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ABSTRACT OF THE DISCLOSURE 
A time delay pressure switch which opens and closes 

electrical circuits in response to increases and decreases 
in pressure in a fluid conduit. The Switching action is 
immediate upon increase in pressure, and when the pres 
sure is relieved from the fluid conduit the Switch is not 
returned to its original position until a predetermined 
time has expired. This predetermined time is adjustable 
by bleeding air slowly into the actuating chamber of the : 
switch. 

BACKGROUND OF THE INVENTION 

In many modern appliances and other processing de 
vices, liquids and other fluids are frequently pumped 
from one place to another, for example, a Washing ma 
chine or a chlorinator used to process human waste in a 
small pleasure boat. The pressure in a liquid or column 
of air is often used to initiate a subsequent cycle in the 
processing equipment, and therefore pressure switches 
which sense an increase in pressure are utilized for this 
purpose. However, it is frequently necessary to continue 
operation of the subsequent cycle even after the pressure 
in the fluid conduit has been substantially reduced so that 
all of the liquids or fluids in the downstream cycle are 
processed. Thus the standard pressure actuated Switch 
is unsatisfactory for such an installation. 

SUMMARY OF THE INVENTION 
A time delay switch adapted for mounting in a fluid 

conduit and having an auxiliary chamber defined between 
two flexible members which separates the fluid from the 
switch. The first flexible member operates a Switching 
mechanism which moves contacts between at least two 
alternate positions to shift the electrical Switch. An en 
closed switch chamber houses the switching components, 
and the first flexible member forms one wall of this Switch 
chamber. When pressure is increased in the auxiliary 
chamber causing movement of the first flexible member, 
the pressure in the switch chamber is automatically and 
quickly removed through a one-way check valve. How 
ever, when pressure is relieved in the auxiliary chamber 
air flows very slowly through an adjustable orifice into 
the switch chamber so that the first flexible member and 
the switch do not return to their original position until a 
preset time has elapsed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view taken through the time delay 
switch in accordance with the invention; 

FIG. 2 is a view similar to FIG. 1 but showing the 
switch in an alternate position; 

FIG. 3 is a plan view of the switch; 
FIG. 4 is a sectional view through the one-way check 

valve taken along the line 4-4 of FIG. 3. 
FIG. 5 is a sectional view through the variable orifice 

taken along the line 5-5 of FIG. 6; and 
FIG. 6 is a sectional view taken along the line 6-6 of 

FIG, 5. 

2 
DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIGS. 1 and 2, the pressure switch 10 in 
cludes a lower housing 11 adapted to be mounted in a 
fluid conduit 12, such as a water line or the like, whose 
pressure is to be used to actuate the switch. The lower 
housing 11 may be mounted in the conduit 12 so that 
the fluid flows through the pressure chamber 13 on its 
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way to subsequent process steps. The lower housing 11 is 
dish shaped with an opening 14 in the top thereof and an 
annular flange 15 extending around the outer edges there 
of to support the periphery of the resilient diaphragm 16 
which encloses the top of the lower housing to define the 
pressure chamber 13. The diaphragm 16 is preferably 
constructed of a corrosion resistant material and is suf 
ficiently flexible so that it expands upwardly upon pres 
surization of the chamber 13. 
The diaphragm 16 is clamped in position by the upper 

housing 18 which has an annular flange 19 similar in 
size and configuration to the flange 15 on the lower 
housing 11, as shown in FIGS. 1 and 2. The screws 21 
extend through the flanges 15 and 19, through suitable 
openings 22 in the diaphragm 16 to receive the nuts 24 
and thus to sandwich the outer periphery of the dia 
phragm therebetween, and create a fluid tight seal for 
the chamber 13 and between the upper and lower hous 
ings 10. 
An electrical switch assembly 25 is secured in the 

upper housing 18 by the spacer sleeve 26 disposed be 
tween the diaphragm 16 and the gasket 26a against the 
switch assembly 25, as shown in FIGS. 1 and 2. An aux 
iliary chamber 27 between the diaphragm 16 and the 
rigid end wall 28 of the switch assembly is air tight. The 
assembly 25 also includes a molded plastic body 30 which 
forms the upper end of the assembly and has the annular 
ring 31 formed integrally thereon to provide the side 
walls of the assembly 25 thereof. The resilient diaphragm 
33 is disposed adjacent the rigid end wall 28 and is 
clamped in position on the annular ring 31 by deforming 
the periphery 35 of the metal end wall 28 around the 
ring 31 to clamp the diaphragm in place. When so 
mounted, an inner or loading chamber 37 is provided be 
tween the rigid end wall 28 and the diaphragm 33, and 
this inner chamber 37 communicates with the chamber 
27 through the passage 38 formed in the short tube 39 
in the center of the rigid wall 28 so that the rigid end 
Wall 28 merely serves to provide a stop to downward 
movement of the diaphragm 33 and the chambers 27 and 
37 act as one chamber. 
A switch chamber 40 is defined in the interior of the 

body 30 and is sealed at its lower end by the diaphragm 
33. This chamber contains all of the components of the 
Switching mechanism including the metal disk 41 which 
engages the central portion of the diaphragm 33 and has 
the axially upwardly extending finger 43 which is urged 
downwardly toward the rigid wall 28 by the spring 44 
interposed between the adjustable screw 46 in the bore 
47 in the body 30 and the upper end 48 of the finger 43. 
This spring 44 urges the disk 41 and the diaphragm 33 
downwardly, and any upward movement of the dia 
phragm 33 must compress this spring. 
The main switch lever 50 is secured to the boss 51 

formed in the body 30 and extends radially across the 
center of the chamber 40. An intermediate switch lever 52 
is also provided on the boss 51 and extends inwardly cen 
trally of the main lever 50 and has its innermost end in 
contact with the upper end 48 of the finger 43. The coil 
Spring 54 is interposed between the ends 55 and 56 of 
the levers 50 and 52, respectively, so that upward move 
ment of the finger 43 moves the intermediate lever 52 up 
Wardly causing the right-hand end of the spring 54 to move 
above the end 55 of the main lever 50 to shift the latter 
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downwardly against the contact 58. This contact is dis 
posed on a contact lever 60 which is rigidly secured on the 
boss 61 and is adjusted by use of the screw 63 extending 
through the threaded bore 64 in the body 30 and into en 
gagement of the inner end of the contact lever 60. By 
approximately turning the screw 63, the position of the 
contact 58 on the lever 60 is adjusted in a vertical direc 
tion, as viewed in FIG. 1. 
When the finger 43 is moved downwardly, the right end 

of the spring 54 is returned to its initial position below 
the opposite end thereof causing the main switch lever 50 
to be moved upwardly into engagement with the contact 
66 secured to the body 30. The lever 50, contact lever 60 
and contact 66 are connected to metal pins 67, 68 and 69 
which extend through the body 30 and are connected to 
the metal terminals 71, 72, 73 for use in connecting the 
switch 10 in an electrical system. 
A check valve 75 is provided in the thin top wall 76 

(FIGS. 3 and 4) of the body 30 for permitting rapid vent 
ing of air from the switch chamber 40. This check valve 
may be of the umbrella type wherein the annular resilient 
valve member 77 is secured to the body 30 by inserting 
the stem 79 through an opening 80 in the wall 76. Since 
the end of the stem 79 is larger than the opening 80, the 
valve 75 is held securely in position. A series of vent open 
ings 82 are also provided in the wall 76 under the periph 
ery 81 of the valve so that increased pressure within the 
Switch chamber 40 can readily flow through these open 
ings and around the upwardly deformed periphery 81 of 
the valve 75 before escaping to the atmosphere. When 
pressure is decreased in the chamber 40, the periphery 81 
of the valve is forced downwardly against the wall 76 to 
seal the openings 82 and block the flow of air into the 
chamber. 
An adjustable time delay vent 85 is also provided in 

the body 30 (FIGS. 3 and 6) for slowly bleeding air into 
the Switch chamber 40. This vent includes an upstanding 
tubular extension 86 formed integrally with the wall 76 
and having the passage 87 therein. The O-ring seal 88 
is provided in the groove 90 in the exterior of the exten 
sion 86, and the nipple 92 is provided with a central bore 
93 to fit over the extension 86 so that the seal 88 engages 
the inner surface thereof. The exterior threads 95 on 
the exterior of the nipple engage the similar interior 
threads 96 on the annular shoulder 97 of the body 30 
so that rotation of the nipple effects movement thereof 
in a vertical direction. 
A plastic insert 98 is provided in the nipple 92 and 

has the frusto-conical bore 99 therein for receiving the 
'upper portion 100 of the extension 86. This plastic insert 
98 is supported on the shoulders 102 of the nipple 92 
and is clamped in position by the filter 103 which rests 
on the top surface 104 thereof. The perforated disk 105 
covers the filter 103 and is held in position by deforming 
the upper edges 106 of the nipple inwardly to hold the 
filter and insert 98 in place. 
The grooves 107 and 108 are provided in the plastic 

insert 98 and shoulder 102, respectively, so that air flows 
through the openings 109 in the disk 105, the filter 103, 
the grooves 107 and 108, and into the chambers 111 
surrounding the upper portion 100 of the tubular portion 
86. Accordingly, by rotating the adjustable nipple 92, 
the plastic insert 98 is moved in an axial direction so 
that the clearance between the upper portion 100 of 
the extension 86 and the adjacent walls 112 of the insert 
98 vary so that they decrease or increase the flow of 
air into the passage 87. 

In operation of the switch 10, when the lower housing 
11 is connected to the source of fluid under pressure, 
such as a pressurizing liquid, the chamber 13 causes the 
lower diaphragm 16 to be forced upwardly (FIG. 2). 
This transfers the air or other gas in the intermediate 
chamber 27 causing it to flow into the chamber 37 and 
force the diaphragm 33 upwardly. As the diaphragm 33 
moves upwardly into the chamber 40, it likewise forces 
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4. 
the disk 41 and finger 43 upwardly causing the main 
lever 50 to move the contact 55 from the contact 66 to 
the contact 58. As a result, a preset operation is com 
menced in accordance with the system in which the 
Switch 10 is being utilized. Upward movement of the 
diaphragm 33 compresses the air within the switch cham 
ber 40 causing it to flow rapidly outwardly through the 
check valve 75 in the top wall 76, as previously de 
scribed. 
When the pressure in the chamber 13 is relieved, for 

example, when the processing operation is almost com 
plete, the resilient diaphragm 16 is urged toward its 
original position which reduces the pressure in the cham 
ber 27 causing the pressure below the upper diaphragm. 
33 to be reduced. This pressure reduction and the spring 
44 acting through the finger 43 and the metal disk 41 
urge the upper diaphragm 33 downwardly toward its 
initial position. However, because the flow of air into 
the switch chamber 40 is blocked except for the vent 
85, the diaphragm 33 cannot return to its original posi 
tion until the precise time has elapsed which is required 
to bleed the necessary air into the chamber 40 and allow 
the diaphragm 37 to be returned to its original position. 
Thus, the vent 85 is adjusted so that the air slowly bleeds 
through the openings in the disk 105, the filter 103, the 
grooves 107 and 108, the chamber 111 and the passage 
87. By rotating the adjustable nipple 92, the rate which 
the air is bled into the switch chamber 40 can be adjusted 
as required by the system in which the switch 10 is 
mounted. It is also possible, to shut off completely the 
vent 85 so that the switch 10 does not return to its 
original position until the vent is manually opened once 
agaln. 

Accordingly, the invention has provided a novel time 
delay electrical switch which quickly moves to one posi 
tion but which has a precise time delay before shifting 
to an alternate position when pressure is relieved. Thus 
the electrical circuit for a subsequent operation remains 
complete and can continue to function even when the 
pressure has been relieved from the switch. While the 
invention has been shown and described as having a 
time delay in only one direction, it is possible to eliminate 
the check valve and provide a time delay in both direc 
tions prior to any movement of the switch contacts. More 
over, since the vent is adjustable, the delay time can be 
varied precisely. The particular arrangement of elec 
trical switch connections and contacts in this invention 
are not limitations on the invention since other electrical 
Switch elements can be used without departing from the 
scope of the invention. 
While the form of apparatus herein described con 

stitutes a preferred embodiment of the invention, it is 
to be understood that the invention is not limited to this 
precise form of apparatus, and that changes may be made 
therein without departing from the scope of the invention 
which is defined in the appended claims. 
What is claimed is: 
1. A pressure actuated time delay switch comprising 

a housing, first flexible means separating the interior of 
said housing into first and second chambers and being 
urged toward a first position, means for connecting said 
first chamber to a source of fluid under pressure to move 
said first flexible means to a second position to decrease 
the volume of said second chamber, valve means lead 
ing from said second chamber to the atmosphere for 
permitting rapid venting of fluid from said second cham 
ber at a first flow rate when said flexible means is moved 
in a direction which decreases the volume of said second 
chamber and for slowly bleeding fluids into said second 
chamber at a second flow rate appreciably less than 
said first flow rate to provide a gradual return in a pre 
set time of said first flexible means to said first position 
when the pressure in said second chamber is reduced 
below a preset pressure, and electrical switch means con 
trolled solely by said first flexible means for shifting elec 
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trical contacts as said first flexible means moves between 
said first and second position. 

2. A time delay switch as defined in claim 1 wherein 
said valve means includes a separate one-way check 
valve operable to permit the rapid flow of air from said 
second chamber, and an adjustable vent means to regulate 
precisely the flow of air into said second chamber. 

3. A time delay switch as defined in claim 1 wherein 
said electrical switch means includes at least two elec 
trical contacts, a movable lever adapted to move be 
tween contact with said electrical contacts, and over 
center means for holding said lever in contact with one 
of said contacts at all times. 

4. A time delay switch as defined in claim wherein 
said housing includes an auxiliary chamber disposed be 
tween said first and second chambers, said auxiliary 
chamber being defined at one end by said first flexible 
means and at the other end by a second flexible means 
so that pressurization of said first chamber effects move 
ment of said first flexible means while isolating said first 
flexible means from contact with the fluid under pressure. 

5. A time delay switch as defined in claim 4 wherein a 
rigid support means is provided in said auxiliary chamber 
adjacent first flexible means for limiting movement of 
said first flexible means toward said rigid support means, 
and means defining an opening said rigid means So that 
said rigid means does not interfere with the flow of fluids 
in said auxiliary chamber. 
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6. A time delay switch as defined in claim 4 wherein 

said housing comprises a lower section which cooperates 
with said second flexible means to define said first cham 
ber, and an upper section secured to said lower section 
which cooperates with said first and second flexible means 
and said electrical switch means to define said auxiliary 
chamber. 

7. A time delay switch as defined in claim wherein 
said first flexible means is a flexible diaphragm. 

8. A time delay switch as defined in claim 4 wherein 
said first and second flexible means are flexible di 
aphragms. 
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