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This invention relates in general to a switch for open 
ing and closing electrical circuits, and more particularly 
to a switch that obviates malfunctioning normally caused 
by vibration. 
The switch of the present invention includes contacts 

that are spring mounted to increase their contacting ei? 
ciency when brought into engagement with stationary con 
tacts. Particularly, the contacts are of the typical double 
break type or double pole type, although the invention 
may have other uses and purposes. Heretofore, a switch 
of this type, when closed and subjected to a vibration of 
a frequency equal to the resonant frequency of the con 
tacts and spring, would open at inopportune times which 
is quite undesirable. In the present invention, this is 
overcome by splitting the contacts and individually 
mounting them on springs so that each split portion and 
its accompanying spring will have a different resonant 
frequency, and in this situation only one of the split por 
tions might open but have no effect on opening of the 
circuit. 

Accordingly, it is an object of this invention to provide 
an improved switch that is not affected by vibration. 
Another object of this invention is in the provision of 

a switch including a ?xed support for one set of contacts 
and movable support for another set of contacts, and 
where the movable contacts are spring mounted so that 
upon closing of the contacts, the switch is unaffected by 
vibration. 

Still another object of this invention resides in the pro 
vision of a switch having stationary contacts and movable 
contacts that are spring mounted in such a ‘manner as to 
preclude the switch from opening upon being subjected 
to vibrations of any frequency. 

Other objects, features and advantages of the invention 
will be apparent from the following detailed disclosure, 
taken in conjunction with the accompanying sheet of 
drawing, wherein like reference numerals refer to like 
parts, in which: 

FIG. 1 is a perspective view of a switch constructed in 
accordance with the present invention and shown in open 
position; 

FIG. 2 is an exploded diagrammatic view of a set of 
contacts on one side of the switch of FIG. 1; 
FIG. 3 is a perspective view of a set of movable con 

tacts removed from the contact carriage in the embodi 
ment of FIG. 1; 

FIG. 4 is an end view of the contact assembly of 
FIG. 3; 

FIG. 5 is a front elevational View of the contact assem 
bly of FIG. 3 and shown in association with and in 
initial contact with a set of stationary contacts; and 

FIG. 6 is a view similar to FIG. 5 but illustrating the 
?exing of the spring wherein the contact assembly is in 
fully closed position. 

Referring now to the drawing and particularly to FIG. 
1, one example of a switch is illustrated embodying the 
invention, wherein a contact carriage 10 includes a pair 
of contact supporting arms 11 and 12 on opposite sides 
for supporting sets of contacts 13 and 14, respectively. 
Any suitable drive means may be provided for driving the 
contact carriage 11} which in the embodiment shown 
moves by rotation. 
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A set of stationary contacts 15 mounted on contact 
supporting means 16 is adapted to coact with the contacts 
13, while a set of stationary contacts 17 mounted on a 
contact supporting means 18 is adapted to coact with the 
set of contacts 14. Thus, the contacts 13 and 14 may be 
termed movable and are driven into and out of engage 
ment with the ?xed or stationary contacts 15 and 17 by 
a power means connected to the contact carriage 10. 
The set of contacts 15 includes a pair of spaced and 

insulatably separated contacts 15a and 15b, while the set 
of contacts 17 similarly includes a pair of spaced and 
insulatably separted contacts 17a and 17b. The contact 
supporting means 16 and 18 may be of insulated material, 
but in any case the individual contacts mounted thereon 
must be insulated from each other. The contacts 15a 
and 15b, respectively, are provided with terminals 19 and 
20 which are adapted to have suitable wires connected 
thereto from a circuit. While not shown, contacts 17a 
and 17b are similarly provided with terminals for connec 
tion to a circuit. The contacts 17a and 17b may be con 
nected to a circuit different from that connected to the 
contacts 15a and 15b, or they may be connected in 
parallel to the contacts 15a and 15b whereby closing of 
contacts 15 or 17 will serve to close the circuit. 

Inasmuch as the movable contacts 13 and 14 are es 
sentially identical, speci?c details of only one need be 
described to understand the invention, and accordingly 
reference will be hereinafter made to the set of contacts 
13 in referring to FIGS. 2—6. A set of contacts 13 in 
cludes split portions 21 and 22, each of which may in 
clude an elongated bar 23 and 24 respectively, and con 
tact pads 25 and 26, respectively. Above the split por 
tion 21 and in sliding contact with its upper surface is a 
leaf spring 27, while a leaf spring 28 is arranged above 
the split portion 22. A bracket 29 is provided with in 
war-dly bent end portions for connection to the contact 
supporting arm 11 of the contact carriage 10, while split 
portion supporting brackets 30 and 31 are secured to the 
bracket 29 and support the split portions 21 and 22 rela 
tive to the leaf springs 27 and 28. Rivets or other fasten 
ers 32 and 33 secure the springs 27 and 28 and split por 
tion supporting brackets 30 and 31 to the main bracket 
29 as particularly seen in FIG. 4. 
The bracket 30 includes legs 30:: and 3% with inwardly 

turned ends that hold the split portion against the leaf 
spring 27 while permitting the split portion to move 
toward and away from the bracket 29. Similarly, the 
bracket 31 includes legs 31a and 31b with inwardly 
turned ends for supporting the split portion 22 against 
the spring 28. 

In operation, engagement of the contacts 13 with the 
contacts 15 is such that the contact pads 25 and 26 of the 
split portions 21 and 22 engage the contacts 15a and 15b. 
The split portions 21 and 22, being of an electrically con 
ductive material, then close the circuit between the con 
tacts 15a and 15b. The construction of the contacts 13 
is such that the spring-mass combination of spring 27 and 
split portion 21 has a resonant frequency different from 
the spring-mass combination of spring 28 and split por 
tion 22. Therefore, when the contacts 13 are in engage 
ment with the contacts 15, and thereafter subjected to the 
vibration of a frequency equal to the resonant frequency 
of one spring and split portion combination and thereby 
cause opening of same, the other spring and split portion 
combination, having a different resonant frequency, will 
remain closed. In order to differentiate the resonant fre 
quency of the spring and split portion combinations, the 
leaf springs 27 and 28 may be chosen with different rates, 
or the split portions 21 and 22 may be chosen with differ~ 
ent masses. In any event, both spring and split portion 
combinations cannot be in resonant vibration at the same 
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time, and therefore no opening or breaking of the circuit 
connected to contacts 15a and 15b will occur. FIGS. 5 
and 6 show the steps of engagement between the contacts 
13 and 15, wherein the contacts are in initial engagement 
in FIG. 5 and in pressure engagement in FIG. 6. 

While the embodiment of the drawings described here 
in relates to a double pole switch, it should be appreciated 
that the invention may be applied to a single pole switch, 
or any switch that may be subjected to vibration and hav 
ing at least one contact spring mounted. 
A further embodiment would involve only a single con 

tact bridge and leaf spring mounted on each of the contact 
supporting arms 11 and 12, and the parallel connection of 
the contacts 15a and 15b with contacts 17a and 17b so 
that upon closing of either the contacts 15 or 17, the cir 
cuit would be closed. In this arrangement, it can be ap 
preciated that the contact bridge and spring on one of the 
contact supporting arms would have a spring-mass com 
bination of a resonant frequency different from the con 
tact bridge and spring on the other contact supporting 
arm. In such a situation, the contact bridge and spring 
on one contact supporting arm could not be in resonant 
vibration at the same time as the contact bridge and spring 
on the other contact supporting arm so that no opening of 
the circuit would occur when the switch is under vibra 
tion. 

It will be understood that modi?cations and variations 
may be effected without departing from the scope of the 
novel concepts of the present invention, but it is under 
stood that this application is to be limited only by the 
scope of the appended claims. 
The invention is hereby claimed as follows: 
1. A switch comprising, ?rst and second sets of con 

tacts adapted to be selectively in engagement to open and 
close an electrical circuit, each of said sets of contacts 
being mounted on a support, one of said sets of contacts 
and corresponding support being movable toward and 
away from the other of said sets of contacts and corre 
sponding support, one of said sets of contacts including a 
?rst pair of spaced contacts insulated from each other, 
the other of said sets of contacts including a second pair 
of spaced contacts adapted to mate with said ?rst con 
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tacts, each of said second contacts being split to de?ne 
therewith ?rst and second sections, said ?rst sections being 
mounted on a ?rst electrically conductive bar and said 
second sections being mounted on a second electrically 
conductive bar, means for spring mounting each of said 
bars on the corresponding support, and the spring rate of 
one of said spring mounting means being greater than the 
other, whereby the spring-mass combination of one of the 
bars and spring mounting means has a resonant frequency 
different from the spring-mass combination of the other 
of said bars and spring mounting means. 

2. A switch comprising, ?rst and second sets of contacts 
adapted to be selectively in engagement to open and close 
an electrical circuit, each of said sets of contacts being 
mounted on a support, one of said sets of contacts and 
corresponding support being movable toward and away 
from the other of said sets of contacts and corresponding 
support, one of said sets of contacts including a ?rst pair 
of spaced contacts insulated from each other, the other of 
said sets of contacts including a second pair of spaced 
contacts adapted to mate with said ?rst contacts, each of 
said second contacts being split to de?ne therewith ?rst 
and second sections, said ?rst sections being mounted on 
a ?rst electrically conductive bar and said second sections 
being mounted on a second electrically conductive bar, 
means for spring mounting each of said bars on the corre 
sponding support, and the mass of one bar being greater 
than the mass of the other bar, whereby the spring-mass 
combination of one of the bars and spring mounting 
means has a resonant frequency different from the spring 
mass combination of the other of said bars and spring 
mounting means. 
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