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ABSTRACT OF THE DISCLOSURE 

A ?uid pressure electric switch having means for vary 
ing the pressure at which the switch closes and the pres 
sure at which it opens with a variably biased pressure 
sensing plunger providing adjustable closing pressure and 
an adjustable support for an electric switch activated by 
the plunger to provide adjustable opening pressure. 

BACKGROUND OF THE INVENTION 

The differential pressure in a pressure switch is the 
difference in pressure between the pressure at which 
the switch senses a ?rst condition (e.g. turns the switch 
on) and when the switch senses a subsequent second 
condition (e.g. turns the switch off). In some applica 
tions for pressure switches it is desirable to have this 
pressure differential as small as possible, while in other 
applications it is desirable to have a fairly wide range 
of differential pressures and it is particularly advanta 
geous that this differential be variable. 
An example of the latter described application is in 

an air compressor where it is desirable to initiate opera 
tion of the compressor when the tank pressure drops to 
say 100 p.s.i., and to maintain the compressor running 
until the tank pressure reaches 150 p.s.i. where it is 
desired that the compressor be turned off. A pressure 
switch for this application should have a ?fty p.s.i. pres 
sure differential. 
One prior known pressure switch for this general pur 

pose includes a spring biased pressure sensing piston con 
nected to actuate a microswitch. By varying the bias on 
the pressure sensing piston, one of the two sensed pres 
sures can be selected with the other being determined 
by the inherent mechanical differential of the micro 
switch. 
The mechanical differential of a microswitch may be 

de?ned as that linear movement of the switch plunger 
when returning towards its normal position necessary to 
break the “set” contacts and return the switch arm to the 
normal position or contacts. In many microswitches 
manufactured today, this mechanical differential distance 
is constant. Therefore, for a given pressure selected in 
the prior switch described above there will result a pre 
determined pressure differential, and this differential 
would not be adjustable or variable even if so desired. 
Thus, in pressure switches of this type it is necessary to 
combine in almost custom fashion a. particular micro 
switch and actuator to give both the desired “set” pres 
sure and pressure differential. 

Still another type of pressure switch includes a spring 
biased pressure sensing device connected to actuate a 
microswitch with the position of an actuating plunger 
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being adjustable with respect to the microswitch to vary 
the “make” or “set” pressure as desired. However, for 
a given “make” pressure, there will be a corresponding 
“break” pressure, and the pressure differential thus is 
constant for all desired “make” ory“set” pressures. The 
present pressure switch obviates the ?exibility limita 
tions of the pressure switches described above by provid 
in-gia switch in which a wide range of sensed “make” or 
“set” pressures is possible with the pressure differential at 
each “make” pressure being variable over a substantial 
range if desired. While the pressure differential in pres 
sure switches has been variable in prior known switches 
the adjustments therefor have been made internally in 
the microswitch itself such as by changing the position 
of one of the contacts. 

SUMMARY OF THE INVENTION 

In the present device no such change in the internal 
portions of the microswitch is necessary, and conven 
tional mass produced non-adjustable microswitches may 
be employed in the present pressure switch. 

In accordance with the present invention a spring 
biased pressure sensing piston is provided arranged so 
that the piston assumes a position proportional to the 
sensed pressure. By varying the bias on the piston, the 
sensitivity thereof may be varied so that the piston will 
assume a desired position at a predetermined pressure. 
A plunger driven by the piston drives the switch plunger 
in a microswitch. By varying the bias on the piston the 
pressure at which the microswitch will activate or “make” 
may be selected as desired. This will result in a certain 
“break” or deactuate pressure. However, there is also 
provided a means for positioning the switch plunger with 
respect to the actuator plunger to effectively vary the 
actuator plunger movement necessary to actuate the 
switch. To vary the differential pressure the position of 
the switch with respect to the plunger is changed which 
effectively varies the differential pressure in that it re 
quires a readjustment of the spring bias on the actuator 
to the desired “make” pressure. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a longitudinal section of the present pres 
sure switch; 
FIGS. 2 and 3 are cross sections of a microswitch in 

its normal position and “make” position, respectively; 
and 

FIGS. 4 to 7 are schematic illustrations of the actuator 
and microswitch in their various positions of adjust 
ment. 

While this invention is susceptible of embodiment in 
many different forms, there is shown in the drawings and 
will herein be described in detail an embodiment of the 
invention with the understanding that the present dis 
closure is to be considered as an exempli?cation of the 
principles of the invention and is not intended to limit 
the invention to the embodiment illustrated. The scope 
of the invention will be pointed out in the appended claims. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings, a pressure switch as 
sembly 10 is seen to consist generally of a pressure sensor 
and switch actuator 11 responsive to pressure in line 12, 
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a microswitch 14, and a switch support assembly 15 for 
supporting the switch on the actuator 11. 
To appreciate the interrelationship between the switch 

14 and the actuator and sensor 11 it is necessary to have 
a complete understanding of the construction of micro 
switch 14, although this switch may be of purely conven 
tional design such as Honeywell microswitch 115M401 
(1966). 
As seen in FIGS. 2 and 3 the switch 14 includes a 

frame member 16 supporting a ?exible elongated pole 
member 17 having contacts 18 and 19 on the distal end 
thereof. Also supported on frame member 16 are sta 
tionary contacts 21 and 22 ?anking the distal end of pole 
member 17 and positioned to selectively engage the con 
tacts 18 and 19, respectively. Contacts 18 and 19 are 
electrically connected to terminals 24 and 25 projecting 
from one side of frame 16, while pole 17 is electrically 
connected to a similar terminal 26. For moving the switch 
from the normal contact 21 a plunger 64 is provided en 
gageable with the ?exible pole 17 and slidable in switch 
cover member 28. A U-shaped spring 29 is provided for 
normally maintaining the contact 18 in engagement with 
contact 21 and for providing the snap action of pole 
member 17 from contact 18 to contact 19 when displaced 
a su?icient distance by plunger 64. Spring 29 has one 
projecting end seated in a groove in a stationary support 
30 and the other projecting end engaging the side of an 
enlarged opening in pole member 17. In operation when 
plunger 64 is depressed from the zero or reference posi 
tion shown in FIG. 4 the portion of the member 17 ad— 
jacent the plunger will be displaced downwardly against 
the upward bias of spring 29 which tends to maintain 
contact 18 in engagement with contact 21. The result of 
this is a ?exure or bending of member 17. When plunger 
164 moves the adjacent portion of member 17 downwardly 
su?iciently so that it passes below the point of engagement 
of spring 29 with member 30 a toggle action occurs ‘snap 
ping the right end of pole 17 downwardly causing engage 
ment of contact 19 with contact 22. The distance plunger 
64 travels from its normal or rest position shown in FIG. 
2 to a position where the switch transfer occurs from con 
tact 21 to contact 22 is referred to as the pretravel of the 
switch. This latter position is referred to as the operating 
point or “make” point of the switch. Of course, the plunger 
may overtravel somewhat from this position without 
damaging the switch. When the switch reaches the oper 
ating point it assumes the position shown in FIG. 3 where 
spring 29 assists in holding contact 19 in engagement with 
contact 22 although it cannot do so alone. As plunger 64 
is moved in the opposite direction,’ toward rest, member 
17 will move above the point of engagement of spring 29 
with support 30 permitting the snap action of pole 17 
from contact 22 back to contact 21. The return distance 
plunger 64 must move from the operating point to effect 
the “breaking” of contacts 19 and 22 is referred to as 
the mechanical differential of the switch and the position 
of plunger 64 when this occurs is the reset position. 

In a great number of commercially available switches 
the ditferential of the switch is constant. Therefore, if the 
switch is used in a pressure switch of conventional con 
struction the pressure ditferential of the pressure switch 
(pressure sensor and actuator and electric switch com 
bined) is ?xed for any given “make” pressure setting. 
The pressure differential of a pressure switch may be de 
?ned as that reduction in pressure from a pressure neces 
sary to move plunger 64 from its operating point to its 
reset or “break” point. If the pressure sensing switch 
actuating parts have a constant sensitivity, then the pres 
sure dilferential Will remain constant. The present device 
permits the sensitivity of the actuator or sensor to be 
varied as desired at each pressure setting. 

The sensor and actuator assembly 11 has two generally 
cylindrical housing members 36 and 37 fastened together 
by suitable threaded fasteners 38. A central bore 40 in 
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member 36 de?nes a pressure chamber which communi 

. cates with line 12 through suitable ?tting 41. 
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Seated within a counterbore 43 in one end of member 
36 is a circular diaphragm 44 made of rubber or other 
elastomeric material. An annular shoulder 45 on the end 
of cylindrical member 37 engages one side of the dia 
phragm 44 forcing it into engagement with the bottom 
of counterbore 43 thereby sealing the chamber 40. This 
is e?ected by turning the counterbore 43 to a depth less 
than the sum of the width of diaphragm 44 and projec 
tion 45. Upon the application of pressure in chamber 40 
the central portion of diaphragm member 44 bends to 
the right in FIG. 1. 

Seated Within a counterbore 46 in member 37 is a 
piston 48 having an enlarged portion 49 closely slidable 
in counterbore 46 and a central cylindrical projection 50 
slidable in a central through bore 52 in member 37. 
The depth of counterbore 46 is selected somewhat 

greater than the maximum desired movement of piston 
48 and de?nes a positive means for limiting movement of ‘ 
the piston. In this manner the diaphragm 44 may not be 
damaged by extrusion caused by pressure surges in cham 
ber 40. 

Also slidable in the bore 52 is a plunger 55 which may 
be constructed of a non-metallic material such as a nylon. 

Plunger 55 has a cylindrical portion 56 which engages 
the end of piston projection 50. Formed integrally with 
plunger 55 is an enlarged spring seat 57 which receives 
one end of a spring 58 for biasing the piston 48 toward 
the no-pressure position shown where it holds the dia 
phragm 44 against the bottom of counterbore 43. 
The other end of spring 58 is seated on a suitable 

seating shoulder '60 in adjustment cap ‘61 which also slid 
ably supports end ‘62. of plunger 55. Cap 61 has a threaded 
portion 63 interengaging mating threads on member 37 
and provides a wide range of compression on spring 58. 
The distal end of plunger 55 engages switch plunger 

64 and drives the switch. 
The sensitivity of pressure sensing piston 48 varies 

over its range of axial movement. That is, if the sensitivity 
the de?ned as the incremental pressure (or pressure 
change) necessary to move the plunger a given incre 
mental distance, the piston is more sensitive as it moves 
from its rest or normal position shown in FIG. 1 toward 
the right. It is more sensitive the further it moves from 
rest in that a lesser incremental pressure (or pressure 
change) in chamber 40 is required to move the piston the 
incremental distance. While the spring rate of spring 58 
is theoretically constant, the above non-linearity in the 
sensitivity of the piston 48 appears to result from varia 
tions in the etfective area of diaphragm 44 with movement 
of the piston, non-linearities in spring 58 and possibly 
other effects. 
For supporting the microswitch 14 adjacent the end 

of plunger 55 the bracket assembly 15 is provided in 
cluding a U-shaped strap member ‘65 having the ends 
thereof ?xed by suitable fasteners 66 to the member 37 
in recesses 68. A ?exible support arm 69, generally L 
shaped, is ?xed to the inside of bracket '15 at 70 by 
suitable means, such as welding. A portion 69a of arm 69 
forms a ?exible detent engaging the cap 61 to provide an 
indexing adjustment for the cap. The ?exible depending 
portion of support arm 69 supports and carries the switch 
14. Switch plunger 64 extends through a suitable open 
ing 71 in support arm 69. 
A vernier adjustment means 73 is provided for vary 

ing the pressure differential of the switch 10 by axially 
moving microswitch 14 with respect to plunger 62. To~ 
ward this end, a vernier adjustment screw 74 is threadedly 
mounted in a boss 75 ?xed to strap ‘65 and has a tool 
receiving slot 76 for the reception of a suitable tool. 
The other end of screw 74 is axially ?xed in boss 77 ?xed 
to the distal or free end of ?exible member 69', but rota 
tional movement of the screw 74 with respect to the boss 
77 is permitted. Suitable graduations may be provided on 
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boss 75 for the purpose of indicating the pressure diifer 
ential that the switch is adjusted for. 
The method of operation of the present pressure switch 

is as follows. Assume ?rstly that it is desired that the 
“set” or “make” contacts 19, 22 of switch 14 be closed 
at an initial rise in pressure to ?fteen p.s.i. and that these 
contacts remain closed until the pressure in chamber 40 
drops to below nine p.s.i. Thus, the desired pressure dif 
ferential in this case is six p.s.i. ‘Firstly, ?uid under pres 
sure from a suitable source is connected to line 12 and 
regulated to ?fteen p.s.i. with the cap 61 completely 
threaded in member 37 so that the maximum spring force 
is exerted against piston 48‘ and the plunger 55 remains 
in its zero displacement position shown. Then the screw 
adjustment cap 61 is backed off reducing the precompres 
sion of spring 58 thereby reducing the biasing force on 
piston 48 until the piston 48 moves \just far enough to 
actuate switch 14. This means that plunger 55- has moved 
a distance at least equal to the pretravel of the switch 
and plunger 64 has moved to the operating point. This 
movement of plunger 55 is illustrated in FIGS. 4 and 5 
(where this pretravel distance is indicated by the letter 
P. Pressure in chamber 40 is then reduced. Note that 
a predetermined pressure drop in chamber 40 will be 
required before the plunger '55 permits switch plunger 64 
to move the mechanical differential distance d of switch 
14 breaking the “make” contacts and closing the normally 
closed contacts \18, 21 of the switch. This may be, for 
example, on the order of two pounds so that the switch 
14 resets itself When the pressure in chamber 40 drops 
to thirteen pounds. 

However, this pressure differential is less than the six 
p.s.i. we have assumed in this example. The pressure in 
chamber 40 is then reduced to atmosphere. To increase 
the pressure di?erential of the present switch, screw 74 
is rotated in a direction to pivot switch 14 clockwise from 
the position shown in FIGS. 1 and 5 (with plunger 55 
in its rest position) to the position shown in FIG. 6 caus 
ing a depression of switch plunger ‘64 by actuator plunger 
55. This has the effect of reducing the necessary pretravel 
of valve plunger 64 from P to P’ as shown in FIG. 7. 
However, it is important to note that this adjustment does 
not vary the mechanical differential of the switch. But it 
does vary the axial positions of the piston 48 and plunger 
55 at the operating point and the reset point. More speci? 
cally, it moves these positions closer to the rest posi 
tions of piston and plunger shown in FIG. 1. 

Since the pretravel of switch plunger 64 has been 
shortened, the switch 14 now will “make” at a pressure 
below ?fteen p.s.i. To correct for this, a regulated pres 
sure of ?fteen p.s.i. is again applied to chamber 40 and 
adjustment cap 61 is threaded all the way into member 
37 and then backed out therefrom until switch 14 again 
just “makes” at the ?fteen p.s.i. pressure at chamber 40'. 
This, of course, will result in a greater precompression 
of spring 58 by cap ‘61 than was required for the initial 
?fteen p.s.i. setting. The pressure differential of the switch 
has thus been increased from two to six by shifting the 
positions of plunger 55 at the operating point and the 
reset point so that the piston 48‘ is in a less sensitive 
range in that a greater incremental pressure in chamber 
40 is required to move the piston an incremental dis 
tance as described in detail above which means a greater 
pressure drop will be required in chamber 40 to- permit 
plunger 64 to traverse the mechanical differential of the 
switch. With the proper adjustment of control 73 the 
pressure differential can be increased to the six p.s.i., de 
sired, so that the switch will set at ?fteen p.s.i. and reset 
at nine p.s.i., if so desired. 

If on the other hand a less than two p.s.i. differential 
is desired, the control 73 may be adjusted to move switch 
plunger ‘64 away from the actuator plunger 55 (rather 
than toward it) after the initial adjustment of spring cap 
61. This has the effect of increasing the travel of plunger 
55 necessary to actuate switch 14 and to compensate for 
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this the end cap \61 must be unthreaded to reduce the 
compression of spring 58 to maintain the ?fteen p.s.i. 
“make” switch pressure. This shifts the position of piston 
48 at the operating point and reset point further from 
the rest position shown in FIG. 1 and this as described 
above is a more sensitive range so that lesser pressure 
drop than two p.s.i. is required to permit movement of 
plunger 64 through the mechanical differential of the 
switch. 

I claim: 
1. A method of selecting the pressure settings of a 

pressure switch including a microswitch having a movable 
switch member adjacent an actuator that has a variably 
biased pressure sensing means with a non-linear force 
position character engageable without a variable lost 
motion connection with said movable switch member for 
actuation thereof, comprising the steps of applying a 
relatively high bias to said pressure sensing means, apply 
ing a ?uid pressure equal to the desired switch actuation 
pressure to said pressure sensing means, reducing the bias 
on said pressure sensing means until said switch mem 
ber moves to a position actuating said switch, moving said 
microswitch with respect to said pressure sensing device 
to vary the switch deactuation pressure as desired, again 
varying the bias on said pressure sensing means to again 
effect switch actuation at said switch actuation pressure. 

2. A method of selecting the pressure settings of a 
pressure switch as de?ned in claim 1, wherein said micro 
switch is moved closer to said pressure sensing means to 
increase the pressure differential between said actuation 
pressure and said deactuation pressure, thereafter increas 
ing the biasing force on said pressure sensing means, and 
then reducing the biasing force with said actuation pres 
sure applied until the switch actuates. 

3. A method of selecting the pressure settings of a 
pressure switch as de?ned in claim 1, wherein said micro 
switch is moved further from said pressure sensing means 
to decrease the pressure differential between the actuation 
pressure and the deactuation pressure, thereafter reducing 
the biasing force on said pressure sensing device with 
the actuation pressure applied until the switch actuates. 

4. A method of selecting the pressure settings of a 
pressure switch including a microswitch having a movable 
switch member adjacent a non-linear actuator including a 
variably biased pressure sensing means engageable with 
said movable switch member for actuation thereof, com 
prising the steps of adjusting the position of the micro 
switch to vary the pressure differential between switch 
actuation and switch deactuation, and varying the biasing 
force to vary the switch actuation pressure. 

5. A method of selecting the pressure settings of a 
pressure switch including a microswitch having contacts 
with open and closed states and a member movable from 
a ?rst position to a second position to place the contacts 
in one of said states and movable from a second position 
to a third position for placing the contacts in the other 
of said states, the movement of the movable switch mem 
ber from the second to the third position de?ning the 
mechanical differential travel of the microswitch, sensing 
means movable from a ?rst position in response to a pre 
determined ?rst pressure and movable to a second posi 
tion in response to a predetermined second pressure, with 
adjustable biasing means for said sensing means for 
varying the ?rst and second positions with respect to 
said ?rst and second sensed pressures, said sensing means 
being non-linear in force-position relations, with separate 
means for said movable switch member, and means for 
adjusting the position of the microswitch with respect to 
said sensing means to move said switch movable member 
toward and away from said movable sensing means, com 
prising the steps of applying a relatively high bias to said 
pressure sensing means, applying a ?uid pressure equal 
to the desired switch actuation pressure to said pressure 
sensing means, reducing the bias on said pressure sensing 
means until said switch member moves to a position 
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