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PUMP SYSTEMS FOR LIQUIDS 

My invention relates to systems for pumping of liquid 
under pressure and more particularly to water pressure 
systems. 
While the system of the present invention can be em 

ployed in general to the pumping of liquids under pres 
sure, it is more speci?cally adapted to water pressure 
systems and will be described with respect to its appli 
cation to such a system. 

In water pressure systems of the type to which the 
present invention relates, a pump supplies one or more 
branch service lines, each terminating in a service 
valve. A pressure switch normally exposed to pressures 
within a service line, is adjusted to energize the pump 
drive motor when the pressure in the serviceline drops 
to a predetermined low value, say of the order of 20 or 
30 pounds per square inch, and de-energize the pump 
drive motor should the pressure in the serviceline reach 
a predetermined high value of the order of say 50 
pounds per square inch. 
Where the system involves a number of branch ser 

vice lines or, in some cases, where the pump is not 
matched to the system which it is to supply, the pump 
may be capable of developing pressures far in excess of 
the shut-down value setting of the pressure switch, and 
such pressures, if permitted to develop in the service 
line, can wreck havoc with the plumbing associated 
with this portion of the system. This kind of a disruptive 
situation can develop should the pressure switch, for 
example, fail to function to de-energize the pump 
motor when the service demand ceases, thus allowing 
the pump to continue functioning despite the fact that 
there is no demand for service. Under the circum 
stances, there will be a build up of pressure in the ser 
viceline, to the capability of the pump, and this could 
be destructive of plumbing associated with the service— 
line. 
Among the objects of my invention are: 
1. To provide a novel and improved pump system for 

supplying liquid under pressure within a safe range and 
which will preclude a rise in pressure in the serviceline 
to values dangerous to existing plumbing should the 
pump fail to shut down when the demand for service 
ceases. ' ' 

2. To provide a novel and improvedpump system 
having automatic pump start and stop control, wherein 
upon failure of the stop control to shut down a pump, 
the serviceline of the system is isolated from the pump. 

Additional objects of my invention will be brought 
out in the following description of a preferred embodi 
ment of the same, taken in conjunction with the accom 
panying drawings wherein; 
FIG. I is a view depicting one type of water system 

and the application of the present invention hereto; 
FIG. 2 is a view in perspective of a control assembly 

in such system and which embodies the present inven 
tion; 
FIG. 3 is a view in section taken through pressure 

regulator valve assembly constituting an important 
component of the control assembly of FIG. 2; 
FIGS. 4a, 4b, and 4c are related views depicting the 

_ manner of operation of a valve involved in the pressure 
regulator valve assembly of FIG. 3; 
FIG. 5 involves comparative curves depicting a typi 

cal pump performance curve for a pump of the sub 
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2 
mersible type illustrated in the system of FIG. I, and a 
curve depicting the corresponding pressures which I 
would exist in the serviceline of the system with the 
present invention incorporated therein. 
Referring to the drawings for details of my invention 

in its preferred form, I have illustrated the invention in 
FIG. 1 as embodied in a system of the submersible 
pump type which involves a submersible pump 1 and 
drive motor 2, both submerged below water level in a 
well casing 3 from which the pump discharges through 
a line 5 to a control assembly 7 such as depicted in the 
enlarged view in FIG. 2, and from which a main ser 
viceline 9 extends. The serviceline may couple to a plu 
rality of branch servicelines, each terminating in a ser 
vice valve (not illustrated but which may be of any con 
ventional type). 
The control assembly 7 includes a novel and im 

proved pressure regulating valve assembly 11 constitut 
ing the heart of the present invention. 
This pressure regulating valve assembly involves a 

housing 12 having a threaded inlet opening 13 at one 
end for connection of the pump discharge line 5, to re 
ceive liquid at the prevailing pump pressure, and a 
threaded outlet opening 15 at the opposite end for con 
nection of the service line 9. . 
The inlet opening is blocked off by the partition 17 

having a threaded opening 19 therethrough substan 
tially at right angles to the axis of the inlet opening, and 
into which a threaded fitting 21 is installed to provide 
a valve seat 23. ‘ 

In axial alignment with such valve seat, is a valve 25 
supported by a bracket 27 from a diaphram 29 span 
ning an opening in the housing and retained in such po 
sition by a spring housing 31 threadedly installed in 
such opening. 

In the spring housing is a compression spring 33 seat 
ing at one end against the diaphragm and at its other 
end, engaging the end of an adjusting screw 35 installed 
through the end of the spring housing, leaving the 
screw head 37 exposed for adjustment purposes. The 
adjustment of the spring determines the value of the 
regulated pressure at the outlet opening 15 of the valve 
assembly in accordance with conventional practice. 
A screen 41 in the flow path between the inlet open 

ing 13 and the partition opening 19, will serve to screen 
out any debris in the water coming from the pump. 
As thus far described, the pressure regulating valve 

assembly receives liquid under pressure through the 
inlet opening from the pump, when running, such liquid 
passing through the valve and, depending on conditions 
beyond the outlet opening, will build up a back pres 
sure against the diaphragm in opposition to the com 
pression spring, and when such back pressure over 
comes the pressure setting of the spring, the diaphragm 
will begin to move toward and compress the spring, in 
the course of which, it will carry the valve in the direc 
tion of seating. During such movement of the valve, a 
resulting increase in pressure drop across the valve will 
result in a tendency for the diaphragm to be restored 
to its original position. As a result, the valve will hover 
about a position which will enable the pressure at the 
outlet opening to be maintained at substantially a value 
corresponding to the setting of the spring, despite the 
pump pressure at the inlet end of the valve assembly. 

Threadedly coupled to the housing of the pressure 
regulator valve assembly and exposed to the pressure 
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on the outlet side of the valve, is a pressure switch 43, 
which, by reason of such coupling, is exposed to the 
pressure prevailing in the serviceline of this system. 
This pressure switch is connected in the conventional 
manner, in circuit with the motor 2 which drives the 
pump 1 and is adjusted to connect the pump motor in 
circuit when the pressure in the serviceline drops to a 
predetermined low value, say of the order of 20 or 30 
pounds per square inch, and disconnect such pump 
motor when the pressure in the serviceline raises to a 
higher predetermined value, which is still safe for the 
plumbing associated with the serviceline. 

In conjunction with the pressure regulator valve as 
sembly and the pressure switch, is a small expandable 
cell assembly 45 or pressure device whose function is 
to maintain pressure in the serviceline during quiescent 
conditions of the system, and upon opening of a ser 
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viceline, to quickly drop the pressure to the low pres- - 
sure setting of the pressure switch to start the pump 
motor, while at other times delaying the start up of the 
pump motor in the event of small leaks inthe system. 
Such assembly comprises a rubber bladder 46 in a re 
ceptacle 47 which limits permissible expansion of the 
bladder to a, limited volume or capacity of the order of 
12 ounces of water. 
This pressure device is preferable threadedly in 

stalled in a passageway 48 in the pressure regulator 
housing on the low pressure side, the passageway pref 
erably being in alignment with the valve 25. 
With such pressure maintaining device coupled into 

the system, then during closing off of demand for ser 
vice, the pressure device will be charged to the pressure 
prevailing in the serviceline at the time of shut off. 
Upon subsequently opening of a service valve the pres 
sure device will promptly discharge to the pressure 
value at which the pressure switch will start the pump 
motor and cause the pump to function. ‘ 
Though the pump may conceivably, at times, build 

up to pressures which if permitted to develop in the ser 
viceline, would likely damage plumbing associated with 
the serviceline portion of the system, the pressure actu 
ally developed in the serviceline, while supplying ser 
vice requirements, will, due to the functioning of the 
pressure regulator be considerably less andat a safe 
value, as determined by the setting of the pressure reg 
ulator spring. ‘ - I > 

It is, however, during that period in the operation of 
the system, when the demands from service are ap~ 
proaching cut-off, that pressure trouble in the service 
line can be expected, for, if, during this period of oper 
ation, high pressures are permitted'to develop in the 
serviceline, such pressures will be maintained by the 
pressure device, and will continue to be maintained 
until the next service demand on the system. Thus the 
plumbing associated with the serviceline, under these 
conditions, might well be exposed to destructive pres 
sures for extended periods of time and with probable 
resulting damage to such plumbing. It becomes impera 
tive therefore, to prevent the development of such de 
structive pressures during the closing of a service valve 
in terminating demands for service. 
This requirement will normally be met by satisfactory 

functioning of the pressure switch, which is set to shut 
down the pump while service line pressure is still at a 
safe value. However, should the pressure switch mal 
function, the pump will continue running despite the 
closing of all service valves and under this condition, 
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4 
the pump, in a conventional system, would be free to 
develop its maximum capable pressure in the service 
line. The system of the present invention, in its pre 
ferred form, solves this latter problem through a simple 
modi?cation of the structure of thetpressure regulator 
valve assembly. ’ v _ 

in accordance with ‘such modi?cation, the valve seat 
23 is rendered imperfect by the provision of‘ one or 
more small “V” notches 24 in the seat itself, and the 
valve component 25 is provided with a sealing disc 55 
of rubber or_ equivalent material, preferably of neo 
Prene rubber 01’ 59:65 qqrqmetsrt held. to a backing 
plug 57 of metal which is threaded into thesupporting 
bracket 27. The metal backing plug. referably extends 
into the passageway 48 and is provided at its remote 
end with a screw driver slot. Thus, upon removal of the 
pressure device, the valve may be installed or removed 
by way of the passageway with the use of common 
tools. 
The notches may be of 60° angle, to. a depth of 0.032 

inches across the valve seat, depending on characteris 
tics of the sealing material. 
Actual sealing material and notch dimensions may 

vary to satisfy varying conditions in different systems. 

In maintaining a regulated pressure at the outlet side 
of the pressure regulator valve, the spacing of the valve 
from its valve seat will vary with service demands. As 
the demands become less, as during closing of a service 
valve, the valve will move toward its closingposition. 
Ultimately, as the serviceline demand approaches zero, 
the valve will seat except for the notches which provide 
by-pass leak passages for a limited amount of flow. 
When such limited amount of ?ow exceeds the dwin 
dling demand of service, a pressure build-up will be ini 
tiated in the serviceline, which, within a rise of the 
order of 9 pounds, for example, depending on the char 
acter of the sealing disc material and size of notches, 
will compress the sealing disc into the notches and 
completely block off the serviceline from the pump, 
whereby, if in the mean time the pressure switch ‘had, 
malfunctioned and failed to shut down the pump mo 
tor, the continued operation of the pump could not ef 
fect prevailing pressure in the serviceline, as theser 
viceline would now be completely isolated or blocked 

‘ off from the pump. ' ' 

, Thus, though the pump itself might be capable of de 
veloping excessively high pressures, which would be 
destructive to‘ plumbing associated with the serviceline, 
the serviceline portion of the system would now be pro 
tected against the development of such excessively high 
pressures. ' r ' 

Through the use of notches to provide the by-pass 
paths around the valve, as distinguished from small 
holes or the like, clogging is avoided, as the notches be 
come self cleaning during openings of the valve. 
As an example of an installation embodying the pres 

ent invention, reference will be made to the character 
istic curves of FIG. 5 which relate to a typical submseri 
ble pump system such as illustrated in FIG. 1. 

In this particular system, the pump performance 
curve 61 indicates that at a discharge of ‘A gallons per 
minute, the pump was capable of developing a maxi 
mum pressure exceeding 180 pounds per square inch, 
far in excess of what may be deemed a safe value for 
plumbing. The pressure regulating valve was capable of 
blocking .off the service line from the pump at a safe 
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pressure 63 in the serviceline, of the order of 59 psi, the 
pressure switch in this instance, being set to disconnect 
the pump motor at a lower value 65 of the order of 50 
psi. Thus the actual shut-off, in the event of the pres 
sure switch failure, is approximately 9 pounds higher 
than the cut-off pressure setting of the pressure switch, 
this difference being such as to adequately allow for 
tolerance in the operation of pressure switches and thus 
assure the pressure switch adequate opportunity to 
function before the pressure regulator could isolate the 
serviceline should the pressure switch malfunction and 
the pump continue to run. 

Relative to such safe value pressure as indicated by 
the reference numeral 63, the pressure regulator valve 
assembly is adjusted to deliver at pressure below such 
value along a curve 67, starting at the cut-in pressure 
69 of the pressure switch, with the cut-off pressure set 
ting of the pressure switch at the value designated by 
the reference numeral 65, all as clearly depicted in 
FIG. 5. 
From the foregoing description of my invention in its 

preferred form as applied to a water system, it will be 
apparent that the same is applicable for the pumping of 
liquids in general and is subject to alteration and modi 
?cation without departing from the underlying princi 
ples involved. I, accordingly, do not desire to be limited 
in my protection to the speci?c details illustrated and 
described, except as may be necessitated by the ap 
pended claims. 

1 claim: 
1. A system for pumping liquid comprising a pump, 

drive means coupled to said pump for driving the same, 
a serviceline terminating in a service valve, said pump 
being capable of developing pressures above a prede 
termined value of pressure in said service line deemed 
a safe value for operation of said system, means in said 
system between said pump and said serviceline for re 
ducing pump pressure to operating pressure along a 
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6 
curve below said predetermined value, said means for 
reducing such pump pressure to such operating pres 
sure below said predetermined value, including a pres 
sure regulator valve assembly comprising a housing 
having an input opening for receiving discharge from 
said pump and an outlet opening for discharging liquid 
at such reduced operating pressure to said serviceline, 
a valve and associated valve seat in the ?ow path be 
tween said openings, means responsive to a pressure 
below such operating pressure curve for energizing said 
drive means to start said pump, said means also being 
responsive to a cut-off pressure between said predeter 
mined value and such lower operating pressure curve 
for de-energizing said drive means to stop said pump, 
and means, upon failure of said pressure responsive 
means to deenergize said drive means and stop said 
pump, adapted to isolate said serviceline from said 
pump at a safe pressure in said serviceline, said service— 
line isolating means including a bypass passageway in 
by-pass relationship to said valve, and means for clos 
ing said by-pass passageway to continued flow from 
said pump, following the seating of said valve and when 
the serviceline pressure is of the order of said predeter 
mined value. 

2. A system in accordance with claim 1, character 
ized by said by-pass passageway including at least one 
notch in said valve seat, said valve including a sealing 
disc adapted to deform under pressure and seal said 
notch following initial seating of said valve. 

3. A system in accordance with claim 2, character 
ized by said safe serviceline isolation pressure being of 
the order of 9 pounds per square inch above the cut-off 
pressure of said pressure responsive de-energizing 
means. 

4. A system in accordance with claim 1, character 
ized by said pump starting and stopping means being in 
constant pressure communication with said serviceline. 

* * * * * i 


