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Re. 28,578 
I 

SNAP-ACTING MECHANISMS ’ 

Matter enclosed in heavy brackets [ ] appears'in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. - ‘ ' 

This invention relates tosnap switches and is a con 
tinuation-in-part of our application Ser. No. 140,542, 
?led Se'pt.~25, ‘1961, now abandoned. . 1 . -‘ = 

The invention concerns the type of switch which em-, 
ploy's a planar loop ofresilient sheet metal, )which is 
stressed to an unstable'condition. Such'a stressed loop 
can be caused tocurve .to one side of the'plane and can 
be actuated to snap to the opposite side, to make or 

10 

break a circuit. The actuatingdevices for such switches ' 
can move iniresponseto heat, pressure, humidity, 
speed, acceleration, magnetism, and coins for instance. 
The present invention enables such switches to re 

spond better to their actuating devices, and the 'inven-‘ 
tion, as well, gives a marked improvement in the dura 
bility, expense of manufacture and current ‘carrying ca 
pacity of such switches. ' v _ 

,' According to the invention a snap element is formed 
by securing one‘end of each of two distinct, preferably 
coplanar loops of resilient sheet material together, 
preferably the outer arms being linked a connector 
member in the form of a resilient bar. Further, accord 
ing to the invention,‘ the element is mounted, stressed 
and actuated in a number of different modes to achieve 
a variety ‘of desired effects. By these ‘various modes the 
element can'be caused to require little force or little 
movement differential to achieve sensitive actuation; it 
can be’ caused to produce‘ high contact pressures so that 
it can control very high electrical currents; and it can 
make use of the contact actuated, wipe and shear prin 
ciple so that it can. be immune to‘ the effectsof over 
trav'el and contact welding. . < - ‘ 

vIn this speci?cationlthe- term “movement rdifferen 
tial” refers to that distance an actuator must move be 
tween actuating position, where it causes the element 
tosnap away from the normal state, and release posi 
tion, where it allows the contact to- snap back. “Force 
differential” refers to that- percentage of force required 
for actuation that can remain exerted upon the actua 
tor when the element snaps back to its normal condi 
tion. “Contact pressure‘? refers to the force transmitted 
between the contact carried by the element, and the co 
operating contact. “Overtravel” refers tothe motion of 
the'actuator that continues after the element has been 
snapped from normal condition. And “contact weld 
ing” refers to the undesirable electric arc welding ef 
fect that occurs between separable electric contacts. 
According etc the invention,: both ‘spring loops are 

forlrnedi‘of resilient strips of. metal-‘having a high length 
to width ratio and both are stressed in an edgewise'di 
rection'in the'initial plane of the strips, therebycausing 
the two loops to be unstable so they can snap from one 
side to the other when force is applied. With the ends 
of the ‘outer arms of the loops secured, a stressing force 
ca‘nzbe 'applied'in the plane of the stripsby a single 
stressing member mounted between the inner arms; or “ 
the inner arrns can be held at their unstressed position 
and’the outer arms can be pulled ‘inwardly by‘ the con 
nector member, ‘e'.g.,'by‘ an'integral'bar that is short-' 
ened by being indented -to stress the element. Similarly, 
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a central spacer member‘ between the inner arms or a 
connector member/between the'outer arms can mount 
the element to carry the movable'contact. ‘ \ ' 

Preferably, the loops are generally U ‘shaped and dis 
posed in a parallel relation andv the outer arms are 
joined by an integral connecting bar that will lie in the 
plane of the inner and outer arms when the element is‘ 
unstresssed. When ‘the element is ‘stressed vand'the 
upper surface becomes concave, the connector bar will 
move to its up‘ position and vice v'ersa. ' 

For'one mode of actuation, 'the_inner"arms‘ of‘ the 
loops mount the element and the contact is'carried by‘ 
the connector‘ member at its juncture with one of the 
spring loops which we will call the first loop. A stopping 
means is provided to keep the ‘element in one ofthe 
over-center positions in the absence of an actuating 
force, preferably this function being performed‘ by _the 
position of the stationary contacts. ' v 

The ‘actuating force is progressively applied to the 
second spring loop which pre-travels this loop toward 
an unstable position. Initially such travel has little ef 
fect upon the first spring loop or the contact because 
of the resilience of the second loopQBut when the actu 
ator moves enough, the _"second spring loop over-v 
centers and snaps, moving the connector member 
abruptly, and driving the second loop at least partially 
over-center, snapping the movable contact to its sec‘ 
ond condition. On release of the 'actuating'force, ‘the 
spring loops snap back to the normal condition. ' ‘ 
When the switch element is thus centrally mounted 

by its inner arms, and when the point of actuation and 
the movable ‘electrical contact are positioned at dia 
metrically opposite sides of this central mount, the 
downward actuating force sets up a movement'on the 
element about a horizontal axis that passes through the 
central mount. This movement helps‘ preserve the 
contact pressure and cause wiping of the contacts dur 
ing pre-travel as is desired. I V ' 

lnste'adof applying an actuating force on one loop, 
a" bridge actuating member, in conjunction with stop 
members on the opposite face of the loops, can apply 
actuating forces to both loops simultaneously. This can 
produce very high pressure between the contacts, while 
requiring relatively low movement and force differen 
tials. For this purpose the loops preferably are placed 
under substantial stress, so the ratio ‘of total actuating 
force to contact pressure is made higher than that ob 
tained by force applied to only one of the loops. 
When employing such bridge actuating members, a 

single contact can be carried at the middle or two 
contacts ‘can be carried, one at each side of the connec 
tor member, while the element is mounted by its inner‘ 
arms. Alternatively the element can be mounted by the 

' connector member and the contact can be carried by‘ 

the inner arms of the loops. In any of these cases the 
bridge actuator construction enables the switch ele 
ment to ‘be completely symmetrical and hence very 
easy to mount and actuate. ' “ 

By reversing the location of the bridge actuator and 
stop members, the actuating force can act in the oppo 
site direction relative to the snapping motion of the‘ 
contact, so the switch ‘element ‘can be made immune to 
theeffects of 'hig'haccele'ration forces such as occur 
with vibratory’movements. ' i ‘ 

In employing the wipe and shear principle the snap 
element can 'be mounted to move edgewise between 
two opposed camrning' surfaces, and 'the contact, 
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whether on the connector member or at the inner arms, 
can wipe against one of the camming surfaces until the 
form of the cam applies enough force to snap the ele 
ment, whereupon the contact jumps to the other cam 
ming surface. By proper design of the camming sur 
faces the contacts can be caused to wipe throughout 
both over-travel and undertravel, and unlike the other 
types of mounting, such travel need not cause progres 
sive deformation of the element. 
The invention is illustrated in the drawings wherein: 
FIG. 1 is a perspective view of an embodiment of the 

snap-acting element; 
FIG. 2 is a perspective view of a‘means for mounting 

and stressing the element; 
FIG. 3 is a cross-sectional view taken on line 3-3 of 

FIG. 2; 
FIG. 4 is a view similar to FIG. 3 illustrating a modi? 

cation thereof; 
FIG. 5 is another embodiment in which a single post 

member serves to mount the element and stress it; 
FIG. 6 is a cross-sectional view taken along line 6—6 

of FIG. 5; 
FIG. 7 ‘is another embodiment having separate 

mounting and stressing members; 
FIG. 8 is a cross-sectional view taken on line 8—8 of 

FIG. 7; 
FIG, 9 is a plan view of another element in the un 

mounted and unstressed condition; 
FIG. 10 is a plan view of another element combined 

with a stressing means which forces the inner arms 
away from each other; 
FIGS. 11 and 12 are cross-sectional views of the ele 

ment of FIG. 10 before and after mounting and stress 
ing, respectively; , 

FIG. 12a is a cross-sectional view similar to FIG. 12 
vof another means of mounting the element; 

FIG. 12b is a cross-sectional view similar to FIG. 12 
of another means of mounting the element; 
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FIGS. 13, 14, and 15 are plan, side and end views, re- ' 
spectively; of a switch incorporating the element of 
FIG. 10; 
FIG. 16 is a cross-sectional view of the switch of FIG. 

13, taken on line 16-16 thereof; 
FIGS. 17 and 18 are plan and side views, respec 

tively, of a switch in which the inner arms carry the 
movable electrical contact; 
FIG. 19 is a cross-sectional view of the switch of FIG. 

18 taken on line 19-19 thereof; 
FIGS. 20 and 21 are side and plan views, respec— 

tively, of another switch incorporating the element of 
FIG. 10 in which the inner arms are mounted to the 
supports, and the switch comprises the adjustable 
member of a‘thermostat; 
FIG. 22 is a plan view of the switch element of FIG. 

20, showing the location of the actuating forces; 
FIG. 23 is a perspective view of an embodiment of 

the invention that allows the advantages of the wipe 
and shear concept to be obtained in a simple and inex 
pensive way; 
FIG. 24 is an end view of the switch of FIG. 23 in the 

normal position; and 
FIG. 25 is an end view of the switch of FIG. 23 in the 

actuated position, showing how the camming surface is 
shaped to prevent deflection of the element during 
over-travel. _ . 

Referring to the embodiment of FIG. 1, the preferred 
snap element is an M-shaped blade 10 whichiis a sheet 
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4 
like ?at member constructed of resilient material such 
as Phosphor bronze or beryllium copper. It includes a 
pair of spaced-apart, parallel, coextensive outer arms 
11, 12 that have one pair ofadjacent ends connected 
together by an integral connector bar 13 which extends 
therebetween. Parallel, coextensive inner arms 14, 15, 
shorter than the outer arms, are disposed within the 
space de?ned by the outer arms ll, 12. These are 
joined to the other ends of the outer arms ll, 12 by ar 
cuate integral connections l6, 17. The ends 14a, 15a 
of the inner arms terminate adjacent to, but spaced 
from, the connector bar 13. The member 10 thus de 
fined comprises two sheet metal loops, ll, 16, 14 and 
l2, l7, 15 disposed adjacent to one another, in the 
form of an M, the outer arms of the loops being joined 
by connector bar 13, and the inner arms having free 
ends. 7 - 

The inner arms l4, 15 may be mounted at points X 
and Y close to their inner longitudinal edges and at or 
close to their free ends 14a, 15a. Such mounting should 
provide a minimum of contact area on the faces of the 
arms and prevent movement of the points X and Y out 
of the general plane of the blade 10. The inner arms l4, 
15 are stressed away from each other, and towards 
their outer arms in the direction of arrows W and Z by 
a stressing means such as a tapered pin 18. After pin 18 
is moved downward into place spreading the inner arms 
apart, it is secured. The resultant stress causes the loops 
to be unstable if held flat, so they tend to assume a 
curved condition with one side of the loops and con 
nector bar concave and the other side convex. 

An electrical contact 19 is secured to blade 10 at the 
junction of outer arm 12 and connector 13, and upper 
and lower, spaced-apart stationary electrical contacts 
20 and 21 are mounted for engagement by the contact 
19. If, for example, it is desired to de?ne a normally up 
ward position for contact 19, during assembly the blade 
is ?rst caused to have its upper surface convex, the 
lower contact 21 is moved upward until the member 
snaps so that the upper surface becomes concave and 
bar v13 moves contact 19 upward to engage upper 
contact 20. Permanent mounting of lower contact 21 
in this stopping position or higher insures that when no 
actuating force is applied to the blade, contact 19 al 
ways will engage upper contact 20 and the upper sur 
face will be normally concave. To actuate this embodi 
ment a push rod or other common actuator means ap 
plies a vertical force to either outer arm; the force may, 
for example, be applied to any of the points E, F or G 
on arm 11. Force applied at H will cause creep rather 
than snap action in the usual case. 

At ?rst only the loop (l1, 14, 16) that [receives the 
force changes a noticeable amount, deflecting down 

‘ wardly and tending to have less curvature. At this stage 
the elongated and resilient character of this loop and 
connector bar 13, and the resistance offered by the 
loop l2, l5, 17 which is not receiving the force, pre 
vent contacts 19 and 20 from breakingapart. Suddenly, 
with slight additional movement of the actuator, the 
loop over-centers and connector bar is moved substan 
tially downwardly. Lowering of the connector bar 
causes loop 12, l5, 17 to over-center, despite the stop 
ping postion of contact 21 and contact 19 snaps against 
contact 21. With release of the actuator in the opposite 

‘direction, as soon as a small amount of force has been 

released and the blade travels a small extent in the re 
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verse direction, the blade will snap back to its original 
position. The differential of movement of the actuator 
means between the two snap postions, and the differ 
ence in the force applied by the actuating means in 
these two positions changes in a definite manner as the 
location of the actuating force moves from E to G, en< 
abling adjustment to the precise characteristics desired. 
The normal contact pressure is improved when the 

actuating force acts in the vicinity of point E, diametri 
cally opposite of the contact 19 relative to the central 
mounting points X and Y. The downwardforce tends 
to rotate the entire blade about mounting X, Y, which 
has the desirable effect of wiping the movable contact 
19 against whichever stationary contact it is in contact 
with. During pretravel the tendency to rotate about X, 
Y tends to move contact 19 upwardly, helping to pre— 
serve normal contact pressure, although the actuator is 
in the act of causing the contact 19 to break from the 
contact 20. Since the amount of electrical current al 
lowable through a pair of contacts depends upon the 
pressure of their engagement immediately before 
breaking apart, higher currents can be handled by the 
blade because of this added force. 
For purposes of an example only, the pair of loops 

can be identical in shape, stamped from a flat sheet of 
Phosphor bronze 0.018 inch thick. Arms 11, 12 14 and 
15 and arcuate connectors 16 and 17 can all be l/é inch 
wide and the connector bar 13 can be 13/16 inch wide. 
The width of the blade measured transverseto the arms 
can be 3% inches and the length can be 31/2 inches. The 
inner legs 14 and 15 can be spaced Vs inch apart, un— 
stressed, and the free ends can be spaced ‘A; inch from 
the adjacent edge of connector 13. As another exam 
ple, a blade 0.010 inch thick can be .781 inch wide and 
1.031 inches long. The inner and outer legs and the ar 
cuate connections can have a width of .109 inch and 
the connector strip 13 can have a width of .187 inch. 
The spacing between the inner arms can be .031 inch 
in the unstressed condition and the arcuate connectors 
can be semicircular, with outer edges of .375 inch di 
ameter. _ r 

The dotted lines in FIG. 1 indicate a tab or extension 
11' upon which the actuator means can apply its force, 
the force decreasing but the differential of travel in 
creasing in the direction outwardly from arm 11. 
The blade of FIG. 1 may be supported and stressed 

in the manner as shown in FIG. 2 employing bracket 
25. From cross bar 26 of this bracket extend a pair of 
legs 27, 28, supporting tabs 29, 30 which overlie free 
ends 14a, 15a of the inner arms. These tabs are se 
cured at points X, Y to the blade for instance by 
rivets 31, 32. As seen in FIG. 3, spacing collars be 
tween each tab 29, 30 and the blade limit the area of 
contact. ' 

Leg 28 has a threaded opening 33 receiving screw 34. 
End 34a of the screw engages leg 27 so by turning the 
screw, the legs 27, 28 spread apart. The cross bar of the 
bracket 25 has holes to mount the entire assembly. 
Referring to the modification of FIG. 4, the tabs 29a 

and 30a may be bent at an angle to cause the blade to 
be biased to one of its curved conditions to establish 

the curvature of the normal position, creating a closer 
force differential. 
Referring to FIGS. 5 and 6, a single mounting post 

can be employed to mount and stress the arms of the 
blade. This includes a screw 45 having a tapered head 
40 which engages the inner edges of arm portions 14a, 
15a. A split washer 41 under screw head 40 engages the 
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6 
upper surfaces of the inner arms while a spacer collar 
42 is disposed between the inner arms and base 43. The 
bore of the spacer collar is ?ared at its upper end to re 
ceive the tapered head 40. By tightening nut 46 with 
washer 47, the tapered head 40 is driven into wedging 
engagement with the inner arms to spread them as de 
sired. This device also mounts the blade, and restrains 
movement of the end portions 14a, 15a from the gen 
eral plane of the blade. . 

The embodiment of FIGS. 7 and 8 employ separate 
mounting and stressing screws. Mounting screw 50 
passes through collar 52 and opening in base 53 to nut 
54. Stressing screw 55, having a tapered head, is dis 
posed between the end portions l4a, 15a of the inner 
arms, and is screwed into an opening in the base 53 to 
force these arms ,apart. 
As noted previously, the particular position of the 

stationary contacts or the angle of mounting the inner 
legs can bias the blade to a normal curved condition in 
a selected direction to maintain movable contact 19 en 
gaged with a selected stationary contact whenever no 
force is applied to the blade. If automatic return on re 
lease of actuating force is not desired, the contacts 20, 
21 may be spaced on opposite sides of the plane of the 
blade 10, no normal curvature being established. In this 
case a vertical force in one direction at any of the 

points E, F, or G will cause the blade to snap to one 
curved condition, and a force in the opposite direction 
is required to reverse the curve of the blade. 

The foregoing embodiments produce switches which 
can be actuated by extremely small forces, a 5-gram 
operating force can cause contacts to snap together 
and maintain contact pressure in the range of one and 
two grams, with movement differential on the order of 
.001 to .003 inch. 

Referring to FIGS. 9 and 10, this M blade differs 
from that of FIG. 1 in that notches 70 and 71 are pro 
vided at the inner edges of the inner arms 14' and 15’ 
near their free ends. 

Referring to FIGS. 11 and 12, inner arms 14’ and 15’ 
can be permanently stressed apart by button 72 which 
has a peripheral groove 73 into which the notches 70 
and 71 are snap fitted by a de?ection of the arms, the 
diameter A of the bottom of the groove being substan 
tially larger than the original spacing B of the notched 
inner arms causing stress to be applied to the loops 11 ', 
l6’, l4’ and 12’, 17', 15’. i 
The embodiment of FIG. 12a differs from FIG. 12 in 

that the peripheral ‘groove 73' into which the arms fit 
is not V-shaped but rather has a rectangular cross 
section only slightly exceeding the thickness of the 
arms; for instance if the arms have a thickness of .015 
(inch, the groove width can be .0155 or .0165 inch, pro 
viding a sliding fit. The confinement offered by the nar 
row groove prevents excessive warpage of the loops on 
actuation and aids the return of the blade. The walls de— 
fining the groove can differ in the degree of overhang 
as shown, or can have the same overhang. 

In FIG. 12b is shown still another mounting device in 
which one inner arm 14’ is rigidly mounted while the 
other is con?ned in a V slot. This mount does not re 
quire as accurate machining as FIG. 12a, but is as effec 
tive in some instances. 

Referring to FIGS. 13, 14 and 15, the snap fitted but~ 
ton 72 comprises a stud that is permanently mounted 
on ?xed base 74, and the contact 19' is disposed be 
tween top and bottom stops 7S and 76, either or both 



Re. 28,578 
7 

of which can serve as electrical contacts. As shown, the 
bottom contact 75 is positioned slightly above the 
plane of the blade so that in the normal position the 
contact 19' engages top contact 76. A further step 77 
is positioned below loop 16' near its juncture with inner 
arm 14'. By applying an actuation force at point B 
downwardly, a turning moment is produced due to the 
reaction of stop 76, which ultimately forces the loop to 
over-center from concave to convex condition, snap’ 
ping contact 19' down upon stop 75, the position 
shown in dotted lines, FIG, 16. 
Referring to FIGS. 17, 18 and 19, the blade is 

mounted at point 84 in the center of connector bar 13'. 
The stressing button 72' is permanently secured to the 
inner edges of the inner arms 14’, 1S’ and supports 
electrical contact 19". The bridge actuator 85 engages 
the outer edges of the outer arms 1 1' and 12’ cooperat 
ing with stops 87 and 88 disposed under the center of 
arcuate connections 16’ and 17' to produce an actuat 
ing moment causing the inner legs tosnap the contact 
19" between the stops 90 and 92. 
The same bridge actuator arrangement can be em 

ployed when the stressing button mounts the blade. 
In these embodiments using stops plus an actuating 

force to produce an actuating moment, the inner arms 
can be stressed over a substantial deflection, e.g., .060 
inch, and extremely large contact pressures, e.g. 50 or 
60 gm. can be obtained although there is some loss in 
the ratio of actuating force to contact pressure. The ac 
tuator travel differential and force differential remains 
very small, e.g. .001 inch travel differential and 15 per 
cent force differential, and by changing the position of 
actuation, these values are easily adjustable. The stress 
ing part of the inner arms 14’ and 15' is not critical, in 
many instances a tolerance of $006 inch being allow 
able. With this construction currents as high as 25 am 
peres can be controlled with an inexpensive switch pro 
duced with normal manufacturing tolerances. 

' Referring to FIGS. 20, 21 and 22, the blade of FIG. 
10 is mounted to produce contact pressures of as much 
as 40 grams in such a way that currents as high as 35 
amperes can be controlled with a differential move 
ment of the actuator as little as .0015 inch between the 
_make and break positions. In this embodiment the 
stressing button is the one shown in FIGS. 122 or 12b. 
The button is permanently mounted as in FIG. 13, the 
electrical contact 19"’ is mounted centrally on the 
connector bar 13' and a bridge actuator 98 is disposed 
over arcuate connections 16’ and 17' of the two legs, 
engaging them centrally in line contacts 98’ and 98" as 
shown in FIG. 22. Stops 100 and 102 engage the inner 
edges of the inner arms, to produce the desired actuat 
ing moment. 
Referring to FIG. 20, the blade and button assembly 

is mounted on a support 104 which is pivoted at 106. 
A micrometer adjustment knob 108 is adapted to move 
the support 104 about the pivot point. A heat sensitive 
device such as that employed for the oven of a domes 
tic stove, comprising a bulb 110 containing a ?uid 
adapted to expand with temperature rise, is connected 
through a bellows 112 to an actuator rod 114. The 
higher the temperature, the further the end of the actu 
ator 114 is from bellows 112, with a change e.g. of 
.0004 inch per degree Fahrenheit. The adjustment 
knob 108 provides a very ?ne movement of the bridge 
98 towards and away from end of the actuator rod, thus ‘ 
setting the temperature at which the blade is actuated. 
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Because this switch has such a low differential travel 
for actuation, changes in less than 5°F. temperature 
can cause the blade to snap or return over a total se 

lectable range of as much as 500°F . 
Referring to FlGS. 23 and 25, the blade element 10a 

is mounted and stressed at its inner arms by a slot’ 
pin 73 and a contact 19a is mounted centrally on m. 
connector bar 13a. The pin 73 is mounted on the free 
end of a horizontal leaf spring 120 and an actuator 
yoke 122 engages the ends of the pin 73, the actuator 
being movable in a vertical plane P, against the force 
of spring 120. Two opposed camming contacts 21a and 
22a are ?xedly mounted adjacent the contact 19a. 
When no force is applied to actuator 122, contact 

19a presses against a part S of the camming surface 
21a, parallel to plane P. The lower part L of this cam 
ming surface is slanted inwardly beyond the vertical 
plane P in which the inner arms of the blade move. 
When the actuator carries contact 19a down against 
the lower part L,,the contact is forced to move through 
plane P, whereupon the blade 10a snaps through center 
to the opposite curved form. The slanted upper part U 
of camming surface 22a is positioned to be engaged by 
contact 19a when this occurs, before the element can 
fully achieve the reverse curved shape, so that contact 
19a presses against camming surface 22a. The lowest 
part S’ of camming surface 22a is parallel with plane P 
so that continued movement of the actuator 122 does 
not change the force conditions between contact 19a 
and camming surface 22a. 
The upper part U of camming surface 22a slants in 

wardly across plane P. Therefore, when the force on 
actuator 122 is released and the leaf spring carries the 
blade 10a upwardly, a point is reached where the 
contact 19a is forced to move inwardly across plane P, 
whereupon the unstable blade snaps back to its initial 
form and the contact 19a engages the camming surface 
21a. By appropriate connections 130, 132 and 134, the 
switch of FIGS. 23 through 25 can be caused to make 
and break circuits with up or down movement of the 
actuator. 

It is important to note that the sliding surfaces S and 
S’, that are parallel to the plane P of relative movement 
of the contact to the camming surfaces, enable con 
stant contact pressure to be applied during over-travel 
and undertravel of the blade, while the slanted portions 
L and U apply the actuating force to snap the blade. 
Obviously, many variations of the mounting of FIG. 

23 as well as the particular shape of the element can be 
employed. For instance, with regard to mountings the 
element 10a could be made to turn about the pin 73 as 
center, or the pin 73 could be rigidly mounted while the 
camming surfaces 21a and 22a could be mounted to 
turn relative to the contact 19a. 

It is true that the broad concept of wipe and shear ac 
tuation by camming surfaces acting on the contact is 
already known (see U .8. Pat. 2,899,512), but it was not 
until our discovery of the M-blade and its applicability 
to the concept has a practical, inexpensive wipe and 
shear switch'been possible. 
As has been suggested by the various embodiments, 

many different types of mounting and stressing various 
shapes of blades are possible. For instance, in one em‘ 
bodiment the inner edges of the inner arms can be 
forced apart by a slotted member which allows free 
twisting of the arms within limits, with such, it being 
preferred to use one ‘or more reaction stop members 



9 
spaced from the point of applying the actuating force; 
and in another instance it has been shown that the inner 
edges of the inner arms could be rigidly mounted. The 
first of these embodiments gives higher contact pres- 
sures, but requires higher vactuating force and greater 
de?ection of the blade than the other. Numerous fac 
tors in?uence the selection of the. particular mounting 
to be employed for any particular switch, e.g.‘ how 
much actuator over-travel must be permitted; how low 
must the actuating force be; andwhat ratio between ac 
tuating force and contact pressureis required. With 
such factors in mind various other mountings and actu.-. 
ating devices will suggest themselves for various appli-e 
cations.v ‘ 

In conclusion, itvshould be noted that the loops can, 
be varied in size and shape, one can be made larger or 
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otherwise ‘different from, the other and the location of - 
one relative to another can be varied. The stresscan be. 
kept at a sufficiently low level thatextremely lolngnlife 
is achieved. The low stress level enables over-traveling 
of the actuator withoutdamage to the blade,_while in 
the wipe and shear embodiment over-travel stress is 
completely avoidedf ' 

With the snap elements of this invention, the actuator’ 
for moving the electrical contact need move a smaller 
amount and have a smaller force differential ‘and: 
smaller total force than that required of ,prior 'art 
switches of the same capacity and expense. This repre 
sents an important advance in sensitivity of simply con 
structed switches, particularly since the element is ap 
plicable to switches for receiving very light actuating 
forces to handle small electrical currents, as well as to 
switches handling very heavy currents. The switches of 
the invention are readily adjustable, without criticality, 
over a wide range of operating conditions, and in many 
instances the tolerances for stressing the loops are 
greater than -*_-.005 inch which makes possible the use 
of very inexpensive machining and assembly opera 
tions. ~ 

What is claimed is: 
1. A snap-acting mechanism comprising an essen 

tially flat sheet of resilient material including a pair of 
loops having an outer pair of arms and an inner pair of 
arms, said loops disposed adjacent to one another with 
their open ends facing in the same general direction, 
the outer pair of arms of said pair of loops being se 
cured against relative movement away from one an 
other, and means for maintaining the inner pair of arms 
of said pair of loops in spaced apart relation at a dis 
tance greater than an unstressed condition‘ for said 
sheet and in a direction edgewise of the arms, trans 
verse to the length thereof and lying in the general 
plane of the sheet, thereby to stress said sheet and 
bias a portion thereof in a direction transverse to the 
plane of said sheet. 

2. A snap-acting mechanism according to claim 1 fur 
’ ther comprising means for maintaining at least portions 
of the inner edges of said inner pair of arms ?xed rela 
tive to one another with respect to the plane of said 
sheet. 

3. A snap-acting mechanism comprising an essen 
tially flat sheet of resilient material including a pair of 
outer arms secured-at adjacent end portions to one an 
other[ ,]by connecting means, a pair of inner arms ex 
tending between said outer arms, each having an inner 
end terminating closely adjacent to but separate from the 
‘connecting means, [and] a pair of connecting por 
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tions each connecting one pair ofadjacent end portions 

. of-one of said outer arms and one of said inner arms, 

. and means for maintaining said pair of inner arms in 

spaced apart relation, in a direction which is edgewise to 
and transverse to the length of the arms and lies in the 
plane of the sheet, said means connecting the inner arms 
close to their inner longitudinal edges and close to their 
inner ends, thereby to stress said sheet and bias a por 
tion thereof in a direction transverse to the plane of 
said sheet.” ‘ - ‘ ' 

4. A snap-acting mechanism comprising a thin, essen- 
tially'?at member of resilient material including a pair 
of‘ outer arms, 'a' connector extending between‘adjacent 
end portions of said outer arms, a pair of inner arms ex-“ 
tending between said vouter arms and having their'free 
ends terminating within the space defined by said outer 
arms and said connector [,] and lying closely adjacent 
to but separate from the connector, [and] additional 
connections each extending between one‘ of said‘ outer» 
arms and ‘the corresponding one of said inner arms, arid 
spacing means for maintaining portions of said free 
ends of said inner arms in spaced apart relation [.1 in 
a direction which is edgewise to the inner arms, trans; 
verse to the length thereof, and ‘lies. in the general planev 
of the member. 

' 5. A snap-acting mechanism according to claim 4 
wherein said spacing means includes a generally U-' 
shaped member secured to coextensiveinner portions 
of said free ends of said inner arms ‘and spreader means 
co-acting with the leg portions of said U-shaped mem 
ber. ' ' > ' “ 

6. A snap-acting mechanism according to claim 5v 
wherein said spreader means includes a screw and. 
wherein one of said legs of said U-shaped member has 
a threaded opening for cooperating with said screw so 
that the end of said screw can be drivenv into engage-j 
ment with the other of said legs of said U-shaped mem 
ber and thereby spread the legs thereof. 

7. A snap-acting mechanism according to claim 4 fur- ' 
ther‘ comprising an actuator positioned to engage one 
of said outer armsfor displacing said one of said outer 
arms in a direction transverse to the plane of said ?at 
member, thereby to alter'the equilibrium condition of 
said ?at member. > ' ‘ 

v8. A snap-acting mechanism according to claimv4‘. 
wherein said spacing means includes a movable mem 
ber having a tapered portion adapted to be driven into 
wedging engagement with adjacent edges of said por 
tions of said free ends of said inner arms. 

9. A snap-acting mechanism according ‘to claim 4 
wherein an electrical contact is' secured to said flat 
member essentially at the junction, of one of said outer 
arms and said connector. > 

10. A snap-acting mechanism. 
blade formed of resilient ‘ sheet 'material having two 

loops that have outer and inner arms that are substan 
tially parallel, the inner arms terminating at inner ends 
that are separate and free, a connector member extend 
ing between the [free] outer ends of the outer arms 
of said loops, and means for maintaining the inner and 
outer arms of each of said loops pressed [together,] 
toward each other in a direction which is edgewise to the 
arms, transverse to the length thereof, and lies in the gen 
eral plane of the member to bias said loops L] into a 
snap-acting con?guration. ' ‘ ' 

11. The snap-acting mechanism of claim 10 wherein ' 
said connector member is integral with said two loops.. 

comprising a snap_ 
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12. The snap-acting mechanism of claim 10 wherein 
said means for maintaining the inner and outer arms of 
said loops pressed together comprises a single biasing 
member applying force between respective arms‘ of said 
two loops, forcing each of said respective arms towards 
the other arm in the corresponding loop. 

13. The snap-acting mechanism of claim 12 wherein 
said biasing member is incorporated in means to mount 
said snap blade. 

14. The snap-acting mechanism of claim 10 wherein 
said two loops are disposed side by side, the mechanism 
is mounted substantially centrally by said inner arms, 
the connector member being free to move with snap 
ping of said mechanism, and an electrical contact is 
carried adjacent the juncture of the connector member 
with one of said outer arms, the point of actuation of 
said mechanism being on the opposite side of said 
mounting substantially diametrically opposed from said 
electrical contact. 

15. The element of claim 10 wherein the two loops 
are identical, and that the element is symmetrical with 
respect to location of the contact and location of actu 
ating forces, each loop adapted to receive an actuating 
force. 

16. The mechanism of claim 12 wherein the single 
biasing member comprises a member having slots in its 
opposite sides, portions of the inner arms of the loops 
being held in said slots. 

‘ 17. The mechanism of claim 16 wherein said single 
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biasing member is snap-?tted between the inner arms 
of said loops. 

18. The mechanism of claim 16 wherein the connec 
tor member serves as the mount and the biasing mem 

, ber supports a movable electrical contact. 

19. The mechanism of claim 10 wherein a bridge 
type actuator is mounted to impose vertical forces 
upon intermediate portions of both of said loops simul 
taneously. 

20. The mechanism of claim 19 wherein said blade is 
mounted at said inner arms, two support posts are dis 
posed below the side of said element that is convex in 
the normal condition, each spaced from the point of 
mounting in the direction along the loop toward the 
connector member, and a bridge actuator means 
mounted to engage‘ each of said loops at a location 
spaced from the respective support post in the direc 
tion along the loop toward the connector member. 

21. The mechanism of claim 20 wherein said bridge 
actuator acts upon a transverse line across the middle 
of a semi-circular arcuate connection portion of each 
of said loops and said support posts are disposed near 
the inner edge of the corresponding inner arm. 

22. The mechanism of claim 10 wherein the portions 
of said loops adapted to receive stress are mounted in 
a manner to limit movement relative to the general 
plane of the unstressed element. 

* * 1I= * * 


