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[57] ABSTRACT 

A differential ?uid pressure actuated electrical switch that in 
cludes ?rst and second resilient hollow deformable bodies, the 
interiors of which are connected to ?rst and second sources of 
?uid at variable pressures, with said ?rst source normally 
being at a higher ?uid pressure than that in said second 
source. Parallel ?rst and second force-exerting members pro 
ject from said bodies, and bear against an elongate, movable 
actuator, which actuator when moved in a ?rst direction, 
moves a spring-actuated member of an electrical switch from 
a ?rst to a second position to either open or close said switch. 
The actuating member is moved from said ?rst to said second 
position only when the pressure of ?uid in said second body is 
at a predetermined, elevated pressure differential relative to 
the ?uid in said ?rst body. 

1 Claims, 6 Drawing Figures 
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DIFFERENTIAL FLUID PRESSURE ACTUATED 
ELECTRICAL SWITCH 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
A differential ?uid pressure actuated electrical switch. 
2. Description of the Prior Art 
During the past few years an industrial demand has 

developed for an electrical switch that will open and close an 
electric circuit in the event a differential in pressure occurs 
between two sources of ?uid, or a common source of ?uid that 
is subjected to ?rst and second environmental conditions. 

Heretofore, no lightweight, compact, differential ?uid pres 
' sure actuated electrical switch of a high degree of reliability 
has been available for opening or closing an electric circuit. 
The present invention provides a differential ?uid pressure ac 
tuated electrical switch which overcomes numerous opera 
tional disadvantages found in prior art devices of this type. 

SUMMARY OF THE INVENTION 

A differential ?uid pressure actuated electrical switch in 
which ?rst and second toroidal, hollow resilient bodies are 
connected to ?rst and second sources of ?uid under variable 
pressures. First and second parallel force-exerting members 
project from the ?rst and second bodies and bear against a 
movable actuator. When the actuator is moved in a ?rst 
direction it in turn moves a spring-loaded actuating member of 
an electric switch from a ?rst to a second position. 
The actuator moves said actuating member from the ?rst to 

the second position, only when the ?uid in the second body is 
at a predetermined elevated pressure differential relative to 
the pressure of ?uid present in the ?rst body. 
A major object of the present invention is to provide a com 

pact, lightweight differential ?uid pressure actuated electrical 
switch of simple mechanical structure, that is temperature sta 
ble, has a high degree of reliability in operation, and that 
requires a minimum of maintenance attention. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. I is a perspective view of a ?rst form of differential 
?uid pressure actuated electrical switch; 

FIG. 2 Ba longitudinal cross-sectional view of the switch 
shown in FIG. 1, taken on the line 2-2 thereof; 

FIG. 3 is a transverse cross-sectional view of the switch, 
taken on the line 3-3 of FIG. 2; 

FIG. 4 is an enlarged, transverse cross-sectional view of one 
of the resilient ?uid-pressure deformable bodies used in the 
actuation of the switch; 
‘ FIG. Sis a fragmentary, transverse cross-sectional view of 
the switch shown in FIG. 2, taken on the line 5-5 thereof; and 

FIG. 6 is a longitudinal cross-sectional view of a second 
form of ?uid-actuated electrical switch. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A differential ?uid pressure actuated switch A is shown in 
perspective in FIG. 1, and in structural detail in FIGS. 2-5, 
which includes an electrical connector 8 of conventional 
design. A housing B is provided that is preferably cylindrical, 
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A slotted first protuberance 34 is formed at the junction of 

arms 16 and 18, with the protuberance serving to support a 
thin elongate metallic member 36 that is stiff but somewhat 
resilient. An elongate rigid actuator 38 is transversely posi 
tioned in housing B, forwardly of frame C. A slotted second 
protuberance 40 extends rearwardly from substantially the 
center actuator 38, with the second protuberance engaging 
the forward end of member 36 to support the actuator 
therefrom. 
A tapped bore 42 (FIG. 2) extends through actuator 38 ad 

jacent arm 16. Bore 42 is engaged by a screw 44 which serves 
as a ?rst force-receiving member. A lock nut 46 serves to hold 
the screw 44 in a desired position relative to the actuator 38. 
A second force-receiving member 48 is mounted on the actua 
tor 38 adjacent to the switch 24, and projects forwardly from 
the actuator. ‘ 

A front piece D is provided that includes a square or rectan 
gular mounting plate 50 (FIG. I) in which a number of screw- 7 
receiving openings 52 are formed and in spaced relationship. 
First and second bosses 54 and 56, respectively, extend for 
wardly from the plate 50, and ?rst and second ?uid passages 
54a and 56a, respectively, are formed therein. A grooved cir 
cular extension 58 extends rearwardly from the mounting 
plate 50, with this extension supporting a resilient O-ring 60, 
as shown in FIG. 2. The extension 58 and O-ring 60 are of 
such diameter as to snugly and slidably engage the side wall 10 
adjacent to the open end 12. Front piece D and housing B are 
removably secured together by conventional means (not 
shown). 

First and second toroidal hollow bodies 62 (FIG. 2) are 
mounted in the interior of the housing B and located in trans 
versely spaced relationship. Each body 62 includes ?at for 
ward and rear central portions 63 and 64, respectively, as 
shown in FIG. 4. A stiff externally threaded tube 65 is welded 
to each forward portion 63 and a longitudinally extending 
bore 66 is formed in each of these tubes that is in communica 
tion with the interior of one of the bodies 62. The threaded 
tubes 65 engage the rear tapped portions of the passages 54a 
and 56a to place the interiors of the bodies 62 in communica 
tion therewith. The tubes 65 are suf?ciently stiff as to serve to 
support the bodies 62 from the front piece D. 
A force-imparting member 68 projects rearwardly from the 

central portion of the ?rst body 62, 64, and member 68 is in 
longitudinal alignment with the force-receiving screw 44. A 
second force-imparting member 70 projects from the rear por 
tion 64 of the second body 62, with the member 70 being in 
longitudinal alignment with the force-receiving member 48. 
The device is temperature stable. Any variation in tempera 
ture results in equal expansion or contraction of the two 
bodies 62, and as a result such variations cause no differential 
in the forces exerted by members 68 and 70 on member 48 

_ and screw 44. 

55 

60 
comprising a continuous sidewall 10 having a ?rst open end . 
l2, and a second closed end 14 in which the connector 8 is 
supported. 
A cross-shaped frame C is disposed in the rear interior of 

housing B. Frame C comprises an upwardly extending ?rst 
arm 16, a second downwardly extending arm 18, and two op 
positely extending third and fourth arms 20 and 22. A for 
wardly extending electric switch 24 is supported on the lower 
free end of second arm 18, as shown in FIG. 2 and 3. ' 
A spring-loaded actuating member 26 extends forwardly 

from switch 24, and normally occupies a ?rst forward position 
(FIG. 2). First, second, and third electrical conductors 28, 30, 
and 32 lead from switch 24 and are connectedto parallel, 
spaced pin-receiving sockets supported in ?xed positions in 
connector 8. - 
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A bore 72 extends through the arm 16 and a screw 74 ex 
tends therethrough, which screw supports a generally U 
shaped stop 76 provided on the forward end thereof. Two 
locknuts 78 permit the screw 74 and stop 76 to be located at a 
desired adjusted position relative to the arm 16. The switch 24 
is of a type, which when a pronged jack forming a part of an 
electric circuit (not shown) engage sockets 28a and 30a in 
connector 8, and the actuating member 26 is in the ?rst posi 
tion, as shown in FIG. 2, the electric switch 24 maintains the 
circuit in an open condition. However, if the sockets 30a and 
320 are engaged by a pronged jack fonning a part of an elec 
tric circuit (not shown) and the actuating member 26 is in the 
?rst position (FIG. 2), the switch is closed and completes the 
circuit. 
The source of ?uid (not shown) connected to the passage 

54a is normally at a pressure higher than that of the source of 
?uid connected to the passage56a. The pressure of the ?uid in 
the ?rst body 62 longitudinally defonns the same and moves 
the ?rst force-imparting member 68 rearwardly to exert a 
force on the force-receiving screw 44. Due to the force 
received by screw 44, the actuator 38 is moved until a ?rst 
free end 38a thereof contacts a first surface 760 de?ned in the 
stop 76. 
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Should the pressure on ?uid supplied to the second passage 
56a rise above the fluid pressure in the ?rst passage 54a and 
?rst body 62, the second body will deform longitudinally. Lon 
gitudinal deformation of second body 62 results in rearward 
movement of the second force-exerting member and pivoting 
the actuator 38 in a counter clockwise direction (FIG. 2). This 
pivotal movement of actuator 38 causes the actuating member 
26 to be moved from a ?rst to a second position to pen or 
close switch 24. Pivotal movement of actuator 38 in a counter 
clockwise direction is limited by the end 380 of actuator 38 
when it contacts surface 76b of stop 76. Thus, no matter how 
high the pressure of ?uid in second body 62, the force-impart 
ing member 70 cannot move rearwardly to the extent that it 
pivots actuator 38 to a degree that an excessive force is ex 
erted on actuating member 26 of switch 24. 
Two elongate, laterally spaced‘ posts 80 extend rearwardly 

from extension 58 and are in longitudinal alignment with arms 
20 and 22, the rear surfaces of the posts abut against the for 
ward surfaces of the arms 20 and 22. Screws 82, as may be 
seen in FIG. 3, extend through openings (not shown) in arms 
20 and 22 and engage tapped bores (not shown) formed in the 
rear portions of posts 80. Due to the above described struc 
ture, that portion of the invention inside housing B may be 
removed therefrom when the front piece D is separated from 
the housing. Conductors 28, 30 and 32 are fabricated with 
substantial slack therein to permit that portion of the inven 
tion in the housing to be removed therefrom through the open 
end 12. 
The use and operation of the differential ?uid pressure actu 

ated electrical switch has been previously described in detail 
and need not be repeated. When the hollow bodies 62 are 
relatively small, it has been found desirable to form them of 
electroless nickel. In the larger sizes, the hollow bodies 62 are 
relatively small, it has been found desirable to form them of 
electroless nickel. In the larger sizes, the hollow bodies 62 are 
preferably formed from stainless steel sections, welded 
together. The wall thickness of the bodies 62 may be relatively 
thin, and will withstand high ?uid pressures without damage. 
From experience it has been found that when the wall 
thickness of one of the bodies 62 is but 0.020 inches, the in 
terior ,of the body may be subjected to a ?uid pressure of 
6,500 pounds per square inch without any detrimental effects. 
Due to the con?guration of the bodies 62, the wall sections 
thereof are under tension only, when subjected to ?uid pres 
sure. Each body 62 as shown in FIG. 4 has a diameter that is 
twice the maximum thickness of the body. Due to this con?gu 
ration deformation of each body 62 is linear relative to the 
pressure applied to the interior thereof. 
A second form E of ?uid pressure actuated switch is shown 

in FIG. 6 that includes a housing 82 having an open end 84 
that removably receives a plug 86. Plug 86 supports an electric 
switch 88 which extends into housing 82. Switch 88 is placed 
in either an open or closed condition by a spring-loaded ac 
tuating member 90 disposed in housing 82 that normally occu 
pies the ?rst position shown in FIG. 6. A connector 92 of con 
ventional design projects outwardly from plug 86, and is elec 
trically connected to the switch by means not shown. 

Housing 82 includes a continuous side wall 94 and end wall 
96. The end wall 96 supports a tubular ?tting 95 that is in 
communication with a hollow toroidal resilient body 62’ of the 
same structure as the body 62 shown in FIG. 4. Body 62 (FIG. 
6) is situated inside housing 82, rearwardly from end wall 96. 
Those portions of the resilient body 62' common to body 62 
are identi?ed in FIG. 6 by the same numerals used in FIG. 4, 
but to which a prime has been added. Force-imparting 
member 68' extends rearwardly through an opening 98 in a 
transverse partition 100 in housing 82, with the rear end of 
member 68' being in abutting contact with actuating member 
90 when the actuating member is in a ?rst position. 
As the pressure on ?uid in body 60' increases, the body 

deforms longitudinally and moves the actuating member 90 
rearwardly from the ?rst position shown in FIG. 6. After the 
actuating member 90 is moved rearwardly a predetermined 
distance to a second position, the switch'88 is placed in either 
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an open or closed position. A stop 102 is mounted on force 
imparting member 68', as may best be seen in FIG. 6, in such a 
position that it contacts partition 100 immediately after the 
actuating member 90 is in the second position. The stop 102 
cooperates with partition to limit the rearward longitudinal 
deformation of body 62’, and prevents exertion of an exces 
sive force against the switch 88 as a result of high ?uid pres 
sure in body 62'. When the ?uid pressure in body 62' is 
released or lowered, the resiliency of the body returns the 
force-imparting member 68' to the position shown in FIG. 6, 
whereby the actuating member 90 returns to the ?rst position. 

Iclaim: 
1. In a differential ?uid pressure actuated, temperature sta 

ble, electrical switch assembly: 
a. a housing that includes ?rst and second ends and a con 

necting sidewall, said second end having ?rst and second 
spaced ?uid passages extending therethrough; 

b. ?rst and second rigid tubes inside said housing supported 
from said second end and in communication with said 
?rst and second passages, said tubes extending towards 
said ?rst end; 

c. ?rst and second longitudinally deformable hollow 
resilient toroidal bodies in said housing, which bodies 
de?ne ?rst and second con?ned spaces, with each of said 
bodies having a diameter substantially twice the width 
thereof, and each of said bodies including ?at, parallel 
?rst and second spaced center portions, with said ?rst 
center portions secured to the ends of said tubes most ad 
jacent said ?rst end, and the interior of said bodies in 
communication with the interior of said tubes; 

(1. ?rst and second force-imparting members that extend 
towards said ?rst end and are secured to said second 
center portions of said ?rst and second bodies; 

e. an elongate actuator inside said housing that includes ?rst 
and second force-receiving portions that are axially 
aligned with said ?rst and second force-imparting mem 
bers; 

f. a frame supported in a ?xed position inside said housing 
adjacent said ?rst end thereof; 

g. a stiff but somewhat resilient, thin, elongate member that 
extends towards said second end from said frame and on 
the end most adjacent said second end is secured to the 
center of said actuator to hold said actuator in a ?rst posi 
tion, said member of such length that when said actuator 
is in said ?rst position said ?rst and second force-impart 
ing and ?rst and second force-receiving portions are in 
abutting contact when the interiors of said ?rst and 
second bodies are at ambient pressure, said member 
preventing the center of said actuator moving longitu 
dinally relative to said housing, but said member allowing 
said actuator to pivot relative to said housing; 
an electrical connector mounted on said ?rst end and ex 
tending therethrough; 

i. an electric switch assembly mounted on said frame, which 
assembly includes a plurality of wires that extend to said 
connector, and said assembly including a spring-loaded 
actuating member which when in a second position main 
tains said switch in either an open or closed condition, 
with said actuating member so disposed that it can be 
moved from said second to a third position to reverse the 
condition of said switch when contacted by said actuator 
when said actuator pivots from said ?rst to a fourth posi 
tion; and 

j. stop means supported from said frame for limiting the 
pivotal movement of said actuator from said ?rst position 
to fourth and ?fth positions, with said ?rst body when 
?uid therein is at a pressure greater than that of ?uid in 
said second body deforming towards said ?rst end a 
greater distance than said ?rst body to cause said ?rst 
force-imparting member to pivot said actuator into said 
?fth position where said actuating member is not moved, 
and with said second body when said ?uid therein is at a 
pressure greater than that of said ?uid in said ?rst body 

h. 



3,636,289 
5 

deforming towards said ?rst end a greater distance than 
said ?rst body and pivoting said actuator into said fourth 
position, which actuator when in said fourth position 
moves said actuating member to said third position, with 
said ?rst and second bodies when the pressure on the 
?uid therein is equal imparting equal forces on said actua 

5 

25 

30 

35 

40 

45 

55 

60 

65 

75 

6 
tor in said first position, with said stop means limiting the 
magnitude of the force that can be exerted by said actua 
tor on said actuating member irrespective of the dif 
ferential in pressure on said ?uids in said ?rst and second 
bodies. 

Ill ll 1* 1i ‘I 


