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. The present invention relates to a ?uid operated elec~ 
tric switch and more particularly to a ?uid operated switch 
which is constructed for more precise calibration and 
also for convenient adjustment of its calibration. 
_Known ‘?uid operated switches having ?exible dia 

phragms and compressible sealing means not only are 
often ruptured and leak at or adjacent the areas where 
sealing pressure is exerted but,- because of crimps and/ 
orstrains in the diaphragm and/or sealing material, have 
a. relatively large ‘differential between the- opening and 
closing pressures.._ Also it;is customary to assemble such 
switches by a peening of the switch housing and it is dif 
?cult toiadjustthe 'calibrationof. the switch thereafter so 
that many of such switches must be rejected because it is 
not feasiblejto reopen the assembly to correct the cali 
bration. I ‘ ~ ‘ 

. The prim-ary'object of the present invention is to pro 
Vide, a ?uid operated switch construction which has a 
minimum operatingpressure di?eren-tial and, which can 
beireadily, adjusted or-calibrated after assembly. 
{Another object of the invention is the provision in a, 
?uid operated switch“ eta-diaphragm means which has 
a very small pressure differential between the pressure at 
which the diaphragmv moves in one direction and the pres 
sure at which it returns to its original position. 
A further object of the invention is a diaphragm means 

which is composed of'a sheet ‘of high tensile strength plas~ 
tie and of an a'pertured sheet of vresilient material for seal 
ing purposesand which‘ has a small differential between 
the pressures at 'whi‘chsaiddiaphragm is moved'from one 
position and returned ‘thereto. ' ' . ‘ 

"Still"ano'the'r object of ‘the invention is the provision 
in a ?uid operated-‘switch of a contact composed of a 
longitudinally serratedumlembervwhich is'inserted in the 
passageleading into the pressure chamber ‘and which may 
be-rrroyed-frorn the outside ofthe switch to calibratelthe 

Other; andziturther. Qbiects .Qfthe invention will : be sug 
gested to those skilled in the art as the disclosure of the 
?uid operated switch is described in more detail herein 
after. ' 

The aforementioned and other objects of the invention 
are accomplished in a ?uid operated switch having ‘a dia 
phragm means whose periphery and central portions are 
compressed upon assembly of the switch parts and com 
posed of a sheet of high tensile strength plastic and a 
sheet of compressible material, only the latter of which 
is provided with openings so that outer and inner seal 
ing portions are left, and in a ?uid operated switch hav 
ing a contact member within the ?uid pressure connec 
tion and which may be displaced from the exterior of the 
assembled switch for calibration thereof. 

Reference is hereby made to the accompanying drawing 
wherein like reference characters designate like elements 
and wherein: 

Fig. l is an external side elevation of an assembled 
?uid operated switch; 
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Fig. 2'is a vertical cross-section through the assembled 

?uid operated switch according to the invention; 
_ Fig. 3 is a top view of the diaphragm means or assem 
bly; 

Fig. 4 is a vertical cross-section of the diaphragm 
means before assembly in the switch and taken on the 
line,4-_—4 of Fig. 3; and I , 

. - Fig. 5 is a horizontal cross-section through the threaded 
portion of the switch housing and taken on the line 5—5 
of Fig. 2. , ' Y 

. Although the present invention is applicable to various 
kinds of ?uid operated'switches, for purposes of disclosure 
my invention is shown as embodied in a switch adapted 
to be connected to an engine lubricating system and for 
controlling a low oil pressure warning light. In the il-i 
lustrated embodiment an insulating member 10 is made 
ofsuitable insulating material such as Bakelite and is 
generally conical in shape with a circular shoulder or 
skirt 11 at one end thereof. Said member 10 is provided 
with a central bore 12 and at the end adjacent the skirt 
11 is provided with a circular recess 13. ' 
A terminal member 14 has a stem 15 extending through 

the top of the insulating member 10‘ and the end of stem 
15, which is within the bore 12, is riveted or spun over 
in a known manner against a metallic washer 16 to fasten 
said terminal member 15 to member 10. A coil spring 
17 -is placed within bore 12 for purposes to be later de: 
scribed; , 

l The switch housing 18 is composed of metal and in— 
cludesv a hollow generally cylindrical portion 19 which has 
external recesses. 20 for engagement by a socket wrench 
and which provides a cavity 21 for receiving the skirt 11 
of the insulating member 10. A shoulder 22 within cavityv 
21 is opposite or in juxtaposition to the inner end of the, 
skirt 11 of member 10 and a ?ange 23 of said housing 18; 

. may be peened or spun over to engage and secure the 
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skirt 11 of :the insulating member 10 within the cavity 21 
of the switch housing 18. Said switch'housing 18 also,v 
includes a threaded portion 24 by means of which the 
switch. assembly is' mounted upon or connected to the» 
source of ?uid pressure and said portion v‘24 is provided-v 
with a'centralbore 25_ which leads into a ?uid pressure 
chamber 26. within the switch assembly. ' 

_ The diaphragm means. or assembly according to the; 
invention comprises two circular sheets or layers, one a. 
circularthiriysheet 27 composed of high tensile strength; 
plastic,_such jas polyethylene terephthalate which is com--, 
merciallyjknown as Mylar, and the other a sheet 28 com-_. 
posed of a compressible material such as rubber or syn 
theticrubber which iscommercially known as Buna “N.” 

= l Said; circular sheets 27-and 28 are of such diameters as L 
tocovervthe cavity 21.of.;the housing 18 and so that thelf 
peripheral edges thereof are pressed or‘compressed be-"' 
tween the inner end of skirt 11 and the shoulder 22 with 
in cavity 21 to form a ?uid tight seal between insulat 
ing member 10 and the switch housing 18. 
A contact member includes a cup-shaped member 29 

and a headed stud 30 having a stem 31 which extends 
through apertures in sheets 27 and 28 and is spun over or 
riveted against the member 29 to form a ?uid tight seal 
between said contact member and said sheets of the dia 
phragm means. The surface of headed stud 38 which 
engages the compressible sheet 28 is preferably circu 
larly corrugated as shown at 30' in Fig. 4 to minimize 
the possibility of leakage around the contact member. 
As a result of the compression at its periphery and at 

its central portion, the compressible sheet 28 is extruded 
toward the intermediate portions, even to the extent of 
causing crirnps or wrinkles in the sheet 28, and such 
cause the diaphragm means to have a certain stiifness 
and/ or irregularity of operation which may be evidenced 
by the fact that the pressure at which the diaphragm re 
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turns to its original position is quite di?erent from that at V 
which the diaphragm was initially operated. Accordingly, 
such intermediate portions are removed preferably as by 
providing sector-shaped apertures 32 in the sheet 28 to 
leave an outer ring 33, an inner portion 34 and intercon 
necting strips 35. At this point it should be observed that 
such intermediate portions of sheet 28 may be removed 
altogether and that the division of functions between the 
sheets 27 and 28, the former to withstand pressure and 
the latter for ?uid tight sealing purposes, is an important 
advantage of the invention. Also forming said outer ring 
33, inner portion 34 and interconnecting strips 35 inte 
grally facilitates the production and handling during as 
sembly of the ?uid sealing portions of sheet 28. 
~ A second contact member 36 extends into the ?uid pres 
sure chamber 26 for engagement with the headed stud 30 
which is biased by coil spring 17 within bore 12 to be 
pressed against said second contact member 36. Since the 
calibration of the switch to operate at a given pressure is 
controlled by the force exerted by said spring 17, it is 
of great value to be able to vary that force or pressure 
after the switch has been assembled. A simple and e?ec 
tive manner of doing that according to the invention is 
to insert said second contact member 36 into the central 
bore 25 of threaded portion 24 and providing the same 
with longitudinal serrations 37 for passage of ?uid under 
pressure. Actually said contact member 36 can be readily 
formed of gear rod stock. Before or after assembly 
of the switch said second contact member 36 is inserted 
into bore 25 so that the teeth of member 36 have high 
frictional or “driving" ?t with the wall of bore 25 and 
said contact member 36 extends into ?uid pressure cham— 
ber 26 to engage the headed stud 30 of the ?rst mentioned 
contact member. If the switch operates at a ?uid pressure 
which is too low, and insertion of member 36 should be 
such as to tend to create that condition, a suitable mem 
ber may be inserted through the outer end of bore 25 to 
drive member 36 inwardly until the desired operating ?uid 
pressure results. 

Since many variations of the invention are possible, the 
foregoing disclosure is to be constructed in an illustrative 
and not in a limiting sense. 
Having now particularly described my invention, what I 

desire to secure by Letters Patent of the United States and 
what I claim is: 

1. A ?uid operated switch comprising a housing pro~ 
viding a ?uid chamber and provided with a bore leading 
into said chamber, a contact member within said bore and 
extending into said chamber, and a diaphragm means hav~ 
ing its periphery compressed within said housing to form 
a ?uid tight seal for said chamber and carrying a second 
contact member which is biased to engage the ?rst men 
tioned contact member, characterized by the ?rst men 
tioned contact member being provided with longitudinal 
serrations to form teeth having a driving ?t with the sur 
face of said bore, and said diaphragm means being com 
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posed of a thin, pressure-responsive plastic sheet of high 
tensile strength extending over said chamber, and a sheet 
of compressible material provided with openings to form 
an outer sealing portion providing said ?uid tight seal for 
said chamber and to form an inner central portion provid 
ing a ?uid tight seal between said second contact member 
and said thin plastic sheet of high tensile strength. 

2. A ?uid operated switch comprising a hollow housing 
having a deformable ?ange surrounding a ?uid chamber 
and provided with a bore extending into said chamber, 
an insulating member having a portion within the cham 
ber of said housing, a diaphragm assembly consisting of a 
thin, ?exible and pressure-responsive plastic sheet of high 
tensile strength extending over said ?uid chamber and a 
sheet of rubber material provided with openings to form 
a central portion and an outer sealing portion which is 
compressed to form a ?uid tight seal 1between said hous 
ing and said insulating member when said housing ?ange 

' is deformed, a contact member on said diaphragm assem 
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bly and in ?uid tight relation to the central portion of 
said rubber material, resilient means acting on said con 
tact member to urge the same in a direction opposed to 
movement by increasing pressure in said ?uid chamber, 
and a longitudinally serrated member within the bore of 
said housing, having a driving ?t therewith and extending 
into said chamber to engage said contact member and 
limit its movement by said resilient means, and displace 
able from outside of the assembled switch to vary its posi; 
tion within said bore and change the pressure at which 
said switch is operated. 

3. A ?uid operated switch comprising a‘ housing pro- 
viding a ?uid chamber and provided with a bore leading 
into said chamber, a diaphragm means enclosing said ?uid 
chamber and carrying a contact biased toward said cham 
ber, and a second contact member provided with longi 
tudinal passages to permit movement of ?uid to and from 
said chamber, and placed within said bore in frictional 
engagement therewith, and adjustable from outside the 
assembled switch to vary its position and change the pres 
sure at which said switch is operated. 
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