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1. 

This invention relates to electric switch de 
vices adapted to be operated by fluid pressure. 
More particularly it relates to switch devices 
adapted to be controlled by differences of pres 
sures or degrees of vacuum at two different points. 
The fluid or fluids at the said two points may 
consist of gas only, liquid only or of a gas and 
a liquid. The term "pressure' as hereinafter 
used includes all pressures down to absolute vac 
Ull. 

It is an object of this invention to provide a 
device of the above kind of particularly simple 
and rugged construction. 
Another object is to provide a pressure-oper 

ated Switch device the contacts of which are en 
closed Within a protective Casing. 
Another object is to provide a pressure-Oper 

ated switch device the contacts of which are im 
mersed in a protective liquid or gas. 
Another object is to provide a pressure-oper 

ated Switch device in which the pressure at which 
a circuit controlled by said switch device is opened 
or closed may be adjusted at will. 

Still another object of the invention is to pro 
duce a differential pressure operated switch de 
vice adapted to respond to any deviation from a 
predetermined pressure difference or from a pre 
determined range of pressure differences. 
Further objects of the invention will appear 

from the following Specification and claims. 
In the accompanying drawings illustrating the 

invention, 
Fig. 1 is a sectional view of an embodiment of 

the invention, and 
Fig. 2 is a sectional view of a device designed 

to transmit the operating pressures to a differ 
ential pressure operated switch device according 
to the invention while preventing any exchange 
of fluid between said last-mentioned device and 
the Source of fluid. 
The device shown in Fig. 1 has a cylindrical 

casing of an electrically insulating material, in 
which three metallic diaphragms 2, 3, 4 are 
mounted by means of end pieces 5 and distance 
rings 6, the latter being of electrically insulat 
ing material. The space between the diaphragms 
2 and 3 forms one pressure chamber 7, and the 
space between the diaphragms 3 and 4 forms an 
other pressure chamber 8. Each chamber is de 
signed to be connected to a pressure conduit 
through a nipple 9, fo. The central diaphragm 
3 is provided with two contacts , 2 adapted 
to cooperate with stationary contacts 3 and 4, 
respectively, which are supported by the outer 
diaphragms 2, 4, Terminals 5 are provided for 
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2 
connecting the contacts to the circuits to be 
controlled. The spacing of the contacts can be 
adjusted by means of the setting screws 6, 7. 
The manner of action of the device is obvi 

ous. When the pressures in the chambers 7, 8 
are equal, the central diaphragm 3 will occupy 
the middle position shown in the figure. If the 
pressures are not equal, the diaphragm will be 
deflected to the right or to the left, as the case 
may be. The factors determining the sensibility 
of the device are the stiffness of the diaphragm 
and the Spacing between the novable and the 
stationary contacts. 

If the fluid in which the pressure differences 
acting upon the Switch are produced is elec 
trically conducting or will produce a chemical 
action. On the contact surfaces or has other prop 
erties which render it undesirable to introduce 
said fluid into the chambers 7, 8, said chambers 
may be filled with a special protective fluid to 
which the pressure variations of the operative 
fluid are transmitted. Said protective fluid may 
be a gas, e. g., nitrogen, or a liquid, e. g., tolu 
ene or oil. For transmitting the pressure from 

5 the operative fluid to the protective fluid any 
known device may be used. The device shown by 
Way of example in Fig. 2 comprises two pairs 
of chambers 8a, 8b and 9a, f 9b, the cham 
bers of each pair being separated by a diaphragm 
20, 2 f, respectively. The chambers 8a, 9a are 
designed to be connected to the pressure con 
duits, while the chambers 8b, 9b are designed 
to be connected to the chambers 7, 8 by suit 
able Conduits provided with means for filling the 
chambers 8b, 9b, 7, 8 with the protective fluid. 
The contacts of the switch device according 

to the invention may be connected to an elec 
trical indicating or recording device or to an 
electrical device adapted to control directly or 
indirectly the pressure difference acting upon the 
SWitch device. 
While I have described and illustrated one form 

of my invention, I wish it to be understood that 
the invention may be embodied in a variety of 
other Specific forms without departing from the 
essential characteristics thereof. The present 
embodiment is therefore to be considered in all 
respects as illustrative and not restrictive, the 
Scope of the invention being indicated by the 
appended claims rather than by the foregoing 
description, and all changes which come within 
the meaning and range of equivalency of the 
claims are therefore intended to be embraced 
therein. 
I claim: 



2,421,149 
3 

1. An electric Switch device comprising, a cas 
ing, means dividing Said casing into two pressure 
chambers within said casing, connections for Sub 
jecting each of said chambers to a fluid pressure, 
the dividing means comprising a movable wall 
separating said two chambers from each other, a 
second movable wall adjoining one of Said cham 
bel's only, an adjusting member engaging the out 
side of said second movable wall, a pair of con 
tacts within said last-mentioned chamber com 
prising a movable contact operatively connected 
to said first-mentioned movable wall and a sta 
tionary contact operatively connected to said Sec 
Ond movable wall, and means for electrically con 
necting Said pair of contacts to an external cir 
cuit. 

2. An electric Switch device comprising, a cas 
ing, means dividing said casing into two pressure 
chambers within said casing, connections for Sub 
jecting each of Said chambers to a fluid pressure, 
the dividing means comprising a movable wall 
Sepalating said tWo chambers from each other, a 
Second movable Wall adjoining One of said chain 
bel's only, an adjusting member engaging the out 
Side of said Second movable wall, a pair of Con 
tacts Within Said last-mentioned chamber com 
prising a movable contact supported by said first 
mentioned movable wall and a stationary contact 
Supported by Said Second movable wall, and ex 
ternal Circuit connection means connected with 
Said pair of contacts. 

3. An electric Switch device comprising, a cas 
ing, two movable Walls arranged within Said cas 
ing So as to enclose a Space therein, two adjusting 
members engaging the outside of each of said 
movable walls, respectively, a third movable wall 
arranged between Said first-mentioned movable 
Walls So as to divide the Space therebetween into 
two pressure chambers, means for subjecting each 
of Said pressure chambers to a fluid pressure, a 
pair of contacts within one of Said pressure cham 
bers, a pair of contacts within the other pressure 
chamber, each of Said pairs of contacts comprising 
a contact Supported by the movable wall separat 
ing Said chambers and a contact supported by the 
other movable wall adjoining the chamber, and 
external circuit connection means electrically 
connected with said contacts. 

4. An electric switch device comprising, a cas 
ing, two movable Walls arranged within said cas 
ing SO as to enclose a Space therein, two adjusting 
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4. 
members engaging the outside of each of said 
movable walls, respectively, a third movable Wall 
arranged between said first-mentioned movable 
walls so as to divide the Space therebetween into 
two pressure chambers, means for subjecting each 
of said pressure chambers to a fluid pressure, 
while preventing any interchange of fluid between 
the pressure chambers and the respective sources 
of fluid pressure, a pair of contacts within one of 
said pressure chambers, a pair of contacts withill 
the other pressure chamber, each of Said pairs of 
contacts comprising a contact supported by the 
movable wall separating said chambers and a con 
tact supported by the other movable wall adjoin 
ing the chamber, and external circuit connectioll 
means connected with said contacts. 

5. An electric Switch device comprising, a cas 
ing, two movable Walls arranged within said casing 
SO as to enclose a Space therein, tWO adjusting 
members engaging the outside of each of Said 
novable walls, respectively, a third movable wall 
arranged between said first-mentioned movable 
Walls So as to divide the Space therebetween into 
two pressure chambers, a pair of contacts within 
one of Said pressure chambers, a pair of contacts 
Within the other pressure chamber, each of said 
pairs of contactS comprising a contact supported 
by the movable wall Separating said chambers and 
a contact Supported by the other movable wall ad 
joining the respective chamber, means for elec 
trically connecting said contacts to external cir 
cuits, and means for subjecting each of the afore 
Said chambers to a fluid pressure, said last-men 
tioned means comprising two chambers, a movable 
Wall in each chamber dividing the same into two 
compartments, means for connecting one com 
partment Of each chamber to a source of fluid 
preSSure, and means for connecting one of the 
other compartments to one of the pressure cham 
bers and the other compartment to the other 
preSSure chamber. 
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