to provide convenient means 

for operating a control of the character. of the 
present invention by providing, as an element 
in the control mechanism, a condition respon 
sive element. 

Still other objects will be apparent upon con 
sideration of the following specification and ap 
pended claims taken in connection with the draw 
ing, in which: 

Figure 1 is an elevation of my invention with 
the cover shown in section; 

Figure 2 is an elevation looking to the left 
in Figure 1 and with the cover removed; 

Figure 3 is a perspective view of an alterna 
tive part for my invention; 

Figures 4, 5, 6, and are diagrammatic views 
of my invention shown in Figures 1 and 2 in 
various stages in the practical operation thereof, 
and 

Figure 8 is an elevation similar to Figure 1, 
but with certain parts eliminated. 
In the drawing the switch mechanism is 

mounted on a base 0. The base 0 is provided 
with a cover which is secured to the base 
by suitable means, not shown. A pin 2 extends 
through the cover and abuts a condition respon 
tive element, shown as a portion of a bimetal 
thermostat B, which is adapted to actuate the 
Switch therein in a manner that will be here 
inafter more fully described. The base 0 is 
provided with a lug 3 upon which the operative 
parts of the switch are mounted. A generally 
U-shaped contact member 6 is pivotally car 
ried by the lug. 3 and is provided with a pair 
of contact arms 5 and f6, which carry movable 
contacts. T and 8. Carried upon a pair of 
brackets 9 and 20, which are suitably secured 
to terminal posts shown as screws 2 and 22, 
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respectively, are stationary contact buttons 23 55 

actuating arm. 25. 

and 24 which cooperate with contacts and 
f8 in making and breaking an electrical circuit 
upon movement of the U-shaped contact mem 
ber 4. The contact member 4 serves as a 
bridge between the two stationary contacts 23 
and 24. 
Also mounted on the lug 3 is a resilient 

The actuating arm 25 is 
secured to the lug 13 by means of sqrews which 
pass through a depending portion 26. The lower 
end of the resilient member 25 is curved as 
shown at 2 and the upper end of the member 
is formed into a return bend or hook as indicated 
at 28. 
Suitably mounted upon the resilient member 

25 by means of rivets 29 is a resilient arm. 30. 
A rivet hole 29a is provided in the arm. 30. This 
hole 29a registers with a corresponding rivet 
hole (not shown) in the resilient member 25. 
These holes are adapted to receive a rivet to 
Stiffen the upper part of the resilient member 
25 to change the operation of the device. This 
Operation Will be more fully described herein 
after. 
The arm 30 carries a bridge member 3, which 

COOperates with stationary contact buttons 32 
and 33 carried upon contact brackets 34 and 
35, respectively. The contact brackets 34 and 
35 are suitably Secured to the base 0 by means 
of terminal screws, one of which, screw 36 being 
shown in Figure 1. A plurality of spacers 37 
provide an adjustment for the contacts 32 and 33. 
The hook shaped end 28 of the resilient mem 

ber 25 is adapted to firmly engage the upper 
end of a link 60 which is made of electrical 
insulating material. A suitable slot may be pro 
Wided in the end 28 to maintain the link 40 
transversely non-rotatable therein. The lower 
end of the link 40 engages the horizontal bridge 
portion of the U-shaped member. This lower 
end may also be fitted into a slot to maintain 
the link in transverse non-rotatable engagement 
With Said U-shaped member. 
The resilient member 25 is provided with an 

adjustment screw 45. The screw 4.5 is adapted 
to fit into a tapped hole 46 and may be adjusted 
to bear against the lower portion 26 of the resil 
ient member 25 to initially tension said member. 
An adjustment is also provided to limit the travel 
of the contacts 7 and 8 and is shown as a 
Screw 4 which fits into a tapped hole A8 and 
bears against the back of one of the contact 
arms 5 or 6 to limit the travel of the entire 
U-shaped member 4 in One direction, 

Figures 1 and 2 show a mechanism which may 

  



2 
be operated from the exterior of the case by the 
push-pin 2. This push-pin may be actuated by 
any suitable pressure, temperature, or humidity 
responsive device. However, the present inven 
tion is readily adaptable to self-contained auto 
matic operation in response to temperature by 
merely substituting the thermal element 50, 
shown in Figure 3, for the resilient member 25 
of Figure 1. The upper end of the bimetallic 
element 50 is shown as being hooked as at 5 
and is provided with a slot 52 which is adapted 
to transversely non-rotatably secure the upper 
end of the link 40. The lower end of the element 
50 is curved as at 53 and has a depending mount 
ing portion 54 with holes 55 therein which re 
ceive screws for mounting the member 50 to the 
lug f3. Other holes 56. are shown as being in 
the elongated portion of the element and may 
receive rivets 29 for mounting the resilient men 
ber 30 on the thermostat 50 in the same manner 
as shown in Figure 1. 

Referring again" to Figure 1, the forces to pro 
duce the snap action are created by the resilient 
element 25. This element is secured to the lug 
3 and is stressed by the link 40 which separates 
the ends 27 and 28 of the resilient element 25 
to create stresses in two directions. Both of 
these stresses are caused by the angular relation 
ship of the link 40 to the actuating member 25 
and the contact member 4. It is seen in Figure 
1. that the link 40 is arranged in relation to the 
contact member 4 and the actuating member 25 
in such a manner that compression of the ele 
ment 25 will tend to rotate the link A.0 in a clockr 
wise direction. This force will be resisted by the 
contact member 4 when it is in engagement 
with the adjustment stop 47. Therefore the 
compressional stress will act to move the upper 
end 28 of the member 25 toward the right. This 
movement toward the right will be resisted by 
the push pin f2 to cause the element 25 to as 
sume some stable position where the force ex 
erted toward the right is resisted by forces which 
will act toward the left due to the engagement 
of the push pin 2 with the resilient actuating 
member 25. The adjustment screw 45 is adapted 
to change the initial tension of the end 28 to 
ward the right as well as to change the direction 
of the compressional force exerted by the men- . 
ber 25 on the link 40 by moving the lower end 27 
either to the right or left as desired. Therefore 
it is seen that due to the rotatable mounting of 
the link 40 there is a force exerted toward the 
right and this force is resisted by the push 
pin 2. 

Referring now to the operation, upon move 
ment of the push pin 2 toward the left as shown 
in Figure 4, there will be a force built up in the 
actuating element 25 which tends to move the 
upper end 28 toward the left. This force Will be 
resisted because of the angular relation of the 
link 40 to the elements 25 and 4. This latter 
force is great enough to prevent the end 28 from 
moving toward the left until sufficient force has 
been stored in the element 25 to overcome the 
force due to this angle. When sufficient force is 
stored the end 28 will move toward the left. 
When such movement begins the force built up 
in the spring 25 drops off at a lower rate than 
the force exerted by the link 40 drops off. By 
such a force changing relationship a Spring rate 
compensation snap action is obtained. There 
fore the end 28 will move rapidly toward the 
left and will tend to go completely to the left. 
Complete movement to the left however will be 75. 
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arrested because the contacts 3, 32 and 33 will 
engage and cause the spring arm 30 to exert a 
force on the actuating element 25 which acts 
towards the right. This force added to the force 
due to the now decreased angle of the link 40 
will be enough to overcome the force exerted by 
the resilient element 25 and cause the mecha 
nism to stop in this first Snap action stage. This 
position is shown in Figure 5. 
Upon further movement of the push pin 12 

toward the left as shown in Figure 6, the upper 
end 28 will rotate the link 40 past dead center 
With respect to the contact member 4. When 
this dead center position is crossed the contact 
4 will be snapped away from the stop 47 and 
the contacts 7, 8, 23 and 24 will engage. This 
position is shown in Figure 7. 
Upon returning the switch in the opposite di 

rection, the reverse of this operation will be 
effected. When the link 40 passes the dead cen 
ter line in moving toward the right in relation 
to the contact member 4, the contacts 7, 8, 
23 and 24 will disengage with a snap action. 
The Switch will then assume the position shown 
in Figure 5. Upon further movement of the pin 
2 to the right, the force stored in the element 
25 will be released and the link 40 will be ro 
tated toward the right. When a sufficient angle 
has been attained by the link 40, and the force 
in the element 25 has diminished sufficiently, the 
force due to the angle will overcompensate the 
force stored in the element 25 and the contacts 
3, 32 and 33 will snap out of engagement. 
To obtain a self-contained temperature re 

sponsive Snap action device, the resilient bimetal 
element 50 may be substituted for the resilient 
actuating member 25. Substantially the same 
Operation is obtained by the substitution of this 
element. The stages of operation are identical 
With those hereinbefore described. 

Referring now to Figure 8, the mechanism 
shown comprises exactly the same parts as that 
mechanism shown in Figure 1. However, in Fig 
lure 8 certain parts have been eliminated to ob 
tain a single stage switch actuated by a double 
Snap action. The first snap action is an over 
Compensated Spring rate Snap, and the second 
Snap action is a simple toggle over center snap 
action. Inasmuch as the parts utilized are ex 
actly the same as those hereinbefore described 
in connection with Figure 1, only the operation 
of the device shown in Figure 8 will be explained. 
Assuming that the pin f2 is moved toward the 

left; a force will be stored in the resilient actu 
ating member 25. This force will be resisted by 
the force exerted due to the angle formed by 
the link 40 and the contact carrying member 4. 
Sufficient force must be stored in the actuating 
member 25 to overcome this force exerted due 
to this angle. In storing the force the actuating 
member 25 Will be straightened out. Therefore 
When the force stored overcomes the force ex 
erted due to the angle of the link 40, the upper 
end 28 of the actuating member 25 will move 
past the center line of the contact carrying 
member 4 with a rapid or snap action. When 
the upper end of the link 40 has passed the 
center line of the contact carrying member 4, 
there will be a force exerted in the opposite direc 
tion upon the contact carrying member. This 
force will cause the member 4 to be rotated in 
a clockwise direction to close the contacts 7, 
8 and 23 and 24. This latter force will be caused 
by the tendency of the toggle arrangement 
formed by the link 40 and the lower portion of 
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the contact carrying member 4 to elongate or 
separate the ends of the actuating member 25. 
Therefore it is seen that the contacts will engage 
each other with a positive pressure. In return 
ing to the initial position, the pin f2 will be 
moved to the right to relieve the force now ex 
erted by the actuating member 25 to allow said 
member to straighten up in position in accord 
ance with the setting of the adjustment Screw 
45. When a point is reached where the force 
due to the angle between the link 40 and the 
contact carrying member 8 is overcome by the 
returning force of the actuating member 25, the 
upper end of the member 25 will move rapidly 
across the center line position of the contact 
member 4 and will therefore cause the contacts 
to be disengaged with a snap action. 
Although I have shown structures which are 

operated by a push-pin acting upon a resilient 
driven member, it will be understood that the 
mechanisms may be actuated by a condition 
responsive device. A self contained actuating 
device has hereinbefore been described as a bi 
metallic element 50. This element 50 is con 
structed of resilient material and moves in ac 
cordance with changes in temperature. It is 
obvious that substantially the same operation is 
obtained by replacing the resilient element 25 
with the resilient bimetallic element 50. The 
stages of operation of the devices will be iden 
tical with the stages of operation hereinbefore 
described. When a bimetallic actuator is used 
the adjustment screw 45 will change the tem 
perature setting at which the bimetal will actu 
ate the SWitch mechanism. 
While I have shown my device as being adapted 

5 

10 

3 
ber to change its position with an over-center 
snap action, and means for causing movement 
of said actuating member by variations in a 
variable condition. 

2. Snap action mechanism comprising the com 
bination of a resilient elongated actuating mem 
ber operatively mounted at one end with the 
other end free to move and a rotatable link in 
engagement with movable abutting means at One 
of its ends with its other end engaging the free 
end of said member at an acute angle so as to 
tension said member and offer resistance to move 
ment thereof With a force predetermined by said 
angle and the tension of said member, said mem 
ber being capable of Storing a force to Overcome 
said resistance to rotate said link and change 
Said angle, the change in angle between the link 
and member overcompanisating the spring rate of 
said member whereby said link and member move 
With a Snap action, and movable control means 
Operatively a SSOciated With said abutting means 
engaging said link, said control means resisting 
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to make and break electric circuits, it will be 
clearly understood that such a device may find 
use in other arts, such as, for example, the valve 
art where snap action is desired in opening and 
closing valves. It will also be quite apparent 
that other mechanical uses of the device will 
occur to those skilled in the arts and therefore 
it should be clearly understood that I am not 
to be limited in my invention only to those forms 
shown and described but by the scope of the 
appended claims. 

I claim as my invention: 
1. In combination, a movable actuating mem 

ber operatively mounted at one end with the 
other end free to move for exerting a force, a 
first movable control member resisting said force, 
said control member being movable between two 
stable positions and said actuating member hav 
ing three operating positions, a second movable 
control member carried by said actuating men 
ber, and a connecting link between said first 
movable control member and the free end of said 
actuating member to obtain said force relation 
ship between said two members, said link being 
disposed at an acute angle to said first movable. 
control member and said actuating member, said 
angle determining the correlation of said force 
between said two members, said actuating mem 
ber being capable of storing a force to cause said 
link to move toward said first movable control 
member with a spring rate compensation Snap 
action, said second movable control member 
being capable of stopping such movement before 
said link has passed beyond an Overcenter posi 
tion in relation to said first movable control 
member, said actuating member being capable 
of further moving said link to cause said link 
to pass overcenter in relation to said first mov 
able control member to thereby cause said mem 

40 

the force exerted upon said link by said actuating 
member in one direction until said link moves 
Overcenter With relation to said abutting means 
whereupon said control means moves from one to 
another position with an overcenter snap action. 

3. Snap action mechanism comprising the com 
bination of a resilient elongated actuating men 
ber operatively mounted at one end with the 
other end free to move and a rotatable link in 
engagement with movable abutting means at one . 
of its ends with its other end engaging the free 
end of said member at an acute angle so as to 
tension said member and offer resistance to move 
ment thereof with a force predetermined by said 
angle and the tension of said member, said mem 
ber being capable of storing a force to overcome 
Said resistance to rotate Said link and change said 
angle, the change in angle between the link and 
member overcompensating the Spring rate of said 
member whereby said link and member move with 
a Snap action, Said abutting means including first 
movable control means engaging said link, said 
control means resisting the force exerted upon 
Said link by said actuating member in one direc 
tion until said link moves overcenter with rela 
tion to said abutting means whereupon said first 

50 
control means moves from one to another position 
With a Snap action, and second movable control 
means moved by Said actuating member, said 
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second control means being capable of halting 
Said Spring rate Snap action before said link 
paSSes Overcenter with relation to said first mov 
able control means. 

4. Snap action mechanism comprising, an over 
center switch member, a tensionable actuating 
member operatively mounted at one end with the 
other end free to move, and a compression link 
pivotally connected to the free end of said actuat 
ing member and to said switch member, said link 
being angularly arranged with respect to both of 
said members so as to create a tension force in 
Said actuating member, said force having at least 
two angularly disposed components which change 
at different ratios of deflection to force to obtain 
a first Snap action with relationship to said link 
and Said actuating member, control means oper 
ated by said first snap action for performing a 
first controlling function and for retarding said 
snap action in so doing, said link being adapted to 
be moved further after being so retarded so that 
it will pass a center line relationship with said 
SWitch member to obtain an Overcenter Second 
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Snap action for performing a second controlling 
function. 

5. A device of the character described Com- . 
prising in combination, an elongated resilient 
member, a support, one end of said member being 
fixed to said support, said member being bowed 
so that its other free end extends generally to 
ward said first end, a movably mounted control 
arm, and a link connected between an intermedi 
ate portion of said control arm and the free end 
of said resilient member, said link being arranged 
at an acute angle with respect to said resilient 
member and control arm and exerting a force on 
said member in a direction to tend to straighten 
Said member, movement of the free end of said 
member causing such a reduction in the angle 
between said link and said member as to cause 
Overcompensation of the Spring rate of said mem 
ber whereby said free end moves with a snap 
action, said link passing over center with respect 
to Said control arm to cause said arm to move 
with a snap action. 

6. A device of the character described compris 
ing in combination, an elongated resilient men 
ber, a support, one end of said member being fixed 
to Said Support, Said member being bowed to in 
crease its effective resiliency, a movably mounted 
Control arm, and a rigid link connected between 
said control arm and the free end of said resilient 
member, said resilient member exerting a com 
pressive force On Said link, said link being ar 
ranged at an acute angle with respect to said 
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resilient member and said control arm, movement 
of the free end of said member causing such a 
reduction in the angle between said link and said 
member as to cause overcompensation of the 
spring rate of said member whereby said free end. 
moves with a Snap action, said link passing over 
center with respect to said control arm to cause 
Said arm to move with a snap action. 

7. A two stage Snap action mechanism compris 
10 ing in combination, a resilient actuating member 

fixed at one end and having a movable free end, 
means for Opposing movement of said free end 
comprising a floating link, a movably mounted 
control arm, said link being mounted between 

5 the free end of said resilient member and said 
control arm at an acute angle with respect to each 
of them, the relationship between the spring rate 
of Said resilient member and the angle of said link 
being such that the spring rate of said resilient 

20 member is overcompensated as its free end is 
moved against the opposition afforded by said 
link whereby such movement occurs with a snap 
action, and additional resilient means rendered 
Operative as a result of the movement of the free 

25 end of the resilient member for increasing the 
effective Spring rate of said resilient member an 
amount Sufficient to terminate the snap move 
ment thereof, further movement of said free end 
causing said link to pass over center with respect 

30 to Said control arm and operate it with a snap 
action. 

GIFFORD I. HOLMES. 

  


