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[57] ABSTRACI‘ 
The present invention is directed to an improved mem= 
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brane switch of the kind comprising a polymeric over 
lay, which is generally planar and containing designated 
switch areas thereon for manual operation by pressure. 
The switch is formed from several layers of conductive 
and nonconductive materials. Speci?cally, the switch 
includes a pair of electronic switch circuit leads dis 
posed in noncontacting proximity. A substantially pla 
nar circuit completing layer formed to correspond with 
the pair of switch circuit leads is formed from conduc» 
tive material and disposed and spaced array substan 
tially parallel to the switch circuit leads. A nonconduc 
tive spacer is disposed, in one preferred embodiment, 
between the electric circuit and the circuit completing 
layer, with the spacer having a plurality of apertures 
therein of a selected density sufficient to provide a se 
lected touch pressure. In another preferred embodi 
ment, the substantially planar circuit completing layer is 
omitted, and the pair of electronic switch circuit leads 
are instead disposed in separate planes and are separated 
by the spacer, such that manual pressure on the switch 
will contact one circuit lead with the other circuit lead 
through the apertures in the spacer. 

11 Claims, 8 Drawing Figures 
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4,602,135 
1 

MEMBRANE SWITCH 

BACKGROUND OF THE INVENTION 

The present invention relates generally to switches, 
and more particularly to an improved membrance 
switch. 

In the prior art, various types of membrane switches 
have been utilized on machinery panels, calculators, 
computers, etc. Such membrane switches have the ad 
vantage over other forms of switches that they present 
a substantially flat upper surface, and are relatively very 
thin as compared with mechanical switches. Also, such 
membrane switches are enclosed, and contain very few 
moving parts. Accordingly, such membrane switches 
have had exceeding long useful lives. 
One dif?culty with prior art membrane switches has 

been the inability to control selevtively the amount of 
pressure necessary to operate this type of switch. Also, 
another dif?culty with prior art switches has been fre 
quently the necessity for switches requiring different 
manual pressures on the same or different switch panels. 
Also, the prior switches have had the further dif?culty 
of an inability to provide different operating pressures 
within the same switch. 

Thus, in view of the dif?culties and de?ciencies with 
prior art membrane switches, it is an object of the im 
proved membrane switch of the present application to 
materially alleviate such dif?culties and de?ciencies. 

SUMMARY OF THE INVENTION 

The improved membrane switch of the present inven 
tion concerns switches having a top sheet with portions 
designated thereon for manual pushing to operate the 
switch. 
The improved membrane switch of the present inven 

tion comprises a pair of electronic switch circuit leads 
which are disposed in noncontacting and mutually rela 
tive proximity. A substantially planar circuit complet 
ing means, the size and shape corresponding with at 
least a portion of the electronic switch circuit leads, is 
formed from a conductive material and is disposed in 
spaced array and substantially parallel to the switch 
circuits. 
A spacer means of a nonconductive material is dis 

posed between the pair of electronic circuit leads and 
the circuit completing means. The spacer means has a 
plurality of apertures therein of a selected density suffi 
cient to provide a selected touch pressure for pushing 
portions of the circuit completing means which appear 
through apertures in the spacer into contact with por 
tions of the pair of electronic switch circuit leads to 
complete the circuit and to operate the switch. 

In an alternative preferred embodiment, the elec 
tronic switch circuit leads are disposed in separate 
planes and substantially parallel to each other and are 
separated by the spacer means. In such embodiment, the 
electronic circuit leads are disposed opposite each 
other, such that suf?cient manual pressure on the switch 
disposes the electronic switch leads into contact with 
each other through the apertures in the spacer means to 
operate the swtich. In this embodiment also, the density 
and location of the apertures controls the amount of 
pressure necessary to operate the switch. 

In both of the above embodiments, the manual pres 
sure necessary to operate the switch may be varied in 
switches on the same switch panel, or even in portions 
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2 
of the same discrete membrane switch, by varying the 
size and density of the apertures in the spacer means. 
The improved membrane switch of the present inven 

tion will be better understood with reference to the 
following brief description of the drawing, detailed 
description of preferred embodiments, the appended 
claims, and the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

Preferred embodiments of the improved membrane 
switch apparatus of the present invention are set forth in 
the accompanying drawing, and in which: 
FIG. 1 is a perspective view of an exemplary mem 

brane switch panel setting forth discrete areas contain 
ing visual indicia for designating and de?ning portions 
of the panel to receive manual pressure for operating an 
electronic improved membrane switch disposed there 
beneath; 
FIG. 2 is a greatly enlarged, fragmented view of the 

improved membrane switch of the present invention, 
shown in peeled-apart array, and illustrating the inter 
twining, but noncontacting, electronic switch circuit 
leads, and the facing nonconductive, grid-like spacer 
means disposed atop the substantially planar circuit 
completing means formed from a conductive material; 
FIG. 3 is a greatly enlarged top view of the improved 

membrane switch of the present invention, with layers 
of the electronic panel cut away to illustrate the dispo 
sition of circuit completing means, and spacer means (in 
phantom) disposed atop the pair of electronic switch 
circuit leads; 
FIG. 4 is an even further enlarged, fragmented side 

view taken along lines 4-4 of FIG. 3, and illustrating 
the various layers comprising the improved membrane 
switch of the present invention; 
FIG. 5 is the view of the present invention as shown 

in FIG. 4 showing manual pressure being applied 
thereto operate the switch; 
FIG. 6 is an enlarged fragmentary view of an alterna 

tive preferred embodiment of the improved membrane 
switch of the present invention illustrating the elec 
tronic switch circuit leads being disposed in separate 
planes, with the grid-like spacer means of nonconduc 
tive material disposed therebetween, such that manual 
pressure on the switch will contact one electronic lead 
with the other, and through the apertures in the grid of 
the spacer means to operate this switch; 
FIG. 7 is a greatly enlarged, and fragmented side 

view of the alternative preferred embodiment of the 
improved membrane switch of FIG. 6; and 
FIG. 8 is a greatly enlarged, and fragmentary top 

view of the spacer means layer of the improved mem 
brane switch of the present invention illustrating differ 
ent densities of the grid-like spacer means, which can be 
utilized in different individual switches, or which may 
be utilized in different portions of the same switch. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The improved membrane switch of the present inven 
tion has a top sheet with portions designated by visual 
indicia thereon for manual pushing to operate the 
switch. The improved membrane switch of the present 
invention includes a pair of electronic switch circuit 
leads which are disposed in noncontacting, and mutu 
ally relative proximity. A substantially planar circuit 
completing means has a size and shape to correspond 
with at least a portion of the pair of switch circuit leads. 
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