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3,209,089 
MINATURE CASNG PRESSURE OPERATED 
SWITCH WITH RESLIENT CONTACT 
SPACER AND SHORT CRCUT PREVEN. 
TION STRUCTURE 

James A. Weissburg, Whitehal Borough, Pa., assignor to 
The Bryant Electric Company, Bridgeport, Conn., a 
corporation of Connecticut 

Fied Aug. 17, 1962, Ser. No. 217,723 
2 Claims. (C. 200-16) 

The present invention relates to electric switches and 
more particularly to switches so arranged structurally as 
readily to be characterizable with miniature size. 

In arranging structural elements so as to form a switch 
ing device, it is convenient to employ functional analysis 
-as a basis for obtaining an efficient combination. Thus, 
in assessing the essential functional requirements of a 
switch for given applications, the number and complexity 
of needed structural elements can be reduced as compared 
to known switch combinations. The present invention is 
in part the product of a conceptual approach similar to 
that just described, and it represents an efficient and eco 
nomical switch which can, if desired, be characterized with 
relative miniaturization. 
According to the broad principles of the invention, a 

switch comprises a pair of conductive terminals normally 
held in spaced relation by a resilient insulative spacer or 
other means and provided with respective contact portions 
for making and breaking an electric circuit through the 
terminals. The contact portions can be so arranged on 
the terminals as to be either normally open or normally 
'closed. A flexible insulative casing is formed closely 
around the terminals and spacer so that only a circuit 
connecting portion of each terminal is exposed to the ex 
terior. Operation of the switch is then accomplished 
simply by pressing the casing to urge the terminals to 
gether, with the switch being deactivated when the casing 
is released. 

It is, therefore, an object of the invention to provide 
a novel and efficient switch. 

It is a further object of the invention to provide a novel 
and efficient switch which can be characterized with minia 
turized size. 
Another object of the invention is to provide a novel 

and efficient casing operated switch characterized with 
miniaturized size and wherein the terminals are normally 
held in closed circuit relation. 
These and other objects of the invention will become 

more apparent upon consideration of the following de 
tailed description along with the attached drawing, in 
which: 
FIGURE 1 is a perspective view of a switch constructed 

in accordance with the principles of the invention; 
FIG. 2 is a perspective view of terminal and spacer 

parts of the switch of FIG. 1; 
FIG. 3 is a view of a cross-section of the switch of 

FIG. 1 with the terminals thereof in normally spaced re 
lation to provide an open circuit; 

FIG. 4 is a view similar to that shown in FIG. 3 but 
differs therefrom in that the terminals are shown as being 
urged toward each other to provide a closed circuit; 

FIG. 5 is a view of a cross-section of another embodi 
ment of the invention in which the terminals normally 
provide a closed circuit; 
FIG. 6 is a view similar to that shown in FIG. 5 but 

differs therefrom in that the terminals are shown as being 
urged toward each other to provide an open circuit; 

FIG. 7 is a partial top plan view of a terminal that 
can be used as a part of the switch of FIG. 5; and 

FIG. 8 is a view of a cross-section of another pressure 
operated embodiment of the invention in which the ter 
minals normally provide an open circuit. 
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As one embodiment of the invention, there is shown in 

FIG. 1 a switch 10 which comprises an insulative casing 
12 through which respective terminal portions 14 and 16 
(of any desired wire or conductor connecting form) pro 
trude for establishing respective electrical connections. In 
this instance, the terminal connecting portions 14 and 16 
are formed to fit over respective terminal lugs (not 
shown). The size of the switch 0 can be at least as little 
as one-quarter of an inch in diameter. The material used 
to form the casing is preferably flexible as well as in 
sulative and rubber and some plastics are examples of ma 
terials acceptable on this basis. 

In constructing the switch 10, a pair of elongated flexi 
ble and conductive terminals 13 and 15 (FIG. 2) are 
assembled together with resilient insulative means or a 
resilient insulative spacer 18 located therebetween, and 
the casing 12 is then poured or molded or otherwise 
suitably formed closely about the terminals 13 and 15 
and the spacer 18 so as to support the latter elements in 
operative relation to each other. When the casing ma 
terial is formed about the terminals 13 and 15, it is pre 
ferred that the material be formed sufficiently closely 
about the terminals 13 and 15 just inwardly of the terminal 
connecting portions 14 and 16 so as to seal the interior 
of the switch against entry of moisture or air. However, 
if entry of moisture or air is not specified as a limiting 
environmental condition, then this seal need not be effect 
ed. It is not necessary that bonding occur at interface 
19 of the spacer 18 and casing 12, but such bonding is 
tolerable if it occurs. 

Each terminal 13 or 5 includes contact means or a 
contact portion 20 which is located within the casing 12 
and which is integrally attached to the terminal connect 
ing portion 14 or 16. The contact portion 20 of each 
terminal 13 or 5 is in this case circular in geometry, but 
other shapes can be employed. A conductive relation be 
tween the terminals 3 and 15 can be established directly 
between the terminal contact portions 20 or, as here, can 
be established between the contact portions 20 through 
respective contact buttons 22 of a suitable conductive ma 
terial such as silver. The contact buttons 22 can be at 
tached to the terminal contact portions 20 by any well 
known means such as by riveting. 
As can be ascertained from FIGS. 3 and 4, it is pre 

ferred that the inner diameter of the spacer 18 be suffi 
ciently large to prevent the flow of the spacer material 
between the contact buttons 22 when the later are pressed 
into engagement as shown in FIG. 4. The switch 10 is 
normally open since the contact buttons 22 are normally 
held in spaced relation by the spacer 18 as shown in 
FIG. 3, but when the casing 2 is pressed against the ter 
minals 13 and 15 manually or otherwise, the terminal 
contact portions 20 are actuated toward each other since 
the resilient insulative spacer 8 is urged under the ap 
plied force from its normal static force state to a second 
or relatively highly compressed static force state. 
The contacts 20 then remain engaged with each other 

until the applied force on the casing 12 is released. When 
the force is released the inherent resiliency of the spacer 
18 forces the terminals 13 and 15 apart and the contact 
buttons 22 into disengaged relation. The spacer 18 is 
preferably ring-like in form although other shapes can be 
employed so long as the return force provided by the 
Spacer 18 is sufficiently distributed to ensure terminal 
separation. 

In FIGS. 5-7, there is shown another embodiment of 
the invention in the form of a switch 30 having normally 
closed contact means 32. The switch 30 is substantially 
similar to the switch 10, but different terminals 34 and 36 
are provided therefor. Further, an insulative casing 38 
and an insulative resilient spacer 40 therefor are slightly 
enlarged as compared to the corresponding elements of 
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the Switch 10. The terminals 34 and 36 are provided 
with respective contact fingers 42 and 44 which, for ex 
ample, can be punched from the plane of respective ter 
minal contact portions. 
The contact fingers 42 and 44 are generally L-shaped 

and are so disposed relative to each other as to have re 
spective base legs 48 and 50 located opposite each other 
for engagement of the contact means or contact buttons 
32. Each base leg 48 or 50 is further located between 
the other base leg 50 or 48 and the terminal 36 or 34 to 
which the base leg 50 or 48 is integrally attached. In 
this manner, the normal separating force produced by the 
resilient spacer 40 against the terminals 34 and 36 re 
sults in normal engagement of the contacts 32 since the 
base legs 48 and 50 are urged toward each other. 

It follows that the switch 30 is normally closed as 
previously set forth and, with the application of force to 
the casing 38, the terminals 34 and 36 are pressed toward 
each other to compress the spacer 40 and accordingly 
separate the contacts 32 as shown in FIG. 6. It is pre 
ferred that the spacer 40 normally be placed under some 
compression, as shown in FIG. 5, even in the inactivated 
state of the switch 30, so as to produce some contact en 
gagement pressure under these circumstances. If desired, 
additional area of the terminal contact portions 46 can be 
punched out therefrom as waste material, as indicated by 
the reference character 52, so as to safeguard against short 
circuit conditions when the switch 30 is activated to the 
open condition shown in FIG. 6. 

In FIG. 8, a switch 60 is shown as similar to the switch 
30 of FIG. 6, but it can also be formed similar to the 
switch 10 of FIG. 1. The essential difference between the 
switch 60 and the switches 10 and 30 is that the switch 
60 is provided with a casing 62 having a hose or con 
duit 64 formed as an integral or attachable part thereof. 
If spacer 65 is provided with flow opening 66 and if the 
casing 62 is suitably sealed as described in connection with 
the casing 12 of FIG. 1 and the hose 64 is connected to 
an intermittent source of pressure (such as air or oil or 
vacuum), then switch operation is obtained by controlling 
the pressure within the casing 62 by Suitable pressure con 
trol means. If the switch 60 is formed as shown, then it 
is normally open and closes when pressurized internally. 
If the switch 60 is formed similar to the switch 10, then 
it is normally closed (as in FIG. 4) and open (FIG. 3) 
when pressurized internally. 
Where desired, the casing 12 or 38 or 62 can be suffi 

ciently elongated to accommodate a plurality of pairs of 
terminals 15 and 17 or 34 and 36 or combinations of 
these terminal pairs to form plural switchable circuits in 
a single device. Further, adhesive material can be pro 
vided on at least one side of tape-like or other forms of 
the invention to provide ready means for firm switch 
placement. 

It is noted that in each embodiment of the invention 
described here, both the contact making and breaking 
function and the circuit connecting function are provided 
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by relatively simple elements, namely, the terminals 13 
and 15 or the terminals 34 and 36. Further, the casing 
12 or 38 (or 62 in some applications) both supports the 
terminals 13 and 15 or 34 and 36 and serves as an ac 
tuator for making and breaking the switch contacts 22 or 
32. 
The various described embodiments including the 

switches 10, 30 and 60 are useful in numerous applica 
tions. For example, the switches 10 and 30 can be in 
corporated in the fingertips of gloves and in this manner 
an operator's hands are relatively free to perform various 
tasks while switch access is maintained. As another ex 
ample, because of the relatively small mass and elastic 
nature of the switch 10 or 30 or 60, it is highly resistant 
to shock, vibration and acceleration forces so as to be 
suitable for use in aircraft and space vehicles. 

In the foregoing description, several embodiments of 
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4. 
the invention have been set forth in order to point out 
the principles of the invention. Accordingly, it is desired 
that the invention be not limited by the embodiments de 
scribed, but, rather, that it be accorded an interpretation 
consistant with the scope and spirit of its broad principles. 
What is claimed is: 
1. An electric switch comprising a pair of elongated 

conductive terminal members, an insulative resilient 
spacer ring member disposed between respective gener 
ally circular and parallel portions of said terminal mem 
bers, respective fingers extending outwardly of said ter 
minal portions and within said ring, respective end por 
tions of said fingers having contact means thereon, each 
of said finger end portions disposed between the other 
finger end portion and the terminal portion from which 
said other finger extends so as to enable said contact 
means normally to be engaged when said spacer member 
is free of external force, each of said terminal portions 
having an opening with the end portion of the finger ex 
tending from the opposing terminal portion aligned there 
with and movable therethrough so as to safeguard against 
a short between said terminal portions when said con 
tact means are disengaged, an insulative flexible unitary 
casing closely surrounding and thereby supporting said 
members so as to enable said terminal members to be 
urged toward each other by actuating force on said casing 
and to be urged apart by the resilient force of said spacer 
ring member when said actuating force is released, and 
a circuit connecting portion of each terminal member 
protruding through said casing. 

2. An electric switch comprising a pair of elongated 
conductive terminal members, an insulative resilient 
spacer ring member disposed between respective gener 
ally circular and parallel portions of said terminal mem 
bers, respective fingers extending outwardly of said ter 
minal portions and within said ring, respective end por 
tions of said fingers having contact means thereon, each 
of said finger end portions disposed between the other 
finger end portion and the terminal portion from which 
'said other finger extends so as to enable said contact 
means normally to be engaged when said spacer member 
is free of external force, each of said terminal portions 
having an opening with the end portion of the finger 
extending from the opposing terminal portion aligned 
therewith and movable therethrough so as to safeguard 
against a short between said terminal portions when said 
contact means are disengaged, an insulative flexible uni 
tary casing closely surrounding and thereby supporting 
said members so as to enable said terminal members to 
be urged toward each other by actuating force on said 
casing and to be urged apart by the resilient force of 
said spacer ring member when said actuating force is re 
leased, said casing normally compressing said spacer ring 
member to a limited extent through said terminal por 
tions so that said contact means are normally engaged 
under given pressure, and a circuit connecting portion 
of each terminal member protruding through said casing, 
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