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ABSTRACT 0F THE DISCLOSURE 
A pressure storing chamber in the form of an expansi 

ble tubular member is mounted in sealed relation about a 
perforated section of an underground water pipe to meet 
demand during pressure ñuctuations. A casing protectively 
enclosing the perforated pipe section limits the volume to 
which »the chamber expands and cooperates to pressure 
seal Áthe axial ends of the tubular member about the pipe. 

This invention relates to pumping systems and more 
particularly to pumping systems associated with private 
deep well water sources. 
A primary object of the present invention is to provide 

in combination with a deep well pumping system, pres 
sure storing facilities for meeting the normal demands 
for water under pressure without the use of any pressure 
water tanks. 
A »further object of the present invention is to provide 

in combination with `a water supply conduit to which a 
submersible water pump is connected, water pressure com 
pensating facilities for meeting fluctuating demand by 
means of one or more expansible units connected between 
the Ádischarge end of the pump and the water outlets. 
An additional object of the present invention is to pro 

vide pressure regulating units adapted to be mounted be 
low ground within a well bore in a vertical position or 
alternatively in a horizontal position and cooperating with 
pressure responsive control means to meet the require 
ment-s of the water supply system within an operating 
pressure range of discharge pressure without any Water 
storing tanks. 

In accordance -with the foregoing object, the water sup 
ply conduit is provided with one or more expansi‘ble cham 
ber units consisting of a perforated pipe section enclosed 
within an elongated, tubular member made of a yield 
ably elastic material such as rubber forming an expansible 
chamber about the perforated pipe section in fluid com 
munication with the supply conduit through which »water 
:under pressure is supplied from the pump to the outlets 
being serviced. Thu-s, as long as water under pressure 
within the operating pressure range is being conducted 
through the supply cond-uit, the chamber enclosed within 
the tubular member is expanded radially to limits pre 
scribed by an external rigid casing enclosing one or more 
of the expansible units, each unit also including facilities 
for limiting axial expansion of the tubular member. 

These together -with other objects and advantages which 
will become subsequently apparent resi-de in the details of 
construction and yoperation as more fully hereinafter de 
scribed and claimed, reference being had to the accom 
panying drawings forming a part hereof, wherein like nu 
merals refer to like parts throughout, and in which: 
FIGURE l is a side elevational view of an installed 

pumping system 'with which the present invention is a-s 
sociated; , 

FIGURE 2 is an enlarged partial sectional view of the 
pumping equipment with one of the pressure compensat 
ing units shown in section; 
FIGURE 3 is a sectional view through the pressure 

compensator unit in a different operative condition tha 
that shown in FIGURE 2; ‘ 
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FIGURE 4 is a transverse section View ta‘ken substan 

tially through a plane indicated by the section line 4-4 
in FIGURE 2; ' 

-FIGURE 5 is a transverse sectional view taken sub 
stantially through a plane indicated by section line 5-’5 
in FIGURE 3; 
FIGURE 6 is a perspective view of one of the parts as 

sociated with the pressure compensator unit; 
FIGURE 7 is a perspective view illustrating other parts 

associated with the pressure compensator unit; 
FIGURE 8 illustrates an alternative arrangement for the 

equipment associated with the present invention; 
FIGURE 9 is a simplified circuit diagram showing the 

control system associated with the present invention. 
Referring now to the drawings in detail, FIGURE 1 il 

lustrates a typical, deep well pumping system generally 
enoted by reference numeral 10 wherein a supply of 

water is obtained by means of a commercially available, 
submersible water pump unit located at the bottom ofa 
well bore 12 to which a drop pipe 14 is connected. The 
drop pipe 14 is in fluid communication with a water sup 
ply pipe 16 connected to a plurality of outlets such as the 
water outlet 18, Energization of the pump unit is con 
trolled through a motor control box 20 and a pressure 
switch device 22. Accordingly, the water supply conduit 
16 is connected to the outlet pipe 24 by means of a T-cou 
pling 26 .to which the pressure switch device 22 isV con 
nected so as to regulate the discharge pressure. A pressure 
monitoring gauge 28 is also connected in the pipe section 
30 connecting the T-coupling 26 with the pressure switch 
device while a disconnect switch assembly 32 is electrically 
connected between the pressure switch device 22 and the 
underground cable 34 connected to the pump unit. Elec 
trical connections are also established from the motor 
control box 20 to the pump unit through the electrical 
cable 36. 

In accordance with the present invention, the drop pipe 
14 extends into an elongated tubular 6 inch diameter cas 
ing 38 made of polyvinyl chloride (NSF) plastic material 
within which one or more pressure compensator units 40 
are housed through which water under pressure is con 
ducted to the outlet conduit 24 connected to the upper end 
of the casing 38 by means of the elbow 42. The casing 38 
may therefore extend above the ground line 44 by a suit 
able amount whiie the pressure compensator unit 40 may 
be located below the frost line so as to avoid any damage 
thereto because of extremely low temperatures. The elec 
trical power cable 36 from the motor control box 20 ex 
tends through the casing 38 and the 4 inch polyvinyl chlo 
ride (NSF) plastic material extension 46 extending there 
ybelow toward the pump unit. ' 

Referring now to FIGURE 2, the casing 38 is closed 
at is upper end by a cap 48 through which a` discharge 
conduit section 50 extends so as to center the casing 
38 in concentric relation thereto and supply water under 
pressure through elbow 42 to the outlet conduit 24 above 
ground. At the lower end of the casing 38 a pipe reducer 
52 connects the casing to the reduced diameter casing 
section 46 and supports a plastic, spacer washer >54 
through which the drop pipe 14 extends into the casing 
38 so as to be axially aligned With the conduit section 
S0. The electrical power cable 36 also extends through 
an opening in the spacer washer 54. 
The conduit section 50 and drop pipe 14 are respec 

tively eonnected by adapters S5 and 58 to internally 
threaded connector fittings 60 and 62 between which a 
perforated pipe section 64 is assembled forming part of 
the pressure compensator unit 40 aforementioned. The 
perforated pipe section will conduct water under pressure 
between the conduit sections 14 and 50 but will also 
establish ftuid communication vwith an expansible cham 
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ber 66 formed thereabout through a plurality of small, 
staggered'holes 68 formed in the pipe section 64 for this 
purpose. In the illustrated embodiment, eight of such 
holes 68 are shown. The expansible chamber 66 isformed 
aboutatheaperforated pipe> section by means of an elon 
gated rtubular «member 70 made of a suitable, yieldably 
elastic material such as rubber. 

'-Refer-ring now'to vFIGURES 6 land 7 as well as’FIG 
URE 2 «will Vbe observed that >the tubular member 70 
is clamped to the fittings 60 and 62 adjacent the opposite 
axial ends 72, by a pair of stainless steel clamping rings 
74 so as to completely enclose the perforated pipe sec 
tion 64 between the ends 72. Also mounted in fixed 
spaced relation to each other are a pair of end caps 76 
fand 78 which extend radially beyond the clamping rings 
74, the end cap 76 being held assembled between the 
fitting 60 and the adapter 56 while the end cap 78 is as 
sembledibetweenfthe fitting 62 and .the adapter 58. In the 
collapsed condition `of the tubular member 7u shown in 
FIGURE 2, the ends 72 of the tubular member are axially 
spaced by a small amount from the end caps 76 and 78. 
However, when the tubular member is fully expanded as 
shown in 'FIGURE 3, the ends of the tubularmem'ber are 
»displaced into engagement with the end caps so as to limit 
further axial expansion of the chamber 65 by the water 
under pressure and'thereby effectively seal the chamber at 
the -axial ends about the ñttings 60 and 62. Radial expan 
sion of the tubular member on the other hand is limited 
bythe internal walls of the tubular casing 33. 
With reference to FîGURE 9, it will be observed that 

pressure is maintained in the water supply system during 
use by energizing the pump unit through the drive motor 
80 to >operate the pump 82 maintaining a discharge pres 
sure within a predetermined pressure range by means 
of the pressure switch device 22. For example, the motor 
80 may be kept energized to drive the pump 82 as long 
as the discharge pressure sensed by the pressure switch 
device 22 is between a lower limit of 20 p.s.i. and an 
Vupper limit of 50 p.s.i. When the pressure exceeds 50 
p.s.i., the pressure switch 22 is operative through the 
ïmotor control 20 to deenergize the motor 8G. After the 
>motor is cutof`r`,fthe discharge pressure will decrease and 
when it decreases below the lower limit of 20 p.s.i. the 
pressure -switch device 22 is operative through the -motor 
control to reenergize the motor to start operation of the 
»pump 82. In order to regulate the aforementioned in 
Ícrease and decrease in the pressure, and thereby meet 
any'normal demand, one or more of the pressure com 
pensator units 40 are mounted in the fluid supply line 
between the pump and the outlets. Accordingly, as the 
pressure within the fluid supply line approaches the 
upper limit of its operating pressure range, the tubular 
member 70 will be expanded to the condition shown in 
FIGURE 3. As long as the pumping system is in opera 
tion, the pressure compensating units 40 will expand and 
contract continually according to the pumping pressure as 
it _ranges from 20 p.s.i. to 50 p.s.i. The pressure compen 
sating units 40 expand under pressure from the pump until 
pressure reaches 5() p.s.i. when the pump automatically 
cuts olf. The pressure compensating units 40 then begin 
contraction forcing water out through the outlet 18, 
until pressure drops to 20 p.s.i. at which time the pump 
will begin running and cycle is repeated. The continual 
expansion and contracting of the pressure compensating 
units 40 maintain pressure within the operating range 
of 20 p.s.i. to 50 p.s.i. regardless of the demand, this 
being accomplished without the need of any auxiliary 
water tanks connected to the water supply line. 
’ indicated hereinbefore, a plurality of units 40 may 
be mounted within the tubular casing 3S depending upon 
the' requirements of the system. Further, although the 
-units 40 are shown mounted in a vertical position, it will 
be appreciated that they may also be mounted in a 
horizontal position. FIGURE 8 accordingly shows such 
an installation wherein a pressure compensator unit gen 
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erally referred to by reference numeral 40’ is mounted 
horizontally within a horizontally positioned casing'3'8’, 
the outlet conduit 24’ being directly connected to the 
unit 40’ by the elbows S4 and S5 and pipe section 88. 
Conduit section 90 connects -the unit to the pump while 
the power cable 36' supplies electrical energy .to the 
motor operated pump from -the motor control box 20. 
The arrangement sho\vnin,.FIGURE¿Sist-therefore also 
associated with the pressure switch device .22, pressure 
gauge 2S and disconnect switch v1‘a0-asfdescr'ibed in con~ 
nection with FIGURES l and 2 and operates in the same 
manner to regulate the supply 'of 'water under pressure 
from a deep'well source. 
The foregoing is considered asillustrative only of the 

principles of the invention. Further, since numerous 
modifications and changes will readily _occur to ythose 
skilled in the art, it is not desired ?to limit the `linvenl 
tion to the exact construction and loperation shown and 
described, and accordingly all suitable modifications `and 
equivalents may be resorted to, Vfalling within 'thescope 
of the invention as claimed. 
What is claimedas new -is yas follows: 
1. In combination with a pump for supplying water 

from a Well under a discharge pressure within 'a prede 
termined pressure range having an’upper and lower limit, 
a pressure compensating device comprising a‘conduit _con 
nected to said pump 'having at least Yone perforated ̀ por 
tion below ground, a casing enclosing said perforated 
portion of the conduit and expansible vchamber means 
mounted vwithin said casing vabout the perforated vportion 
of the conduit for expansion to a volume limited 'by'con 
tact with the casing vin responseto pressure approaching 
said upper limit. , _ n 

2. The combination of claim 1 wherein said expansible 
chamber means comprises an elongated _tubular Jirìernbef 
made of a yieldably elastic material, axially displäceïa'ble 
means clamping the tubular mem-ber to _the vdischarge 
conduit at spaced `locations beyond opposite axial Vends 
of the perforated portion of the conduit, and sealing ̀ means 
engageable with vthe tubular member i? 'response to 'eX 
pansion l’thereof for limiting axial displacement 'of the 
clamping means _to seal the perforated portion of >the 
discharge conduit within the tubular' member. , 

3. The combination of ‘claim 2 wherein said `sealing 
means comprises end caps secured at axially fixed loca 
tions to the conduit extending radially beyond the clamp 
ing means. y 

4. The 'combination of claim 3 including means mountl 
Ving the perforated portion of the conduit and the tubular 
Vmember in concentric relation within the casing, -said 
tubular mem-ber being collapsible about the perforated 
portion. 

5. The combination of claim 1 including means mount 
ing the perforated portion of the discharge conduit in 
concentric relation to the casing limiting contraction of 
the expansion means about the perforated portion. 

6. The combination of claim 5 wherein said expansible 
chamber means comprises an elongated tubular member 
made of a yieldably elastic material, axially displaceable 
:means clamping the tubular member to the conduit at 
spaced locations beyond opposite axial ends ofthe per 
forated portion of the conduit, and sealing means engage 
able with the tubular member in response to >expansion 
thereof for limiting axial displacement of the clamping 
means to seal the perforated portion of the conduit with 
the tubular member. 

7. Aepre‘ssure compensating pumping system compris 
ing a motor operated pump, a conduit connected to said 
pump conducting fluid under discharge pressure of the 
pump, pressure operated switch means yconnected to the 
conduit for controlling operation 'of the pump to maintain 
the discharge pressure within a predetermined pressure 
range, and pressure compensator- meansV operatively con 
nected to said conduit regulating the discharge pressure 
to meet demand comprising at least one perforated sec» 
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tion in said conduit, an expansible tubular member 
mounted in concentric relation about the perforated sec 
tion having opposite axial ends, axially displaceable means 
clamping said ends of the tubular member to the conduit 
for sealing the perforated section Within the tubular mem 
ber and rigid casing means enclosing the tubular member 
for limiting axial and radial expansion thereof. 

8. In combination with a pump connected to a conduit, 
a pressure compensator connected to said Iconduit for 
regulating the discharge pressure Within a predetermined 
pressure range to meet demand, comprising at least one 
perforated section in said conduit, an expansible tubular 
member mounted in concentric radially spaced relation 
to the perforated section throughout the length thereof, 
axially displaceable means clamping opposite axial ends 
of the tubular member to the conduit for sealing the 
perforated section Within the tubular member and rigid 
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casing means enclosing the tubular member and engage 
a‘ble therewith for limiting radial expansion of the tubular 
member. 

9. The combination of claim 8 including sealing means 
ñxedly secured to the conduit in enclosing relation to the 
axial ends of the tubular member and the clamping means 
for limiting axial expansion of the tubular member. 
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