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ABSTRACT: A pressure-operated switch comprising a mova 
ble contact for bridging separate contact portions and pres 
sure applying means for engaging the movable contact. Under 
certain pressure conditions, the movable contact moves to a 
first position into engagement with an edge defined by a 
separate contact portion. A change in pressure will cause the 
movable contact to move away from this edge. In a preferred 
form of the invention, a movable contact defines a lip which 
latches onto an edge of the separate contact for retaining the 
movable contact in a contact-engaging position. When pres 
sure is applied, the engagement between the lip and the edge is 
broken to provide an open position of the switch. 
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3,573,408 
SELF-ILOCKING THREE POSITON PRESSURE 

OPERATED SWITCH CONSTRUCTION 

SPECIFICATION 

This invention is directed to a pressure-operated switch 
construction. The invention is particularly concerned with 
switches which operate in accordance with environmental 
conditions which will affect the pressure applied by switch 
mechanisms. The construction to be described, however, can 
also be employed in situations involving application of pres 
sure by a manual or mechanical means. 

Switches which operate in accordance with environmental 
conditions have many applications. Thus, switches which 
function in response to temperature changes may be em 
ployed in safety systems. Atmospheric pressure operated 
switches are useful in systems which require some recognition 
of changes in the atmosphere in proximity with switches. 
Finally, certain switches are designed so that they will signal 
the presence or absence of artificial conditions, for example 
where fluids are employed fors causing expansion of actuating 
members and where evaporation of the fluids will cause the 
actuating members to contract. 

It is a general object of this invention to provide an im 
proved switch design which is characterized by simplicity and 
reliability, and which is particularly characterized by a struc 
ture which enables the switch to be used for detecting changes 
in environmental conditions, or for detecting the presence or 
absence of a particular environment. 
Other objects and advantages of this invention will appear 

hereinafter, and it will be understood that the embodiments of 
the invention shown in the accompanying drawing are sub 
mitted solely for purposes of illustration but not by way of 
limitation: 

FIG. 1 is a vertical sectional view of a switch construction 
characterized by the features of this invention; 

FIG. 2 is a plan view of the construction with the cover 
removed; 
FIG.3 is a side elevational view of the construction; 
FIG. 4 is a rear elevational view of the construction; 
FIG. 5 is a side elevational view of the construction; and 
FIG. 6 is a vertical sectional view of a modified form of the 

invention. 
The switch construction of this invention generally com 

prises a movable spring loaded contact, and at least one addi 
tional separate contact adapted to be engaged by the movable 
contact. A pressure applying means, preferably of type 
susceptible to changes in environmental conditions, is adapted 
to engage the movable contact for opening and closing the 
switch. 

In one form of the invention, the separate contact defines an 
opening which receives the end of the movable contact. Under 
certain pressure conditions, the movable contact will engage 
the separate contact along an edge bordering the opening. 
When a change in pressure occurs, the movable contact is 
adapted to back off from the edge into an open position so 
that engagement of the contacts will not occur again until the 
original pressure conditions are restored. The means for vary 
ing the position of the movable contact may depend for their 
operation on a variety of different atmospheric conditions. 
The preferred form of switch construction comprises three 

separate positions. Upon application of pressure by the pres 
sure applying means, the movable contact will engage a 
separate contact and move into an opening defined by the 
separate contact. As long as significant additional changes in 
pressure do not occur, the movable contact will be in the 
closed position. If, however, there are pressure increases due 
to movement of the pressure applying means, the movable 
contact will be moved out of engagement with the separate 
contact, and will be located in the opening defined by the 
separate contact to provide an open position of the switch. 
When pressure is reduced, the spring action of the movable 
contact will cause it to again engage the edge of the opening. 
A lip is preferably formed on the movable contact so that it 
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will be held in this closed position even if the pressure should 
be completely eliminated. 
The switch construction 10 shown in FIGS. 1 throughs 

comprises a base 12 having a cover 14 secured thereto. A plu 
rality of terminal elements 16, 18, 20 and 22 extend through 
the base. 
A terminal 22 includes an upstanding contact portion 24 

which defines a central opening 26. The terminal 18 defines a 
contact portion 28 which includes a spring-loaded arm 30 ter 
minating in a lip 32. 
The terminal 16 is connected to contact portion 34 which 

holds an insulating plug 36. The opposing terminal 20 is con 
nected to contact portion 38, and a coil spring 40 extends 
between plug 36 and contact 38. In one application of the in 
vention, the combination of elements between the terminals 
16 and 20 may comprise a disturb switch, for example as 
described in copending Ser. No. 762,737, filed Sept. 26, 1968, 
and entitled "Switch Construction With Arming Means". The 
complete structure of this switch, particularly the conductive 
casing, is now shown; however, the application to the illus 
trated structure will be apparent. 
The cover 14 includes a diaphragm 42 which is exposed to 

the outside atmosphere through an opening 44 defined by the 
cover. The upper edge of the spring arm 30 engages the under 
side of the diaphragm. Accordingly, the application of pres 
sure by the diaphragm will cause the arm 30 to bend 
downwardly. 

In the construction illustrated in FIGS. 1 through 5, 
downward movement of the arm 30 will cause the lip 32 to 
bear against the transversely extending portion 46 which 
defines the upper edge of the opening 26. As this downward 
movement continues, the lip 32 will force its way past this 
edge into the intermediate position shown in FIG. 3. Con 
tinued movement of the arm 30 will cause the lip 32 to contact 
a stop member 48 which is formed integrally with the base 12. 
In this position the lip 32 is completely out of contact with any 
portion of the contact element 24. 
The arrangement described provides a three-position switch 

in that the switch is open in the solid line position shown in 
FIG. 3, as well as in the lowermost position. Thus, at condi 
tions of low pressure when the arm 30 is bearing against the 
diaphragm 42, the switch will be open, and this is likewise true 
when the pressure rises above a certain point. 
The intermediate or closed position of the switch will first 

occur when the lip initially contacts the contact element 24. In 
addition, the switch will be in the closed position whenever the 
movable element is allowed to move upwardly from the high 
pressure closed position shown in FIG. 3. It should be noted 
that the lip 32 will latch onto the transverse element 46 so that 
this closed position will be maintained even if the diaphragm 
moves completely out of contact with the arm 30. In this con 
nection, it will be appreciated that the switch could be initially 
set in the intermediate position thereby providing a two-posi 
tion switch which will be opened when the pressure applied by 
the diaphragm exceeds a certain level and which will be closed 
at all other times. 
The diaphragm 42 may be actuated in response to pressure, 

temperature or in response to contact with a fluid. In the latter 
case, the diaphragm may be made of silicone rubber which 
will expand to a predictable degree when exposed to alcohol. 
This arrangement is particularly desirable since the switch can 
be supplied in the solid line position shown in FIG. 3 which 
may be considered a safe position. When the switch is exposed 
to alcohol, however, the diaphragm will expand to a degree 
sufficient to cause movement of the lip into abutting abutting 
engagement with the insulating stop 48 whereby the switch as 
sumes a ready position. When the switch is removed from as 
sociation with the alcohol and exposed to the atmosphere, the 
alcohol will gradually evaporate whereby the diaphragm will 
return to its initial state allowing the switch to close in the in 
termediate position. 

FIG. 6 illustrates a switch 50 comprising an alternative form 
of the invention. In this instance, terminals 52 and 54 extend 
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through a base 56. A first contact 58 carries movable contact 
arm 60 which is adapted to move into engagement with the ex 
tension 62 of the terminal 54. The diaphragm 64 carried by 
the cover 66 is adapted to be exposed to environmental in 
fluences through the opening 68. It will be appreciated that 
this arrangement provides a simple two-position switch which 
will open or close, depending upon environmental conditions. 
This arrangement is particularly suitable as an altitude switch 
wherein the low pressure at high altitudes will maintain the 
switch in the open position while increases in pressure will 
gradually cause movement of the diaphragm 64, thereby clos 
ing the switch at lower altitudes. Obviously the switch con 
struction shown in FIGS. 1 through 5 can also be employed to 
operate in response to changes in atmospheric pressure. 

It will be understood that various changes and modifications 
may be made in the above described construction which pro 
vide the characteristics of this invention without departing 
from the spirit thereof particularly as defined in the following 
claims. 

I claim: 
1. A pressure operated switch construction of the type hav 

ing pressure applying means which operate in response to the 
influence of the environment surrounding the construction 
whereby changes in the environment control the switch opera 
tion, said switch comprising a movable contact and a physi 
cally separate contact, spring means normally holding said 
movable contact out of engagement with said separate con 
tact, an outwardly extending lip defined by said movable con 
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tact, a contact strip carried by said separate contact and ex 
tending transversely adjacent said contact lip, an opening 
defined by said separate contact, said contact strip extending 
along one side of said opening, said opening being dimen 
sioned to receive said lip, said pressure applying means 
operating to force said lip into engagement with said strip and 
to drive said lip over said strip and into said opening, a stop 
means formed of insulating material positioned on the op 
posite side of said opening for engaging said lip, said pressure 
applying means being adapted to move said lip into engage 
ment with said stop means with said lip then being located 
within said opening and completely out of engagement with 
said separate contact, and means defined by said lip for 
locking engagement with said strip whereby said lip is per 
manently confined within said opening after being driven over 
said strip, said spring means operating to normally hold said 
lip out of engagement with said separate contact before said 
lip is driven over said strip, and said spring means operating to 
hold said lip in engagement with separate contact when the 
force of said pressure applying means is removed after said lip 
is driven over said strip. 

2. A construction in accordance with claim 1 comprising a 
base portion having terminals extending through the base por 
tion, said separate contact being secured to one of said ter 
minals and said movable contact comprising a spring element 
connected to a separate terminal. 


