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The present invention relates to a fluid oper 
ated Switch assembly and more particularly to a 
fluid Operated switch assembly having one or 
more adjustments to control switch operating 
preSSures. 
Most fluid operated devices are responsive 

either to an increase or a decrease of fluid pres 
Sure or to a fluid pressure of predetermined value. 
However, there is a difference between the pres 
Sure at which a device is operated in one direc 
tion during an increasing fluid pressure and the 
preSSure at which the same device is operated in 
an opposite direction during a decreasing fluid 
preSSure. Such pressure differential is quite con 
Siderable in fluid operated switch assemblies 
wherein the pressure responsive member is ar 
ranged for Substantial movement at a predeter. 
mined fluid pressure and so as to produce critical 
Operation and/or rapid opening or closing of the 
SWitch assembly. 
In many circumstances it is quite desirable and 

necessary that a Snap acting Switch assembly 
Shall be opened and closed at substantially the 
Same fluid pressure or that the pressure differen 
tial be made as Small as possible. A typical ex 
ample is an oxygen pressure signal switch for 
use in an airplane and which is opened to in 
terrupt a Warning signal when the oxygen has 
increased to a predetermined value and which 
must be closed to establish such warning signal 
When Said oxygen pressure has decreased to said 
predeterimined value. Obviously any lag or pres 
Sure differential in the closing or re-closing of: 
Such an oxygen pressure operated Switch could 
have dire consequences. 
The primary object of the present invention is 

the provision of a quick acting fluid operated 
Switch assembly which is operated in opposite 
directions with a minimum differential between 
Operating preSSures. 
Another object of this invention is a fluid oper 

ated SWitch assembly having a mechanically 
stressed diaphragm responsive to an increasing 
and predetermined pressure to operate said switch 
assembly in One direction and including means 
for causing operation of the SWitch assembly in 
the opposite direction when the fluid pressure 
decreases to substantially the same pressure as 
Said predetermined preSSure. 
A further object of the invention is a fluid op 

erated SWitch assembly including a Snap acting 
member and one or more means reacting there 
against So that Said Switch assembly is Operated 
in opposite directions at Substantially the same 
fluid pressure. . 
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Still another object is the provision of a fluid 

operated Switch assembly of simple construction, 
easily assembled and thoroughly reliable in 
operation. 
A still further object is the provision of a fluid 

operated Switch assembly including a SWitch arm 
actuated by a fluid pressure responsive dia 
phragm and a pair of loading assemblies, one of 
Which is adjusted to determine the pressure. at 
which said switch assembly is opened and the 
other of which is adjusted to cause said Switch 
assembly to close at substantially the same pres 
SUe. 
Other and further objects of the invention will 

be evident to those skilled in the art by the dis 
closure which follows. Reference is hereby made 
to the accompanying drawings wherein Similar 
reference characters designate similar elements 
and Wherein: 

Fig. 1 is a longitudinal section through. One, 
form of fluid operated switch assembly according 
to the invention. 

Fig. 2 is a transverse cross-section taken on 
the line 2-2 of Fig. 1. 

Fig. 3 is a plan view, of the flexible diaphragm. 
Figs. 4 and 5 are cross-sections respectively on 

the lines 4-4 and 5-5 of Fig. 3 and showing the 
curvatures of the mechanically streSSed dia 
phragm prior to mounting in the SWitch a S 
Sembly. 

Fig. 6 is a perspective detail of the Switch arm 
for the Switch assembly of FigS. 1 and 2. 

Figs. 7 and 8 are longitudinal cross-sections of 
the preferred form of the fluid operated Switch 
assembly taken respectively on the lines 7-1 and 
3-6 of Fig. 12. 

Lig. 9 is a cross-section taken on the line 9-9. 
of Fig. 7. 

Fig. 10 is a perspective detail of the Supporting. 
plate for the preferred form of my fluid Oper 
ated switch assembly. 

Figs. 11 and 12 are cross-sections taken respec 
tively on the lines - and 2-2 of Fig. 7. 

gig. 3 is plan view of the inside of the cover 
member. 
Although the illustrated embodiments of my 

invention are described as responsive to OXygen Or - 
gas pressure it shall be understood that the in 
vention is also useful for switch assemblies that 
are responsive to liquid pressure. Hence, the 
term “fluid' as used in the specification and 
claims means and includes gas and/or liquid. In 
addition the invention in its broadest aspects is 
not limited to the specific form of Switch assen 
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bly, loading assembly, and/or flexible mechani 
cally streSSed diaphragm shown. 
In general both embodiments of the invention 

Comprise a casing providing a chamber for con 
nection to a fluid pressure or fluid supply, a head 
member closing said chamber, a flexible dia 
phragm dividing said chamber into a pressure 
Compartment and a Switch compartment, a 
SWitch assembly in said Switch compartment, and 
means for mechanically loading said diaphragm 
either in the form of a deformed portion in said 
diaphragm and/or one or two loading assemblies 
exerting pressure upon said diaphragm and par 
ticularly upon the deformed portion thereof. In 
the preferred embodiment of the invention one 
of said loading assemblies directly engages the 
free end of the SWitch arm to flex the same. 
The simpler embodiment of the invention 

shown in Figs. 1-6 inclusive is housed in a hollow 
casing 5, having at one end a threaded nipple 
6 for connection to a source of fluid and/or 

fluid pressure, and having at its other end a 
flange . A head member 8 is preferably com 
posed of an insulating material such as Bakelite 
and has a pair of terminal studs f9 and 29 molded 
therein. Terminal studs 3 and 29 are inter 
nally threaded to receive screws 2 by which 
electrical connectors may be attached to said 
studs 9 and 20, The inner end of said head 
member 8 is provided with a circular recess 22 
within which is mounted a switch assembly. 
Such SWitch assembly comprises a contact 23 
driven into a hole in the end of terminal stud 
20 and a switch arm. 24. Said switch arm 24 has 
a free end 25 carrying a contact 26, has an inter 
mediate enlarged portion 27 provided with an 
opening 28, and has a semi-circular end portion 
29 in parallel spaced relation to said portion 27 
and provided with a hole 30 in alignment with 
opening 28 but eccentric to said semi-circular 
portion 29. A headed screw 3 extends through 
hole 3 into the end of the other terminal stud 
9. Said switch arm 24 is arranged for coin 

Venient and accurate mounting because the head 
of screw 3 is available for driving through open 
ing 28. Also the engagement of the periphery of 
semi-circular portion 29 with the wall of circu 
lar recess 22 and the eccentric position of screw 
3 accurately maintains said switch arm 24 in 
position with its contact 26 directly opposite con 
tact 23. 
A circular washer 32 of dielectric or insulating 

material such as paper covers the unrecessed 
inner end of head member 8. A rigid support 
ing plate 33 of a metal such as steel is provided 
with a central hole 34 and has its edge abutting 
against said washer 32. A disc 35 is apertured 
opposite hole 34 and an insulating cup 36 covers 
disc 35 and overhangs the periphery of plate 33, 
both disc 35 and cup 36 are preferably made of 
paper. An actuating pin 3T has rounded ends 
and is novably mounted within the hole 34 in 
plate 33. 
A flexible diaphragm 38 is mounted adjacent 

plate 33 and divides the interior of casing 5 into 
a SWitch compartment 39 and a pressure com 
partment A. Said flexible diaphragm 38 is com 
posed of a resilient sheet material such as Phos 
phor-bronze or copper and according to the in 
vention is mechanically stressed in such a man 
ner that an area, thereof Snaps or moves abruptly 
from one position to another. The preferred 
manner of nechanically stressing said dia 
phragm 38, particularly when provided as a cir 
cular disc as shown, is to emboss a circular groove 
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4? having a semi-circular cross-section concen 
trically into said diaphragm 38. Such embOSS 
ing of the groove if causes diaphragm 38 to as 
Suine an over-all concavo-convex form as illus 
trated by Figs. 4 and 5, that is concave in the 
same direction as said groove 4. 
The flexible diaphragm 4 is mounted within 

Casing 5 with its peripheral faces clamped be 
tWeen cup 36 and a gasket 42 which is preferably 
in the form of a ring and composed of a resilient 
insulating material such as rubber. Said gasket 
42, the diaphragm 38, insulating cup 36, disc 35, 
supporting plate 33 and washer 32 are held under 
pressure or are clamped between a shoulder 43 
On the interior of Casing 5 and the unrecessed 
rim of head member 8 by turning or peening 
Over the flange into the position shown in 
Fig. 1 and overlying a shoulder 44 of head member 
8. Such clamping of the peripheral portions of 

flexible diaphragm 38 into a plane causes the 
Central portion thereof to be normally displaced 
from such plane in the direction away from said 
plate 33. The rounded ends of actuating pin 37 
respectively centrally engage the displaced por 

is tion of diaphragm 38 and switch arm 24. 
An adjustable loading assembly is mounted on 

head member 8 which is preferably provided cen 
trally with a bore 4.5 having a restricted portion 
45. A flanged bushing 46 is internally threaded 
and is pressed into the head member 8 with the 
flange of said bushing in bore 45 and the re 
mainder of Said bushing 46 engaging and extend 
ing through the restricted portion 45' of bore 45. 
A coil Spring 47 is placed within bore 45, has one 
end bearing upon the switch arm 24, and has its 
other end bearing against a fiber disc 48. A small 
ninetal disc 49 is adjacent fiber disc 48 and is en 
gaged by the end of a threaded stem 50 extend 
ing through bushing 46. 

For Operation the pressure compartment 40 is 
Connected to a Source of pressure, as by connec 
tion of threaded nipple. if to a pressure container, 
and the terminal studs 9 and 20 are electrically 
connected to a signal circuit of any known form. 
Normally the parts are in the position shown in 
Fig. 1 and the signal circuit is interrupted. An 
increase in fluid pressure tends to reverse the 
flexible diaphragm 38 but such tendency is op 
posed or resisted by the mechanical stress in 
diaphragm 38 and by the action of the adjust 
able loading assembly. However, at a predeter 
mined fluid pressure both those said resistances 
are overcome and the diaphragm 38 is abruptly 
reversed causing rapid movement of pin 37 and 
rapid closing of the switch assembly to com 
plete the signal circuit. Since the flexible dia 
phragm 38 when reversed abuts against the sup 
porting plate 33 any further increase in pressure 
can not reverse said diaphragm 38 any farther 
to increase the pressure required to return it to 
original position or to cause damage to said flex 
ible diaphragm 38 if subjected to an excessive 
preSSure. Consequently, when the fluid pressure 
decreases to approximately said predetermined 
pressure, said diaphragm 38 returns to its origi 
nal position and the switch assembly opens nor 
mally to again interrupt the signal circuit. 
By virtue of the mechanical stresses in flexible 

diaphragm 38 caused by deformation and/or the 
Co-operative action or reaction of the adjustable 
loading assembly and/or supporting plate 33, 
the fluid operated switch assembly just described 
and shown in Figs. 1 and 2 has a small differen 
tial between the fluid pressures at which the 
Switch assembly is closed and opened. Adjust 
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ment of said loading assembly as by turning of 
Stem 50 either increases or deceases the prede 
termined fluid pressure at which the SWitch as 
Sembly is operated. For a given design, it has 
been found that such adjustment to obtain a 
predetermined operating pressure has little ef 
fect upon the differential between the Switch 
closing pressure and the Switch opening pressure. 
The preferred embodiment of the invention is 

illustrated in Figs. 7-13, inclusive, and in general 
has partS corresponding to those of the embodi 
ment Shown in FigS. 1-6. The housing 5 for said 
preferred embodiment comprises an outer cylin 
drical wall 52 and an inner casing 53 provided 
With a chamber 54. A plurality of irregular ribs 
55, see Figs. 11 and 12, extend between wall 52 and 
inner casing 53 and are provided with a set of 
four threaded holes 56 located in quadrature and 
with a set of three threaded holes 57 for purposes 
to be later explained. A hollow hexagonal pro 
jection, 58 on the bottom of housing is pro 
Vided With a threaded bore 59 for connection to 
a Source of fluid pressure or fluid and a hole S. 
extends from the botton of bore 59 into chamber 
54, see Fig. 8. 
A ring gasket 6 of a flexible resilient material 

such as rubber abuts a shoulder S2 within the 
chamber 54 in casing 53. A flexible diaphragm 3 
is provided with a circular concave groove A in 
the Same manner as the flexible diaphragm 38 
ShOWn in FigS. 3-5 and is placed adjacent gasket 
6. Said diaphragm 63 divides the chamber 54 
into a preSSure compartment 55 and a SWitch 
compartment 66. 
A supporting plate 67, preferably. Inada of steel, 

is provided with a central hole 68 and an aper 
tured insulating disc 69 and cup 7 are inter 
posed between Supporting plate 6 and said dia 
phragm 63. A head member 7 of insulating ma 
terial is provided at one end with a circula, re 
ceSS2 and has an external intermediate shoulder 
73. A soft metal ring 14 encircles head member 

adjacent shoulder 73. A clamping ring 5 is 
recessed to fit over ring 74 and head member 7 
and a plurality of machine Screws 6 extend 
through camping ring 5 into threaded holes 56. 
Upon tightening of said screws 6 the unrecessed 
end of head member 7 is pressed toward shoulder 
62 and ring gasket 81 to clamp the edges of Sup 
porting plate 67, cup 70, disc 69 and flexible dia 
phragm-63, therebetween. AS before, Such clamp 
ing of the peripheral portion of the flexible dia 
phragm 63 into a plane causes the central portion 
thereof to be normally displaced fron. Such plane 
in the direction away fron said plate , see 
Fig. 7. As a result, the mechanical stresses in 
said diaphragm 63 resist movement by fluid or 
fluid pressure until a predetermined preSSure is 
exerted whereupon the diaphragm 63 and par 
ticularly the central portion thereof within 
groove 54 are abruptly reversed, see Fig. 8. The 
supporting plate 6 and/or the disc 59 limit Sch 
reversing novernent of Said diaphragm 63 to con 
tribute to the minimizing of the differential pres 
Sure betWeen diaphragm. Operation. 
The head member 7 has a hollow connector 

stud TT embedded or moulded therein and is pro 
vided with a pair of polygonal holes 3 and 73 
each respectively having restricted circular por 
tions 78' and 79 adjacent the outer face of head 
in ember 1. Said head member it is also pro 
vided with a lateral receSS 80 and a hole 3 ex 
tending from said receSS 80 into the circular re 
cess 12. Preferably the polygonal or hexagonal 
hole 78 extends through the center of head mem 
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ber 7, and the stud 77 and holes 79 and 8.1 are 
arranged at angular spacings of 90, see Fig. 9, 
although other arrangements of the stud and 
holes may be employed. 
The Switch elements include a switch arm 82 

having a free end carrying a contact 83 for en 
gaging a contact 84 riveted to the supporting 
plate 67. Said switch arm 82 has a re-enforcing 
strip 82" and has its fixed end curved to corre 
Spond to the curvature of the adjacent wall of the 
circular recess 7-2. A cross strip 85 overlays the 
Curved end of Switch arm 82 and a self-threading 
Screw 85 extends therethrough and into one end 
of the hollow connector stud 77. The screw 86 is 
off-center with respect to the curved fixed end 
of said Switch arm 82 which is consequently 
readily and securely mounted with contacts 83 
and 84 in juxtaposition. A hollow connector post 
87 is fastened to Supporting plate Si and is lo 
cated to extend through the hole.8? and into the 
lateral recess.80 in head member it. The switch 
arm '82 is provided with a lateral notch 88 for 
clearance of said post 87, see Fig. 9. The sup 
porting plate 6 is preferably of iron or steel to 
provide the necessary rigidity and would ordi 
Inarily offer considerable resistance to electrical 
currents flowing from contact 84 to post 87. Con 
Sequently, the Supporting plate 67, contact 84 
2nd post 87 are coated with a metal of high elec 
trical conductivity and are preferably electrolyti 
cally silver plated. 
An actuating pin 89 is movably mounted within 

the hole 68 in plate 67, is preferably composed 
of an insulating material and has rounded ends 
respectively engaging the central portion of flexi 
ble diaphragm 63 and switch arm 82. Since the 
SWitch assembly is intended to complete a signal 
circuit for all fluid pressures below a predeter 
mined pressure, the switch arm 82 is normally 
closed when diaphragm 33 is in the position shown 
in Fig. 7. Reversal of diaphragm 63 through the 
medium of actuating pin 89 moves said switch 
arin 82 to open contacts 83 and 84. However, 
there nay be some difference between the switch 
Opening preSSure and Switch closing pressure 
Which, creates a dangerous condition when the 
fluid Operated SWitch assembly is employed as a 
signal Switch for low pressure in the oxygen sup 
piy of an airplane. Therefore, an important fea 
ture of the invention is the provision of a pair of 
adjustable loading assemblies whereby the pre 
determined pressure for switch operation may be 
Varied and the Switch initiating and return pres 
Sures are substantially equal. 
Such adjustable loading assemblies may be 

similar in construction, one being located for a 
point of application on said Switch arm, 82 di 
rectly opposite actuating pin 89 and the other 
being located to act upon the free end of said 
switch arm 82 and preferably opposite a fixed 
abutment which may be in the form of a contact 
84 on Supporting plate 67. Said one loading as 
sembly includes an internally threaded bushing 
90 having at one end a hexagonal head within 
polygonal hole 78 and engaging the Walls thereof 
and spun over at the other end to engage the 
outerface of head member 7. A coil spring 9 
within hole 78 has one end encircling the stem 
of a pin 92 in contact with switch, arm.82 op 
posite actuating pin 89 and has its other end 
bearing against an insulating disc 93. An ad 
justing screw 94 is threaded into bushing 90, has 
its inner end abutting a metal disc 95 adjacent 
insulating disc '93, and is secured in adjusted po 
sition by a lock nut 96, 
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The other loading assembly includes an in 
ternally threaded bushing 97 having at one end 
a hexagonal head within polygonal hole 79 to 
engage the walls thereof and spun over at the 
other end to engage the outer face of head mem 
ber 7 ?. A coil spring 98 within hole T9 has one 
end encircling the stem of a pin 99 in contact 
with the free end of switch arm 82 opposite con 
tacts 83 and 84 and has its other end bearing 
against an insulating disc 00. An adjusting 
screw of is threaded into bushing 97, has its 
inner end abutting a metal disc 02 and is se 
cured in adjusted position by a lock nut (3. 
Thc fiuid operated switch assembly is prefera 

bly sealed to prevent infiltration of dust and dirt 
and/or accidental or other movement of the ad 
justing screws 94 and O. For this purpose a 
cover 23 has a rabbeted rim 04 fitting into cy 
lindrical wall 52 of housing 5 and machine 
Screws 05 extend through holes 06 in said cover 
23 and into engagement with the threaded holes 
57 in ribs 55. A pair of bolts 07 extend from 
the bottom of housing 5 and receive nuts to 8 
whereby the Switch assembly may be mounted 
on a panel or in any othier desired position. 
The electrical connections may conveniently be 

made through cover 23 and so as to be inter 
rupted upon removal thereof. To this end a con 
ductor strip 09 has one end fastened to an in 
sulating plate 0 by the riveted end of a split 
plug having a collar f' and a conductor 
strip f2 has one end fastened to said insulating 
plate 0 by the riveted end of a split plug 3 
having a collar 3', Said insulating plate to 
and an interposed insulating layer 4 are fas 
tened, as by rivets 5, to the inside of cover 23 
and in such position that plug fill enters and 
engages the interior of hollow connector stud 77 
and plug 3 enters and engages the interior of 
hollow connector post 87 when cover 23 is 
placed upon the housing 5. A hollow Socket 
lf 6 extends from cover 23 and a pair of Con 
nector prongs 7 are within said socket 6, ex 
tend through insulating layer 4, insulating 
plate ff0 and are respectively riveted to the 
other end of conductor strips O9 and 2. A 
plug of conventional design can be fitted into 
said socket 6 for connection to the terminals of 
said switch assembly and need not be discon 
nected when the cover 23 is removed for access 
to the interior of housing 5 and/or adjustment 
of Screws 94 or 0. 

It is obvious from the foregoing description 
that an increase of the fluid pressure connected 
to the hexagonal projection 58 and hole 60 of 
housing 5 will, when a predetermined pressure 
is reached, cause flexible diaphragm 63 abruptly 
to reverse and move activating pin 89 and Switch 
arm 82 so that contacts 83 and 84 are opened. 
Also when said fluid pressure is decreased the 
diaphragm 63 abruptly returns to its original pO 
sition and contacts 83 and 84 are closed. Hence 
a signal circuit containing the SWitch assembly 
is effected only when the fluid pressure is above 
said predetermined pressure. 

It has been found that adjustment of the two 
loading assemblies can be accomplished so that 
there is very little, if any, difference between the 
switch initiating pressure and the switch return 
pressure. For instance adjustment of screw 94 
to increase the pressure exerted by spring 9 and 
pin 92 against the switch arm 82 also increases 
the loading on flexible diaphragm 63 through ac 
tuating pin 89 so that a higher fluid pressure is 
required to operate said diaphragm and open Con 
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8. 
tacts 83 and 84. Conversely adjustment of screw 
94 in the opposite direction will decrease the 
fluid pressure necessary to operate diaphragm 63 
and open contacts 83 and 84. However, the me 
chanical stresses set up in flexible diaphragm 63 
upon reversal thereof and which must be over 
come for return to original position oppose such 
return and ordinarily make it necessary for the 
fluid pressure to decrease somewhat below that 
at which the assembly first operated and before 
the same returns to its original position. 
Adjustment of screw of to increase the pres" 

sure exerted by spring 98 and pin 99 against 
the free end of switch arm 82 will increase the 
fluid pressure at which said diaphragm 63 returns 
to its original position and such return pressure 
can be adjusted to approach and substantially 
equal the switch initiating pressure. Inasmuch 
as the point of application for the loading assen 
bly controlling the switch return pressure is Op 
posite the fixed contact 84 on the rigid supporting 
plate 67, the action of such loading assembly 
generally has no appreciable effect upon the 
switch initiating pressure because most of load 
ing is applied to the fixed contact 84 and little, 
if any, is transmitted through the switch arm 82 
and actuating pin 89 to the flexible diaphragm 
63. However, upon the opening of Switch arm 
82 and contacts 83 and 84, the loading of such 
assembly is no longer received by fixed contact 
84 but is transmitted to said actuating pin 89 and 
the thin reversed flexible diaphragm 63 imme 
diately to oppose, together with loading assembly 
controlling the switch initiating pressure, the 
mechanical stresses in the reversed flexible dia 
phragm 63 and to approach very nearly the 
equilibrium condition for return of the flexible 
diaphragm 63 to its original position. As a 
result, when the fluid pressure decreases to Or 
only slightly beyond the switch initiating pres 
sure, the mechanical stresses in the reversed 
flexible diaphragm 63 are overcome and the 
switch assembly returns to its original or closed 
position. 
Although not necessary, it is preferable first 

to adjust the switch initiating pressure and then 
to adjust the switch return pressure. Also dur 
ing calibration it is advisable to check and adjust 
the switch initiating pressure and Switch return 

Within the limits of 
any particular design it is possible by employment 
of the present invention to minimize the differ 
ential between switch initiating and return pres 
sures over a considerable range of preSSures. 
Those skilled in the art will recognize that the 

opened and closed positions of the switch assen 
blies shown may be reversed as required and that 
reversal of Switch operation in the preferred en 
bodiment merely requires the substitution of a 
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non-conducting abutment in place of contact 84 
and opposite the point of application of the load 
ing assembly for controlling the switch return 
pressure. The present disclosure is merely illus 
trative and other variations of the fluid operated 
SWitch assembly are within the scope of the in 
vention as defined in the claims which follow. 
Having now particularly described my inven 

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

1. A fluid operated Switch assembly comprising 
a casing providing a chamber for connection to 3. 
source of variable filuid pressure, a head member 
closing said chamber, a flexible diaphragm divid 
ing said chamber into a pressure compartment 
and a switch compartment, said diaphragm being 
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mechanically stressed toward said pressure com 
partment, a switch assembly within said Switch 
Compartment and having a switch arm nowable 
to closed and open positions and operatively con 
nected to said diaphragm for movement to open 
position upon reversal of said diaphragm, and a 
loading assembly engaging and urging said switch 
arm to closed position and exerting a loading 
pressure on said diaphragm. When the same is 
reversed to minimize the differential between the 
fiuid pressures for reversal and return of said 
diaphragm and for opening and closing of Said 
Switch assembly. 

2. A fluid operated switch assembly comprising 
a casing providing a chamber for connection to 
a source of variable fluid pressure, a head men 
ber for closing said chamber, a flexible diaphragm 
dividing said chamber into a switch compartment 
and a. pressure compartment, an annular COruga 
tion in said diaphragm mechanically stressing 
the central portion of the same away from said 
Switch compartment and adapted to be abruptly 
reversed by a predetermined fluid pressure, a 
SWitch assembly within said Switch compartment 
having a switch arm adapted to be opened and 
closed by reversal of said central portion of the 
diaphragm, and a loading assembly engaging and 
urging said switch arm to closed position and 
exerting a pressure on the central portion of said 
diaphragm when the same is reversed to minimize 
the differential between the fiuid pressures for 
reversal and return of said diaphragm and for 
opening and closing of said Switch assembly. 

3. A fluid operated Switch assembly comprising 
a casing providing a chamber for connection to a 
Source of variable fluid pressure, a head member 
for closing said chamber, a flexible diaphragm 
dividing said chamber into a Switch compartment 

0. 

23 

and a pressure compartment, a Supporting plate 
in said switch compartment adjacent said flex. 
ible diaphragm, a deformed portion in said 
diaphragm, mechanically stressing the same 
away from said plate, and adapted to be abruptly 
reversed and pressed against said plate by a pre 
determined fluid pressure, a switch assembly 
within said Switch compartment and including 
a switch arm adapted to be opened by reversal of 
said diaphragm, and a loading assembly urging 
Said Switch arm to closed position and exerting 
a force on said flexible diaphragm primarily when 
said diaphragm is reversed and for returning said 
diaphragon to normal position at Substantially 
said predetermined fluid pressure. 

4. A fluid operated switch assembly compris 
ing a gasing providing a chamber for connection 
to a source of variable fluid pressure, a head 
merber for closing said chamber, a flexible dia 
phragm dividing said chamber into a switch com 
partment and a pressure compartment, a Sup 
porting plate in said switch compartment adja 
cent said flexible diaphragm which is deformed 
and normally stressed toward said pressure Con 
partment and away from said supporting plate, 
a switch assembly within said switch compart 
ment and including a switch arm adapted to be 
opened by reversal of said diaphragm and in 
cluding an abutment on said supporting plate 
and engaging said switch arm when said dia 
phragm is in normal position and said switch arm 
is closed, and a loading assembly engaging Said 
Switch arm opposite said abutment and for 
exerting a restoring force on said diaphragm 
when it has moved said switch arm away from 
said abutment. 

5. A fluid operated Switch assembly compris:- 
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10 
ing a casing providing a chamber for connection 
to a source of fluid pressure, a head member. for 
closing said chamber, a flexible diaphragin di 
viding said chamber into a switch compartment 
and a pressure compartment, said diaphragm 
having a deformed portion mechanically stress 
ing the same toward said pressure coinpartment 
and adapted to be reversed abruptly by a pre 
determined fluid pressure, a supporting plate in 
said switch compartment adjacent said flexible 
diaphragm to limit reversal thereof, a switch as 
sembly within said switch compartment and in 
cluding a switch arm adapted to be opened and 
closed by reversal of said diaphragm and includ 
ing a contact on said plate and engaged by said 
Switch arm in its closed position, and a loading 
a Seitably, mounted in said head member and en 
gaging said switch arm at a point opposite said 
contact and for exerting a restoring force on said 
diaphragm when said switch arm is in open posi 
tion. 

6. A fluid operated switch assembly compris 
ing a casing providing a chamber for connection 
to a, source of fluid pressure, a head member for 
closing said chamber and provided with a circu 
lar l'ecess, a switch assembly including a switch 
arm having an elongated contact arm at one end, 
a Selhi-circular portion at the other end, and an 
enlarged intermediate portion provided with an 
Opening, and bent to bring said seri-circular end 
portion and enlarged intermediate portion into 
Spaced relation, and a fastening means attach 
ing Said Switch arm to said head member With 
the periphery of said semi-circular end portion 
engaging the Wall of Said circular recess and hav 
ing a head opposite to and accessible through 
the opening in said enlarged intermediate por 
tion. 

7. A fluid operated switch assembly compris 
ing a casing providing a chamber for connection 
to a source of fluid pressure, a head member for 
closing said chamber, a flexible diaphragm di 
viding said chamber into a switch compartment 
and a pressure compartment and mechanically 
StreSSed in one direction and adapted to be 
abruptly reversed by a predetermined fluid pres 
Sure, a switch assembly within said switch com 
partment and having a switch arm moved by re 
versal of said diaphragm from one position to 
another position, and a pair of loading assemblies 
arranged to exert their loads upon said flexible 
diaphragm in Opposition to said fluid pressure, 
one of said assemblies exerting its load upon said 
diaphragm at all times to determine a diaphragm 
initiating fluid pressure and the other of said as 
semblies exerting its load upon said diaphragm 
only when the same is reversed and for render 
ing the diaphragm return pressure substantially 
equal to said diaphragn initiating pressure. 

8. A fluid operated switch assembly compris 
ing a casing providing a chamber for connection 
to a source of fluid pressure, a head member for 
closing said chamber, a flexible diaphragm di 
Viding Said chamber into a Switch compartment 
and a pressure compartment and mechanically 
stressed in one direction and adapted to be 
abruptly reversed by a predetermined fluid pres 
sure, a switch assembly within said switch com 
partment and including a switch arm adapted to 
be opened and closed by reversal of Said dia 
phragm, and a pair of loading assemblies each 
having a member engaging said Switch arm at 
displaced points of application, one of said as 
Semblies exerting a load to determine the Switch 
initiating pressure and the other of said as 
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semblies exerting a load upon said switch arm. 
such that the switch return fluid pressure is sub 
stantially the same as said Switch initiating fluid 
preSSLIre. 

9. A fluid operated Switch assembly comprising 
a casing providing a chamber for connection to 
a source of fluid pressure, a head member for 
closing said chamber, a flexible diaphragm divid 
ing said chamber into a switch compartment and 
a preSSure compartment and mechanically 
Stressed in one direction and adapted to be 
abruptly reversed by a predetermined fluid pres 
sure, a Switch assembly within said Switch com. 
partment and having a SWitch arm moved by 
reversal of said diaphragm from one position to 
another position, an abutment in said Switch 
Compartment and located to engage said Switch 
arm in said one position thereof, and a pair of 
loading assemblies each having a member engag 
ing Said SWitch arm at displaced points of ap 
plication one of Which is opposite said abutment 
Whereby the load of such assembly is transmitted 
to said abutment when said switch arm is in said 
One position and is applied to said Switch arm 
and flexible diaphragm when said Switch arm is 
in said other position and said diaphragm is 
reverSed, 

10. A fluid operated switch assembly compris 
ing a casing providing a chamber for connection 
to a source of fluid pressure, a head member for 
closing said chamber, a flexible diaphragm divid 
ing said chamber into a SWitch compartment and 
a pressure compartment and mechanically 
stressed in one direction and adapted to be 
abruptly reversed by a predetermined fiuid pres 
Sure, a Supporting plate in said switch compart 
ment adjacent said flexible diaphragm to imit 
reversal thereof, a switch assembly within said 
Switch compartment, including a contact on said 
plate and a Switch arm having a free end mov 
able into and out of engagement with said con 
tact, an actuating member movably mounted be 
tween said diaphragm and said switch arm and 
for transmitting the movement of said flexible 
diaphragm to said Switch arm, and a pair of load 
ing assemblies mounted in Said head member and 
each having a member engaging said switch at 
displaced points of application, one of said men 
bers engaging said SWitch arm opposite the con 
tact on said plate and the other of Said mem 
bers engaging Said Switch arm opposite said actu 
ating member. 

11. A fuid operated switch assembly compris 
ing a casing providing a chamber for connection 
to a Source of fluid pressure, a head member for 
closing said chamber, a flexible diaphragm divid 
ing said chamber into a switch compartment and 
a pressure compartment, a stationary Support 
ing plate in said Switch compartment adjacent 
said flexible diaphragm to limit movement there 
Of by fluid preSSure, and a SWitch assembly with 
in said SWitch compartment and including a con 
tact on said supporting plate, said contact and 
said supporting plate constituting an electrical 
path to said SWitch aSSembly. 

12. A fluid operated switch assembly compris. 
ing a casing providing a chamber for connection 
to a source of fluid pressure, a head member for 
closing said chamber, a flexible diaphragm divid 
ing said chamber into a SWitch compartment and 
a pressure compartment, a stationary Support 
ing plate in said Switch compartment adjacent 
Said flexible diaphragm to limit, movement there 
of by fluid pressure, a switch assembly within 
said Switch compartment and including a contact 
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12 
on said supporting plate, and a connector mount 
ed on said plate and extending through said head 
member. 

13. A fluid operated Switch assembly compris 
ing a casing providing a chamber for connection 
to a source of fluid pressure, a head member for 
closing said chamber, a flexible diaphragm divid 
ing said chamber into a SWitch compartment and 
a pressure compartment, a stationary support 
ing plate in said Switch compartment adjacent 
said flexible diaphragm to limit movement there 
of by fluid preSSure, a SWitch assembly within said 
SWitch compartment and including a contact on 
said supporting plate, a connector stem mounted 
on said plate and extending through said head 
member, and a coating of high electrical con 
ductivity covering said plate, contact and stem. 

14. A fluid operated switch assembly compris 
ing a Casing providing a chamber for connection 
to a SOTIrce of fillid pressure, a head member for 
closing Said chamber, a flexible diaphragm divid 
ing Said chamber into a Switch compartment and 
3, preSSLI)'e compartment, a stationary support 
ing plate in Said SWitch compartment adjacent 
Said flexible diaphragm to limit movement there. 
of by fluid pressure, a Switch assembly within 
Said Switch compartment and including a con 
tact on Said supporting plate and a switch arm 
provided with an opening, and a connector stem 
imounted On Said plate and extending through 
said opening in Said Switch arm and through said 
head member. 

15. A fluid operated switch assembly compris 
ing a casing providing a chamber for connection 
to a source of fluid pressure, an insulating head 
member for closing said chamber, provided With 
three holes in diametrically spaced relation, and 
having a connector sleeve in one of said holes, 
a switch arm having one end fastened to said 
sleeve and extending over said other two holes, 
and a pair of adjustable loading assemblies each 
mounted in One of Said other two holes and each 
comprising an internally threaded sleeve at . 
tached to said head member, a spring member 
within said hole and having one end exerting a 
pressure upon said Switch arm, and a threaded 
stem extending through said sleeve and engaging 
the other end of Said Spring member. 

16. A fluid operated switch assembly compris 
ing a casing providing a chamber for connection 
to a source of fluid pressure, an insulating head 
member for closing said chamber, and provided 
With a polygonal hole having a restricted portion 
at the Outer end thereof, and a bushing having 
at its inner end a polygonal head complementary 
to Said hole, having a central portion in the re 
stricted portion of said hole, and having at its 
Cliter erad a deformed flange engaging said head 
member. 

17. A fluid operated switch assembly compris 
ing a casing providing a chamber for connection 
to a source of fluid pressure, a head member for 
closing Said chamber and provided with a cen 
tral hole and three holes spaced in quadrature 
therea, round, a hollow connector sleeve in one 
of said three holes, a flexible diaphragm dividing 
Said chamber into a Switch compartment and a 
preSSure compartment, having a deformed por 
tion mechanically stressed toward said pressure 
compartment and adapted to be reversed abruptly 
by fluid preSSure, a supporting plate in said switch 
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Compartment adjacent said flexible diaphragm to 
limit its movement by said fluid pressure and 
provided centrally with an opening, a switch as 
Sembly within said switch compartment and in 
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cluding a contact on said supporting plate and a 
switch arm fastened to said connector sleeve, 
overlying said central hole and the diametrically 
opposite hole, and provided With a lateral notch, 
a hollow connector stem mounted on Said plate 
and extending through said notch and said head 
member, an actuating member movably mounted 
within the opening in said plate and engaging 
said Switch arm and the deformed portion of said 
flexible diaphragm, a pair of adjustable loading 
assemblies in said head member, one in the cen 
tral hole opposite said actuating member and 
the other in the hole opposite the contact on Said 
plate, and a COver member for Said Casing and 
carrying a pair of spaced connector terminals 
adapted detachably to engage respectively said 
hollow connector sleeve and said hollow connec 
tor stem. When Said cover member is fitted onto 
said casing. 

FRANK ROBERT BEAN. 
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