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This invention relates to water systems of the type 
wherein water is pumped from the well and stored under 
pressure for distribution and in which the pump and stor 
age means are automatically controlled. 
An important object of this invention is the provision 

of a water system wherein the pump, reservoir and the 
control means for the pump are located at the well where 
by the controls may be supplied with electrical energy in 
dependent of the buildings which receive a water supply 
from the well and whereby the water may be distributed 
directly from the well to the several buildings. 
Another object of this invention is the provision of a 

water system wherein the fluid reservoir is disposed in 
the ground on the top of the well casing and below the 
frost level whereby the water in the reservoir is main 
tained at a relatively uniform temperature throughout 
the year. 

Another object of this invention is the provision of a 
water system wherein the fluid reservoir is disposed on 
the top of the well casing below the ground level and a 
casing extension extends upwardly from the reservoir in 
axial alignment with the well casing to a point above the 
ground level whereby the pump, valves and the piping 
associated therewith may be removed from the well cas 
ing through the reservoir and well extension without dis 
connecting the reservoir from the distribution system. 

Still another object of this invention is the provision 
of a water system wherein all parts of the system are 
underground and at greater than atmospheric pressure to 
eliminate the possibility of leakage into the system and 
thereby avoid contamination of the water supply. 

These, together with various ancillary objects and ad 
vantages of this invention will be more readily appreci 
ated as the same becomes better understood by reference 
to the following detailed description when taken in con 
nection with the accompanying drawings wherein: 

Figure 1 is a fragmentary vertical section through a 
well showing the invention; 

Fig. 2 is a fragmentary vertical section showing the 
fluid reservoir and the controls disposed therein for es 
tablishing and maintaining an air cushion in the reservoir 
and for operating the pump in accordance with the pres 
sure in the reservoir; 

Fig. 3 is an enlarged fragmentary vertical section 
through the air release valve; 

Fig. 4 is a fragmentary enlarged vertical section of the 
air shifter valve taken on the plane 4-4 of Fig. 2; and 

Fig. 5 is a fragmentary horizontal sectional view taken 
on the plane 5-5 of Fig. 2. 

in accordance with the present invention, the complete 
Water System including the pump, reservoir and the con 
trols therefor is located at the well, which well is com 
monly required by well codes to be positioned at a dis 
tance from the house or other building supplied from 
the Well to avoid contamination of the well. This per 
mits the electrical energy for operating the pump to be 
conducted from an outside transformer directly to the 
Well thereby eliminating the necessity for the wiring to 
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enter the house or the like and since the water is stored 
at the well under pressure, the water may be distributed 
directly from the well to the several buildings. This 
greatly enhances the utility of the well as a fire protec 
tion device since the well is not disabled by a fire in the 
house or other building which were formerly utilized 
to house the reservoir and the pump controls. 

Referring now more specifically to Fig. 1 of the draw 
ings, there is illustrated a well enclosure extending from 
the bottom of the well to a point above the ground and 
which includes a well casing 10 having a fluid reservoir 
11 mounted on the top thereof in communication there 
with and a casing extension 12 extending upwardly from 
the top of the reservoir to a point above the ground level. 
The reservoir may conveniently be in the form of an 
upstanding cylindrical tank having side walls 13 and top 
and bottom walls 4 and 15 respectively, the bottom wall 
having an internally threaded sleeve 16 secured thereto 
for threaded attachment to the upper end of the casing 10 
whereby the reservoir forms an upwardly extending con 
tinuation of the casing. The casing extension 12 which, 
for reasons set forth more fully hereinafter is of a larger 
diameter than the well casing, is secured as by welding 
to the top of the reservoir and extends upwardly there 
from in axial alignment with the well casing. The res 
ervoir is disposed below the ground a distance sufficient 
to prevent freezing of the liquid contained therein and a 
laterally extending discharge pipe 17 communicates with 
the reservoir for drawing off liquid therefrom. As illus 
trated in the drawings, the discharge pipe communicates 
with the reservoir below the liquid level therein. and ex 
tends upwardly at 18 therefrom to a point below the 
frost level from which the distributor pipe or pipes 19 
extend laterally to the several buildings. Obviously, if 
desired, the discharge pipe could be arranged to extend 
through the side walls of the reservoir at any desired level 
therein and have a depending intake pipe which extends 
downwardly in the reservoir to a point below the liquid 
level. 
An adapter unit indicated generally by the numeral 

2 (best shown in Fig. 2), is provided in the well enclo 
sure adjacent the bottom of the reservoir and provides 
a casing seal thereat. The adapter is preferably in the 
form of a casting having an annular upper wall 22 dis 
posed in the sleeve 16 on the lower end of the reservoir 
and sealed thereto by an O-ring 23 disposed in the 
peripheral recess 24 in the upper wall. The adapter unit 
is supported in position at the lower end of the reser 
voir by the peripheral chamfered flange 25 formed 
thereon and which rests on the beveled shoulder 26 
formed en the upper end of the sleeve 16. A fluid inlet 
port 27 is formed in the upper wall of the casting and 
communicates through a downwardly extending closed 
passage 28 with the upper end of the riser pipe 29 
which is threadedly attached to the lower end of the 
passage as at 31. As best shown in Figs. 2 and 5, the 
inlet port is offset from the center of the adapter unit 
and the lower end of the passage 28 is offset on the 
opposite side of center of the adapter unit so that the 
riser pipe attached to the lower end of the passage is in 
alignment with the drop pipe 32 which is threadedly 
received in a passage 33 in the upper wall of the adapter 
unit in fluid tight connection therewith. A reinforcing 
web 34 joins the offset lower end of the passage 28 
with the upper wall of the adapter unit. Thus, the cen 
ter of gravity of the riser pipe and the pump instru 
mentalities described more fully hereinafter which are 
connected by the riser pipe are substantially aligned with 
the drop pipe so that the entire assembly may be in 
Serted and removed from the well casing through the 
reservoir and the casing extension 12. For this purpose, 
the inner diameter of the casing extension 12 is made 



2,787,220 
3 

larger than the external diameter of the adapter unit 
21 to permit insertion and removal of the unit through 
the casing extension. 
The upper end of the well enclosure is sealed by a 

well seal indicated generally by the numeral 35. The 
well enclosure is thus sealed at a point below the resei 
voir Aí by the adapter unit 2 and also sealed at the 
top thereof by the well seal 35 to thereby form a fluid 
tight storage chamber in the reservoir and casing exten 
sion 2. The well seal, as shown in Fig. 2 of the draw 
ing, is in the form of a flat plate 36 which is Secured 
to the flange 37 on the upper end of the casing exten 
sion 2 by means of a plurality of circumferentially 
spaced bolts 38, a gasket 39 of resilient material being 
interposed between the plate 36 and the flange to form 
a fluid tight seal thereat. The drop pipe 32 extends 
upwardly through an opening 4 and is sealed to the 
cover plate 36 by the packing 42 and the packing gland 
43 which compresses the packing 42 against the drop 
pipe. 
Water is pumped upwardly through the riser pipe 29 

into the reservoir, a check valve 45 (Fig. 2) being pro 
vided to control the flow of fluid through the inlet port. 
The check valve is arranged to open to admit fluid from 
the pump and to close to prevent return flow. The 
check valve includes an annular valve seat 46 positioned 
in the inlet port and a valve member 47, the stem 48 
of which is guidably mounted in the yoke $9 for move 
inent, towards and away from the valve Seat. As shown 
in Fig. 5, the yoke is secured to the upper wall 22 of 
the adapter unit by means of fasteners 51 and a conical 
coil spring 52 is disposed between the yoke and the 
valve member 47 to yieldably urge the latter to its closed 
position. The means for pumping the fluid upwardly 
in the riser pipe 29 may be of several different forms, 
the pump arrangement illustrated in the drawings con 
prising a submersible pump 55 which is carried by the 
lower end of the riser pipe 23, electrical energy for the 
1motor 56 on the pump being supplied through conduc 
tor 57. When the pump is operated, water is pumped 
from the well in through the intake Screen 58 and up 
wardly through the riser pipe 29, through the passage 
28 in the adapter unit and past the check valve 45 into 
the reservoir, the check valve seating to block return 
flow of liquid when the pump stops. 

Provision is made for introducing air into the reser 
voir to provide an air cushion therein. In the present 
invention this is achieved by the provision of a bleeder 
valve 61 in the riser pipe 29, which bleeder, valve is 
adapted to open when the pump stops and allow the 
liquid in the riser pipe above the bleeder valve to drain 
outwardly therefrom into the casing 18. The bleeder 
valve is pressure operated to its closed position when 
the pump is in operation and prevents discharge of fluid 
therethrough under those conditions. An air snifter 
valve 62 is disposed in the passage 28 between the bleeder 
valve and the check valve 45 to introduce air into the 
riser pipe and allow the liquid to drain therefrom. As 
best seen in Fig. 4, the snifter valve includes an in 
verted cup-shaped valve body 63 having a plurality of 
ports 64, therein, a resilient valve seat 65 having a cen 
tral port 66 therein being disposed over the open lower 
end of the valve body. The valve seat 65 overlies the 
flanged lower end of the valve body and is retained in 
position thereon by means of a plate 67 the ends of which 
are secured to the walls of the passage 28 by fasteners 
69. The plate 67 has an opening 7; extending there 
through and a ball valve member 72 is disposed in the 
valve housing and yieldably urged into Seated position 
on the valve seat 65 by a spring 73. When the pump 
stops and the liquid begins to drain from the riser pipe 
29 through the bleeder valve 6, the snifter valve opens 
and allows air to be introduced into the upper end of 
the riser pipe so that the liquid level in the riser pipe 
may be lowered to the level of the bleeder valve. As 
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is conventional, a foot valve (not shown) is provided 
adjacent the outlet of the pump on the lower end of the 
riser pipe to prevent return flow of fluid thereby. 
The air for the snifter valve is provided through the 

drop pipe 32 which communicates at its lower end with 
the well casing below the upper wall of the adapter unit 
and at its upper end communicates with the atmosphere 
through the opening 74 (see Fig. 2). Conveniently, the 
conductors 57 to the motor extend downwardly through 
the drop pipe 32 and thence downwardly through the 
well casing to the motor. in this manner, the drop pipe 
not only serves to enable the removal of the adapter 
unit and the pump associated therewith but in addition 
provides air for the snifter valve and provides a passage 
through which the conductors 57 which lead to the notor 
may extend thereby obviating the necessity of providing 
Separate Seals in the well seal 35 and the adapter unit 
2 for the pump motor conductors. 

Each time the pump is operated, the air in the riser 
pipe between the bleeder valve and the check valve 45 is 
pinped upwardly into the reservoir to provide an air 
cushion therein, this charge of air being followed by the 
fluid discharged from the pump. This system is arranged 
to provide an excess of air in the reservoir and means 
is provided for releasing the excess air contained in the 
reservoir. In the present invention, the air release means 
comprises an air release valve 8 formed in a passage 
82 in the valve body 83 which is threadedly received 
in an opening 84 in the cover plate 35. A valve seat 86 
is provided in the passage 82 and is formed with a central 
passage 87 and several lateral passages 88 which open 
on the lower end of the valve body 83. A valve mem 
ber 89 formed of an inverted cup-shaped member 9, 
and a resilient insert 92 is disposed in the passage 82 
for movement towards and away from the valve seat 86 
to control the flow of fluid through the passage 37. The 
valve member is yieldably urged to its closed position 
by means of a compression spring 93 disposed between 
the movable valve member 89 and the plug 94 which is 
threadedly received in the passage 82. A stem 95 is 
attached to the valve member and extends downwardly 
through the central passage 87 and terminates in an en 
larged head 96 which is adapted to be engaged by the 
operating lever 97. As shown in Fig. 2 the operating 
lever 97 is pivotally mounted intermediate its ends on a 
pivot pin 98 to depending ears on the plug 83 and has 
an opening 99 in one end thereof which loosely receives 
the stem 95. The other end of the lever 97 is pivoted 
at 10 to the float rod 102 carried by the float 3, which 
float is guidably mounted on the drop pipe 32 by a yoke 
i.e. clamped to the drop pipe (see Fig. 1). The air 
release valve is arranged so that the valve member 89 
is moved out of its seated position against the bias of the 
Spring 93 when the pressure in the reservoir exceeds 
a predetermined value such as 20 pounds, the air being 
discharged from the reservoir through the passages 83 and 
87 past the valve seat and out through the passage 04 
to atmosphere. A deflector 105 overlies the upper end of 
the passage 104 to prevent the entrance of foreign matter 
thereinto. Thus, when the pressure in the reservoir 
exceeds 20 pounds, the air is discharged through the air 
release valve 81, the fluid entering the reservoir con 
tinuing to fill the latter until the liquid eve therein causes 
the float (3 to rise. The float then cases the ever 97 
to pivot about the pivot pin 98 in a clockwise direction as 
viewed in Fig. 2 to thereby urge the air release valve 
to its closed position and prevent the further escape of 
air. Water will continue to be pumped into the reservoir 
until the pressure therein reaches a predetermined maxi 
mum such as 40 pounds at which time the pump motor is 
de-energized in a manner described hereinafter. 
The pump motor is controlled by a pressure Switch 

Alii carried by a plate 12 mounted on the upper end of 
the drop pipe 32, the plate 112 also carrying the other 
control equipment such as the capacitors for the motor. 

s 
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The pressure switch is controlled in response to the pres 
Sure within the reservoir by means of a conduit 113 which 
extends downwardly through an opening 114 in the cover. 
piate 36 of the well seal, the conduit being sealed thereto 
by means of a gland 115. The lower end of the conduit 
2:3 terminates within the reservoir above the liquid level 
therein and may either directly communicate with the 
air in the reservoir or may, as shown in the drawings, 
be provided with a bulb 116 which transmits the air pres 
Sure in the reservoir through a non-freezing liquid con 
tained in the bulb 16 and conduit 113 to the pressure 
Swtich. All of the controls for the well which are mount 
ed on the top of the well enclosure are enclosed within a 
housing 5 which is mounted on the well seal 35. A 
master control switch 116 is provided in the power line 
leading to the conductors 57 to control the application 
of power thereto. 

Operation 
After the pump has cycled a number of times, the 

proper rate of air and water will be established in the 
reservoir. When water is again withdrawn from the 
reservoir through the discharge pipe 17, in quantity suf 
ficient to reduce the pressure in the reservoir to a preset 
minimum, Such as 20 pounds, the pressure switch 111 
is actuated to energize the pump motor 56. When the 
pump is started, the pressure in the riser pipe 29 is in 
creased thereby closing the bleeder valve 61 and the air 
snifter valve 62. The air in the riser pipe between the 
bleeder valve and the check valve 45 is forced past the 
check valve into the reservoir thereby introducing a 
measured charge of air determined by the spacing between 
the bleeder valve and the check valve. This charge of 
air is followed by the fluid displaced by the pump which 
causes the liquid level in the reservoir to rise and com 
press the air in the reservoir above the liquid. When 
the air pressure exceeds the predetermined minimum 
pressure. Such as 20 pounds determined by the spring 93 
on the air release valve 81 the air release valve opens 
and permits the excess air to be vented to atmosphere. 
The venting of the air continues until the water raises the 
float and effects closing of the air release valve. The 
pump continues in operation until the liquid level in the 
reservoir has risen sufficiently to raise the air pressure 
to a predetermined maximum such as 40 pounds at which 
time the pressure switch is operated to de-energize the 
pump motor and stop the pump completing the cycle. If 
the quantity of air in the reservoir is insufficient, the air 
release valve 8 will not open to vent the air from the 
reservoir when the float is lowered, and consequently the 
charges of air introuced each time the pump is operated 
will build up the quantity of air in the reservoir to the 
desired amount. When the pump is stopped, the bleeder 
valve 6, opens to permit the water in the riser pipe above 
the bleeder valve to drain into the casing, the air snifter 
valve 62 opening to admit air into the riser pipe. 
From the foregoing it is apparent that the entire pump 

ing system including the pump, reservoir and controls 
therefor are located at the well whereby electrical power 
may be brought directly to the well for operating the 
pump and the water may be distributed directly from the 
well to the several buildings. The pumping system is 
therefore separate from any of the buildings so that 
a fire in the buildings would not disable the well. Fur 
ther, the reservoir is arranged on the top of the well cas 
ing as are the controls for the pump and storage reservoir 
so that the adapter unit, riser pipe and pump may be 
inserted and removed from the well casing through the 
reservoir and well casing extension. While the reservoir 
is preferably arranged in the upright position illustrated 
in the drawings, the reservoir may be otherwise disposed 
without departing from the scope of the present invention 
and, may be arranged in a horizontal position with the 
casing extension mounted thereon and extending upward 
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6 
ly therefrom in axial alignment with the well casing so 
that the pump may be easily removed therefrom. 

Since the water is stored below the ground below the 
frost level, the water does not freeze in winter and does 
not heat up in Summer thereby maintaining a relatively 
uniform temperature. It is a further advantage of this 
construction that the entire system is under pressure there 
by avoiding the possibility of water leaking into the sys 
tem. 
While the apparatus has been described in connection 

with a water supply system, it is apparent that many of 
the features thereof may be utilized in the handling of 
other liquids and the apparatus is not to be construed as 
limited solely to the pumping of water. 
We claim: 
1. In a water supply pressure storage system, a well en 

closure extending from a point above the ground down 
wardly into the well, a first seal means in the well en 
closure spaced above the bottom of the well and having 
an inlet port therein, a second seal means disposed in the 
well enclosure above said first seal means, said seal means 
spanning the enclosure and adapted to seal thereagainst 
to define with said enclosure a fluid storage reservoir 
therebetween, means for charging air into the reservoir, 
means communicating with said inlet for pumping water 
from the well into said reservoir for storage therein under 
a pneumatic pressure head, a check valve located between 
the pumping means and the reservoir for controlling the 
flow through said inlet port to open for flow from the 
pumping means and to close to prevent return flow, and 
means for drawing off liquid from below the liquid level 
in the reservoir. 

2. In a water supply pressure storage system, a well en 
closure extending from a point above the ground down 
wardly into the well, a first seal means in the well en 
closure spaced above the bottom thereof and having an 
inlet port therein, a second seal means disposed in the 
well enclosure above said first seal means, said seal means 
spanning the well enclosure and defining therewith a 
fluid reservoir therebetween, a riser pipe attached to said 
first seal means in communication with said port therein 
and extending downwardly therefrom in said well en 
closure, pump means in said well enclosure carried by 
said riser pipe for pumping water upwardly through said 
pipe into said reservoir, a check valve for controlling flow 
through said inlet port to open for flow from the pumping 
means and to close to prevent return flow, means for draw 
ing off liquid from below the liquid level in the reservoir 
and a pressure switch responsive to the pressure of the 
water in the reservoir to start and stop the pumping means 
at preset lower and upper pressures. 

3. The combination of claim 2 wherein the pressure 
switch is mounted adjacent the upper end of the well en 
closure and means extends through said second sealing 
means for applying the fluid pressure in said reservoir to 
said pressure switch to operate the latter in accordance 
with the pressure in said reservoir. 

4. The combination of claim 2 including means for in 
troducing air into said riser pipe for delivery by the pump 
to said reservoir to provide an air cushion therein, and 
means extending through said second seal means for vent 
ing the excess air from said reservoir. 

5. In a water supply pressure storage system, a well en 
closure extending from a point above the ground down 
wardly into the well, a first seal means in the well en 
closure spaced above the bottom of the well and having 
an inlet port therein, a second seal means disposed in the 
well enclosure above said first seal means and defining a 
fluid reservoir therebetween, a riser pipe attached to said 
first seal means in communication with said port therein 
and extending downwardly therefrom in said well en 
closure, pump means in said well enclosure carried by 
said riser pipe for pumping liquid upwardly through said 
pipe into said reservoir, a check valve on said first seal 
means for controlling flow through said inlet port to open 
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for flow from the pumping means and to close to prevent 
return flow, a connection for connecting the reservoir 
with a water distribution system communicating with the 
reservoir near the bottom thereof for delivery of water 
from the lower portion of the reservoir, a shoulder in said 
well enclosure engageable with said first seal means for 
Supporting the latter in said well enclosure, and a drop 
pipe connecting said first Seal means to said second seal 
means for removal therewith from said enclosure. 

6. In a water supply pressure storage system, a well en 
closure, a first seal means in said well enclosure spaced 
above the bottom of the well and having an inlet port 
therein, a second seal means disposed in the well enclosure 
above the first seal means and defining a fluid storage reser 
voir therebetween, a riser pipe attached to said first seal 
means in communication with said inlet port therein and 
extending downwardly therefrom in the well enclosure, 
pump means for pumping liquid upwardly in Said riser 
pipe into said reservoir, a check valve for controlling the 
flow of liquid through said inlet port to cpen for flow 
from the pumping means and to close to prevent return 
flow, a drop pipe secured to said first and second seal 
means and extending therethrough to communicate the 
space in said well enclosure below said first seal means 
with the atmosphere above said second seal means, a con 
nection for connecting the reservoir with a water distribu 
tion system communicating with the reservoir near the bot 
tom thereof for delivery of water from the reservoir and 
a pressure switch responsive to the pressure on the water 
in the reservoir to start and step Said pumping means at 
preset lower and upper pressures. 

7. The combination of claim 6 wherein the pump 
means includes a motor disposed in the well at the lower 
end of said riser pipe for driving said pumping means 
and power conductors for said motor extend from the top 
of the well enclosure through said drop pipe and down 
wardly in the well enclosure to the motor. 

8. The combination of claim 7 wherein control means 
for the motor is mounted on the upper end of the well 
enclosure having means for connection to a source of 
electric power and said power conductors connect said 
control means with said motor. 

9. In a water supply pressure storage systern, a well 
enclosure, a first seal means in said well enclosure spaced 
above the bottom of the well and having an inlet port 
therein, a second seal means disposed in the well en 
closure above the first seal means and defining a fluid 
reservoir therebetween, a riser pipe attached to said first 
seal means in communication with said inlet port therein 
and extending downwardly therefrom in the well en 
closure, pump means for pumping liquid upwardly in 
said riser pipe into said reservoir, a check valve for con 
trolling the flow of liquid through said inlet port to open 
for flow from the pumping means and to close to pre 
vent return flow, a drop pipe secured to said first and 
second seal means and extending therethrough to com 
municate the space in said well enclosure below said first 
seal means with the atmosphere above said second seal 
means, means communicating with said well casing below 
said first seal means and above the liquid level in the 
well for introducing air into said reservoir to provide an 
air cushion therein, means extending through the second 
seal means for discharging the excess air from the reser 
voir, and means for withdrawing liquid from the reser 
voir. 

10. In a water supply pressure storage system, a well 
enclosure comprising a well casing, a fluid reservoir of 
greater transverse dimension than the well casing 
mounted on the upper end of said casing in communica 
tion there with, and a casing extension mounted on the 
top of said reservoir in communication therewith and dis 
posed in axial alignment with said well casing, a first seal 
means disposed in the well enclosure closing the lower 
end of the reservoir, a second seal means spanning the 
well extension and closing the upper end of the reservoir, 
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3. 
said first seal means having an inlet port therein, a riser 
pipe attached to the first seal means in communication 
with the inlet port, means for pumping liquid upwardly 
in the riser pipe into the reservoir, a check valve for 
controlling the flow through said inlet port to open for 
flow from the pumping means and to close to prevent 
return flow, a drop pipe connecting said first seal means 
to the second seal means for removal therewith from the 
well enclosure to admit air to the well casing, and means 
for withdrawing liquid from the reservoir. 

11. The combination of claim 10 including means 
for introducing air into the reservoir to provide an air 
cushion therein, an air discharge valve communicating 
with said reservoir and adapted to open to discharge air 
from the reservoir through the second seal means when 
the pressure therein exceeds a predetermined value, and 
float means in said reservoir for preventing opening of 
said air discharge valve when the liquid level in the 
reservoir is above a predetermined level. 

12. The combination of claim 11 wherein said float 
means is guidably mounted on said drop pipe. 

13. In a water supply pressure storage System, a Well 
enclosure comprising a well casing, an enlarged fluid 
reservoir mounted on the upper end of the well casing 
buried in the ground and in communication therewith, 
and a casing extension on the top of the reservoir com 
municating therewith and disposed in axial alignment 
with the well casing extending upwardly to a point above 
ground, means defining a shoulder in the well enclosure 
adjacent the bottom of the reservoir, an adapter unit Sup 
ported on the shoulder in fluid sealing engagement with 
the well enclosure to form a lower casing seal, a well seal 
mounted on the upper end of the casing extension, a 
drop pipe connecting said adapter unit to said well seal, 
said adapter unit having an inlet port therein, a riser 
pipe attached to said adapter unit in communication with 
said inlet port, means for pumping liquid upwardly in 
said riser pipe into said reservoir, and means for with 
drawing liquid from said reservoir. 

14. in a water supply pressure storage system, a well 
enclosure comprising a well casing, an enlarged fluid 
storage reservoir mounted on the upper end of the well 
casing in communication therewith, and a casing exten 
sion on the top of the reservoir communicating therewith 
and disposed in axial alignment with the well casing, an 
adapter unit in fluid sealing engagement with the well 
enclosure to form a lower casing seal, an upper seal 
spanning the casing extension in fluid sealing engagement 
therewith closing the upper end of the reservoir, a drop 
pipe extending through said adapter unit in fluid sealing 
engagement therewith and through said upper seal to 
introduce air into the well enclosure below the adapter 
unit, said adapter unit having an inlet port therein and 
a riser pipe attached to the adapter unit in connmunica 
tion with the inlet port, pump means for pumping liquid 
upwardly in the riser pipe into the reservoir, a check 
valve controlling flow through the inlet port to open for 
flow from the pump means and to close to prevent return 
flow, a float valve, a bleeder valve disposed in the riser 
pipe between the check valve and the pump arranged to 
close in response to the flow of fluid upwardly in the 
drop pipe and open in the absence of such flow to permit 
liquid in the riser pipe between the bleeder valve and the 
check valve to drain into the well casing, and a normally 
closed air snifter valve for admitting air into the riser 
pipe as the liquid drains therefrom. 

15. The combination of claim 14 including an air 
release valve supported on the upper seal for venting air 
froin the reservoir when the pressure therein exceeds a 
predetermined value, and float means operatively con 
nected to said release valve for preventing opening 
thereof when the liquid level in the reservoir exceeds a 
predetermined level. 

i6. In a water supply pneumatic pressure system, a 
well enclosure extending from a point above the ground 
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downwardly through a well opening, spaced seal means 
in said well enclosure spanning the same and adapted to 
seal against the walls of said enclosure above the lower 
end of the enclosure, defining with said enclosure a fluid 
Storage reservoir between the seal means, means for de 
livering water from the well and for periodically recharg 
ing air into said reservoir during operation of the system 
for storage of water therein under a pneumatic pressure 
head, and conduit means communicating with said reser 
voir at a point near the bottom of the reservoir for de 
livery of water therefrom. 

17. In a water Supply pneumatic pressure system, a 
well enclosure comprising a well casing extending down 
Wardly into a well opening, a pressure storage tank buried 
in the ground and attached to the upper end of the casing 
in communication therewith, and a casing extension 
secured to the top of the tank in axial alignment with the 
casing extending to a point above the ground, means for 
Sealing the well enclosure above and below the tank, 
means for pumping water from the well into the tank 
and for periodically introducing air thereto to maintain 
a continuing pressure head in said tank during operation 
of the System, a check valve in the last mentioned means 
for preventing return flow of water, and a connection for 
connecting the tank to a water distribution system com 
municating with the tank near the bottom thereof for 
the delivery of water from the tank. 

18. In a water Supply pressure system, a well enclosure 
comprising a well casing extending downwardly into a 
well opening, a pressure storage tank buried in the ground 
and attached to the upper end of the casing in communi 
cation therewith, and a casing extension secured to the 
top of the tank in axial alignment with the casing ex 
tending to a point above the ground, means for sealing 
the well enclosure above and below the tank, a conduit 
extending downwardly in the casing from the tank to the 
water in the well, a submersible motor driven pump 
Secured to the lower end of said conduit for delivering 
water and air therethrough to the tank under pressure, 
a check valve in said conduit for preventing return flow, 
a connection to said tank for connecting the tank to a 
water distribution system, and means passing through 
said seal means for admitting air to the well casing. 

19. In a water supply pressure system, a well en 
closure comprising a well casing extending downward 
into a well opening, a pressure storage tank buried in the 
ground and attached to the upper end of the casing in 
communication therewith, and a casing extension secured 
to the top of the tank in axial alignment with the casing, 
extending to a point above ground, upper and lower 
seating means for sealing the well enclosure above and 
below the tank, a riser pipe attached to the lower sealing 
means extending downward in the casing to the water 
in the well, a submersible electric motor driven pump 
attached to the lower end of the riser pipe for pumping 
water upwardly in the riser pipe to the tank, a check 
valve for preventing return flow through the riser pipe, 
a drop pipe extending downwardly through the casing 
extension to the lower sealing means to admit atmos 
pheric air to the well casing, means communicating with 
the well casing below the lower sealing means to intro 
duce air into the tank, control means for said motor 
arranged for connection to a source of electric power 
mounted on the upper end of said casing extension in 
cluding a pressure switch responsive to the pressure in the 
tank, and electric conductors passing downward from 
the control means through said drop pipe to the well 
casing and through the casing to the motor of said pump. 

20. In a water supply pneumatic pressure storage 
system, an imperforate well enclosure extending from a 
point above the ground downwardly into the well, means 
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spaced above the bottom of the well defining a fluid 
pressure reservoir within said well enclosure, means for 
providing and maintaining a pneumatic cushion in said 
reservoir, a riser pipe in said well enclosure communicat 
ing with said reservoir and extending downwardly there 
from, pump means in the well having a discharge con 
nection to said riser pipe for pumping water from the 
well upwardly through the riser pipe to the reservoir for 
storage therein under the pressure head of said pneumatic 
cushion, a check valve located between said pump means 
and said reservoir for controlling the flow from said 
pump means to said reservoir to open for flow from the 
pump means and to close to prevent return flow, and 
means for drawing off water from said reservoir. 

21. In a water supply pneumatic pressure storage sys 
tein, an imperforate well enclosure extending from a 
point above the ground downwardly into the well, means 
spaced above the bottom of the well defining a fluid 
pressure reservoir within said well enclosure, means for 
providing and maintaining a pneumatic cushion in said 
reservoir, a riser pipe in said well enclosure communi 
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cating with said reservoir and extending downwardly 
therefrom, pump means in the well having a discharge 
connection to said riser pipe for pumping water from the 
well upwardly through the riser pipe to the reservoir for 
storage therein under the pressure head of said pneumatic 
cushion, a check valve located between said pump means 
and said reservoir for controlling the flow from said 
pump means to said reservoir to open for flow from the 
pump means and to close to prevent return flow, means 
for drawing off water from said reservoir, and a pressure 
switch located at said well and responsive to the pressure 
in said reservoir to start and stop said pump means at 
preset lower and upper pressures. 

22. in a water Supply pneumatic pressure storage 
System, an imperforate well enclositre extending from 
a point above the ground downwardly into the well, 
means spaced above the bottom of the well defining a 
fluid pressure reservoir within said well enclosure, means 
for providing and maintaining a pneumatic cushion in 
said reservoir, a riser pipe in said well enclosure com 
municating with said reservoir and extending downwardly 
therefrom, pump means in the well having a discharge 
connection to said riser pipe for pumping water from the 
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well upwardly through the riser pipe to the reservoir for 
storage therein under the pressure head of said pneu 
matic cushion, a check valve located between said pump 
means and said reservoir for controlling the flow from 
said pump means to said reservoir to open for flow from 
the pump means and to close to prevent return flow, 
means for drawing off water from said reservoir, said 
reservoir defining means being removably mounted in 
said well enclosure to permit axial withdrawal there 
from, a drop pipe in said well enclosure extending down 
wardly from the upper end thereof, and means including 
said reservoir defining means for connecting said drop 
pipe to said riser pipe to permit axial withdrawal of said 
pump means, said riser pipe and said reservoir defining 
means from said well enclosure. 
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