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(57)  Some embodiments relate to an apparatus and
method for manufacturing a tank and/or pressure sens-
ing assembly that can reduce one or more steps from a
conventional manufacturing operation. The tank of
some embodiments can have a seal that is capable of
sealing an entire opening within the tank and is adapted
to be punctured or pierced by a portion of a pressure
sensing assembly or while the pressure sensing assem-
bly is attached to the tank. The pressure sensing assem-
bly of some embodiments can include a conduit con-
nectable with the tank and a pressure switch coupled to
the conduit. A projection contiguous with and extending
from the conduit can pierce the seal (if used) on the tank.
The projection can also pierce an elastic member within
the tank in the event that the elastic member contacts
the piercing member due to a leak.
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Description
BACKGROUND OF THE INVENTION

[0001] Some homes and businesses are not served
by municipal water services. These homes and busi-
nesses generally utilize a private well to solve their water
needs. With a private well, water is drawn from a water
bearing aquifer in the ground and pumped to a storage
tank containing a fixed amount of air. As water enters
the tank, the air volume occupied by the air is reduced
and the pressure within the tank rises. The tank is there-
fore a pressure accumulator that delivers water to a
faucet or other end use location without requiring the
pump to cycle every time water is drawn from the tank.

SUMMARY OF THE INVENTION

[0002] Some aspects of the present invention are di-
rected toward improving the process of manufacturing
and preparing a pressure tank assembly. During con-
ventional manufacturing processes, the pressure tank
is generally pressure tested. As part of the pressure test,
an air pressure sensing assembly or regulator valve as-
sembly is attached to the tank to seal an opening in the
tank and to introduce air into the tank. After the pressure
test, the regulator assembly is removed from the tank
so the tank can be easily painted. However, this step
also causes the tank to be depressurized. Once the tank
is painted, a pressure regulator valve assembly is at-
tached to the tank again and the tank is pressurized
again. The tank is generally then sold with the pressure
regulator valve attached and with the tank pressurized.
[0003] The inventors have developed a method for
manufacturing a tank that can reduce one or more of
these redundant steps. Furthermore, they have devel-
oped a tank and a pressure sensing assembly that can
be used with said method. For example, some embod-
iments relate to a method of manufacturing a water stor-
age tank for a well. The method can include one or more
steps such as forming a pressure vessel having an
opening, an interior volume, and an elastic member lo-
cated inside the pressure vessel to separate the interior
volume into a water storing volume and an air storing
volume; installing a seal over the opening, wherein the
seal is capable of sealing the entire opening and is
adapted to be punctured by a pressure switch mounting
assembly; pressurizing the tank with air; preventing air
from escaping the pressurized tank through the opening
with the seal; and packaging the pressurized tank for
shipping while the tank is pressurized.

[0004] Other embodiments relate to a water storage
tank adapted to selectively release water and refill with
water delivered from a well via a water pump, wherein
the tank comprises a pressure vessel having an opening
and an interior volume, an elastic member located inside
the pressure vessel and separating the interior volume
into a water storing volume and an air storing volume,
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and a seal located over the opening. The seal allows the
tank to be pressurized and remain pressurized without
additional structure closing the opening.

[0005] Yet other embodiments relate to an apparatus
connectable to a water storage tank (having a volume
of stored air) that can selectively release water and refill
with water delivered from a well via a water pump. The
apparatus comprises a conduit connectable with the
tank and defining an air passage in communication with
the stored air in the tank and an air pressure switch cou-
pled to the conduit. The air pressure switch communi-
cates with the air passage and is operable to activate
the pump if the air pressure within the tank drops below
a first limit. A projection is contiguous with and extends
from the conduit in a direction away from the pressure
switch. The projection has an end capable of piercing a
seal on the tank.

[0006] Once a conventional tank (that uses air pres-
sure within the tank to trigger the pump) is installed,
problems can arise when air leaks from the tank into the
atmosphere. This can occur in some situations because
the installer may have used the air pressure sensing as-
sembly as a handle to move the tank into its operating
position, which could damage the valve and cause a
leak. Leaks, however, can occur for other reasons as
well. Regardless of how the leak develops, as the air
leaks out, a reduction in pressure will cause the pres-
sure switch to activate the pump. Although the pump will
deliver water to the tank, the air pressure will generally
not rise to the preset limit needed to turn the pump off
due to the leak. Furthermore, since the water is prevent-
ed from reaching the pressure switch, the water pres-
sure cannot turn the pump off. Consequently, the pump
will continuously add water to the tank until there is a
pump failure or until the pressure system fails by devel-
oping a leak on the waterside. For example, seams of
some conventional tanks have ruptured due to the water
pressure within the tank.

[0007] Thus, some embodiments of the present in-
vention are adapted to avoid this problem. For example,
some embodiments relate to a tank and pressure sens-
ing assembly that does not need to be attached to the
tank until the tank is in its final operating position. If the
pressuring sensing assembly is not attached to the tank,
it cannot be used as a handle.

[0008] Other embodiments also relate to a water stor-
age apparatus for selectively storing and releasing wa-
ter delivered from a well via a water pump. Specifically
the apparatus has a pressure vessel having an opening
and an interior volume and an elastic member inside the
pressure vessel. The elastic member separates the in-
terior volume into a water storing volume and an air stor-
ing volume. The water storing volume communicates
with the water pump and fills with water supplied by the
pump. The air storing volume contains a fixed amount
of air. The air storing volume decreases in response to
water being pumped into the water storing volume, and
the pressure within the tank consequently rises. On the
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other hand, the pressure in the tank decreases as water
is drawn from the tank and the air storing volume ex-
pands. A conduit is located in the pressure vessel open-
ing and defines an air passage in communication with
the air storing volume. An air pressure switch is located
in communication with the air passage and adapted to
activate the pump in response to the air pressure in the
air storing volume dropping below a first limit and deac-
tivating the pump in response to air pressure rising
above a second limit. The second limit is greater than
the first limit. Also, a piercing member is contiguous with
the conduit and extends into the air storing volume to
pierce the elastic member in the event that the elastic
member contacts the piercing member due to the air
storing volume shrinking below a normal operating
range of volumes.

[0009] Other embodiments are directed to a water
storage apparatus for selectively storing and releasing
water delivered from a well via a water pump. The water
storing apparatus can include a pressure vessel having
an opening and an interior volume and an elastic mem-
ber inside the pressure vessel. The elastic member sep-
arates the interior volume into a water storing volume
and an air storing volume. A conduit is positioned in the
pressure vessel opening to define an air passage in
communication with the air storing volume. An air pres-
sure switch communicates with the air passage and is
adapted to activate the pump in response to the air pres-
sure in the air storing volume dropping below a first limit.
A piercing member is connected with the conduit and
extends through the opening and into the air storing vol-
ume to pierce the elastic member in the event that the
elastic member contacts the piercing member due to the
air pressure dropping below a second limit less than the
first limit.

[0010] Further aspects of the present invention, to-
gether with the organization and operation thereof, will
become apparent from the following detailed description
of the invention when taken in conjunction with the ac-
companying claims and drawings, wherein like ele-
ments have like numerals throughout the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The presentinvention is further described with
reference to the accompanying drawings, which show
certain embodiments of the present invention. However,
it should be noted that the invention as disclosed in the
accompanying drawings is illustrated by way of example
only. The various elements and combinations of ele-
ments described below and illustrated in the drawings
can be arranged and organized differently to result in
embodiments which are still within the spirit and scope
of the present invention.
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In the drawings, wherein like reference numeral indicate
like parts:

[0012]

Figure 1 is a schematic elevation view of a water
pressure system;

Figure 2 is an exploded partial cross-section of a
diaphragm pressure tank and pressure regulator
embodying aspects of the invention;

Figure 3 is an exploded partial cross-section of a
pressure tank and pressure regulator embodying
aspects of the invention;

Figure 4 is a partial cross-sectional side view of a
pressure regulator mounted on a pressure tank;

Figure 5 is a partial cross-sectional side view of a
pressure regulator mounted on a pressure tank;

Figure 6 is a partial cross-sectional side view of a
pressure regulator mounted on a pressure tank;

Figure 7 is a partial cross-sectional side view of a
pressure regulator mounted on a pressure tank;

Figure 8 is a cross-section of the pressure tank il-
lustrated in Figure 2 having a leak on the air storage
side of the tank; and

Figure 9 is a cross-section of the pressure tank il-
lustrated in Figure 3 having a leak on the air storage
side of the tank.

DETAILED DESCRIPTION OF THE ILLUSTRATED
EMBODIMENTS

[0013] Asillustratedin Figure 1, a water pressure sys-
tem for a well generally has a drop pipe extending into
a water bearing aquifer, and a pump is used to deliver
water from the aquifer to a pressure vessel or storage
tank 12. Several types of pumps can be used, such as
submersible pumps and non-submersible pumps. Wa-
ter from the pressure tank 12 can be distributed from the
tank for use.

[0014] The pressuretank 12 generally holds areserve
supply of water under pressure within the tank until it is
needed. As water is drawn from the tank 12, the pres-
sure within the tank 12 forces the water out of the tank
12 and consequently the pressure gradually decreases.
A pressure switch 14 coupled to the tank 12 is used to
maintain the pressure within the tank 12 between a pre-
set minimum value and a preset maximum value. Upon
reaching the preset minimum pressure, the pressure
switch 14 automatically activates the pump. Water is
then pumped into the tank 12 to replenish the tank 12
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with water and to build up the pressure within the tank
12 to the preset maximum value. Once the pressure
within the tank 12 has reached the preset maximum val-
ue, the pressure switch 14 stops the pump from operat-
ing.

[0015] An elastic member 15 typically separates the
pressure tank 12 into a water storing portion 18 and an
air storing portion 21 as illustrated in Figures 2 and 3.
The elastic member 15 is generally a diaphragm or blad-
der as illustrated in Figure 2. However, in other embod-
iments, the elastic member can be bag or balloon-like
member as illustrated in Figure 3. A diaphragm or blad-
der (Figure 2) generally attaches to the sides of the tank
along the inner periphery of the tank 12 to separate the
two portions. The construction of the tank and elastic
members are well understood in the art and therefore
will not be discusses in detail.

[0016] Under normal operating conditions the pres-
sure in the air storing portion 21 and the water storing
portion 18 are about the same. Therefore, the pressure
switch 14 can sense the pressure in either portion. The
operation of an air pressure switch operates as follows.
As the water level in the tank 12 drops, the volume 18
within the tank 12 occupied by the water drops. This al-
lows the fixed amount of air to increase the amount of
space or volume it occupies, and consequently causes
the air pressure to drop. Once the air pressure drops
below the preset minimum limit, the pressure switch 14
activates the pump to deliver more water to the tank and
increase the pressure within the tank 12.

[0017] The air storing portion 21 can be pressurized
with air via an air valve 32 located on the side of the tank
(Figure 2) or via an air valve 32 located on an air pres-
sure sensing assembly 33 (Figure 3). Regardless of the
location of the valve 32, the air storing portion 21 of the
tank 12 has an opening or spud 30 that receives the air
pressure sensing assembly 33.

[0018] Some embodiments of the invention have a
seal 39 positioned over the opening 30 or in the opening
30. Depending upon how the seal 39 is used, it can help
reduce the number of times the tank needs to be pres-
surized and depressurized while manufacturing the tank
12. Conventionally, an air gauge would be threaded into
the spud, and the tank would be pressure tested. Then
the air gauge would be removed so the tank could be
painted. Next the air gauge would again be threaded into
the spud so the tank could be pressurized. The pressu-
rized tank would then be shipped with the air gauge in-
stalled.

[0019] With the use of the seal 39 of the present in-
vention, the opening of the tank 12 can be sealed while
being manufactured. The tank can then be pressurized
without the need to attach the air pressure sensing as-
sembly 33 to the tank 12. Additionally, since the air pres-
sure sensing assembly 33 is not attached to the tank
prior to the painting process, it does not need to be de-
tached. Consequently, the tank 12 can remain pressu-
rized during the painting operation. Additionally, the
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pressurized tank 12 can be shipped without the air pres-
sure sensing assembly 33 attached. The potential for
damage to the air pressure sensing assembly 33 can be
reduced by shipping it separately from the tank.
[0020] The seal 39 can be made from several different
types of materials, such as elastic, resilient, inelastic, or
frangible materials depending upon the purpose of the
seal 39. For example, as will be discussed further below,
the seal 39 may be able to selectively open and close
the air volume. In such a situation, elastic materials may
be desirable.

[0021] The seal 39 can be attached to the inside of
the tank 12, to the outside of the tank, or a combination
of the two. The seal can also be located entirely on one
side of the opening 30, in the opening 30, on both sides
of the opening 30, or combination of the above. The seal
39 can be coupled to the tank in one or more conven-
tional fastening techniques, such as with adhesive or co-
hesive bonds, welds, rivets, friction fits, interference fits,
other conventional fasteners, and the like.

[0022] The seal 39 can be punctured or pierced by a
piercing member 42 located at the end of the air pres-
sure sensing assembly 33 while the air pressure sens-
ing assembly 33 is being attached to the tank 12. Pref-
erably, the seal is not fully punctured or pierced until the
air pressure sensing assembly 33 is sufficiently en-
gaged with the opening 30 of the tank 12 to prevent leak-
age of air. For example, if the air pressure sensing as-
sembly 33 were threaded into a spud surrounding the
opening 30, the piercing member 42 would not fully
pierce the seal 39 until the threads of the air pressure
sensing assembly 33 and the spud were sufficiently en-
gaged to prevent leakage. However, this does not mean
that the air pressure sensing assembly 33 is resting in
its fully engaged position with the spud. Rather, it only
needs to be engaged sufficiently enough to prevent sub-
stantial leakage. Preferably, it prevents all leakage.
[0023] The piercing member 42 can have a variety of
embodiments. For example, it can be a solid needle, a
hollow needle, a blade, a blunt end projection, a cylin-
drical projection, a pointed objected, a helical projection,
and the like. In some preferred embodiments, the pierc-
ing member 42 is similar to a hypodermic needle. As
illustrated in Figures 4-7, the piercing member 42 of
some embodiments has a hollow center that is in com-
munication with a conduit 45 of the air pressure sensing
assembly 33. Specifically, the hollow center is aligned
with the conduit 45. This allows air to travel through the
projection and into the air pressure sensing assembly
33. In some embodiments, the piercing member 42 can
be formed integrally with the air pressure sensing as-
sembly 33 as shown in Figures 4 and 5. However, in
other embodiments, the piercing member 42 can be
formed separately from and positioned contiguous with
and extend from the air pressure sensing assembly 33.
In such embodiments, the piercing member could have
a shoulder 43 that rests on a ledge 44 within the opening
30 as shown in Figures 6 and 7.



7 EP 1 528 166 A2 8

[0024] The air pressure sensing assembly 33 can be
constructed several different ways and with several dif-
ferent components — as is understood in the art. For
example, Figures 4 and 6 illustrate two different config-
urations of an air pressure sensing assembly 33. Each
assembly 33 has a conduit 45 coupled to the opening
of the tank 12 and in communication with the air storing
portion 21 of the tank. A pressure switch 14 and an air
gauge 51 are coupled to the conduit 45 and in commu-
nication with the air storing volume via the conduit 45.
As illustrated, the arrangement of these elements in Fig-
ure 4 is slightly different than the arrangements in Figure
6. A person having ordinary skill in the art will under-
stand that other arrangements are possible and various
components can be added or removed. Such variations
fall within the spirit and scope of the present invention.
For example, the air gauge 51 may not be necessary in
some embodiments and could therefore be omitted.
[0025] The pressure switch 14 and the air gauge 51
sense the pressure within the conduit 45. The air gauge
51 provides a visual indication of pressure within the
tank 12. The pressure switch 14 also senses the pres-
sure within the tank 12 and compares the measured
pressure with preset limits to determine whether to ac-
tive the pump. If the pressure is below the desired pres-
sure range, the pump will deliver water to the tank 12 to
increase the pressure within the tank 12. When the pres-
sure switch 14 activates the pump, it can also deactivate
the pump once the pressure rises above another preset
limit at the upper end of the desired operating range. In
some typical systems, for example, the pump will be ac-
tivated when the pressure within the tank drops below
thirty pounds per square inch and will be deactivated
when the pressure exceeds fifty pounds per square
inch. Other preset limits are also used and fall within the
spirit and scope of the present invention.

[0026] Figures 5 and 7 illustrate two other configura-
tions of an air pressure sensing assembly 33. Like the
previous assemblies, these assemblies 33 each have a
conduit 45 coupled to the opening 30 of the tank 12 and
in communication with the air storing portion 21 of the
tank. In addition to the pressure switch 14 and air gauge
51 seen in the previous assemblies, this assembly also
has an air valve 32 attached to the conduit 45 and in
communication with the air storing volume via the con-
duit 45. As illustrated, the arrangement of these ele-
ments in Figure 5 is slightly different than the arrange-
ment in Figure 7. A person having ordinary skill in the
art understands that other arrangements are possible
and various components can be added or removed.
Such variations fall within the spirit and scope of the
present invention.

[0027] The assemblies 33 shown in Figures 4 and 6
can allow the tank to be tested in a different manner than
the assemblies shown in Figures 5 and 7. However, they
do not necessarily need to be tested differently. For ex-
ample, the air pressure sensing assemblies 33 illustrat-
ed in Figures 4 and 6 do not need to be attached to the
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tank 12 for the tank 12 to be pressure tested. As illus-
trated, an air valve 32 is attached to the tank 12 separate
from the air pressure sensing assembly 33. As such, air
can be introduced through this valve 32 to pressurize
the tank without the need to attach the air pressure sens-
ing assembly 33.

[0028] In some embodiments, however, the air pres-
sure sensing assembly 33 can be coupled to the tank
for some operations and later removed without losing a
substantial amount of pressure. These embodiments
can utilize a resilient, self-closing seal 39 similar to the
valves used on inflatable athletic balls. Thus, the pierc-
ing member 42 can penetrate the seal 39 and be re-
moved from the seal 39 with the seal preventing sub-
stantial air loss. This arrangement would typically be
used with the air pressure sensing assemblies 33 illus-
trated in Figure 5, wherein the assembly 33 has an air
valve 32 and the piercing member 42 is integral with the
assembly 33. However, they can also be used with other
assemblies 33, such as the embodiment illustrated in
Figure 4. Specifically, the assembly 33 illustrated in Fig-
ure 5 can be attached to the tank 12 and used to intro-
duce air into the tank 12 via air valve 32 during the pres-
sure test. The assembly 33 can then be removed for the
painting operation. Upon removal of the air pressure
sensing assembly 33, the resilient, self-closing seal 39
will seal the opening 30 and prevent substantial pres-
sure losses from occurring. Then, during later opera-
tions, the air pressure sensing assembly 33 can be cou-
pled to the tank 12. Although this method and assembly
requires the additional steps of removing and re-attach-
ing the air pressure sensing assembly 33 when com-
pared to the previously discussed embodiments, it still
eliminates the need to depressurize and repressurize
the tank 12 when compared to conventional tanks.
[0029] Under certain conditions, the piercing member
42 can also pierce the elastic member 15 that separates
the water containing portion 18 from the air containing
portion 21. For example, if the air containing portion 21
portion were to develop an atmospheric leak as shown
Figures 8 and 9, the pressure sensed by the pressure
switch would drop and eventually trigger the pump to
activate. Since the elastic member 15 separates the wa-
ter containing portion 18 from the air containing portion
21, the addition of water to the tank 12 will not cause an
increase in pressure in the air containing portion 21.
Theoretically, the pump would continue to operate until
the tank 12 or a waterline developed a leak or burst.
However, if water were able to reach the pressure
switch, the water pressure could cause the pump to turn
off.

[0030] One way to allow water to reach the pressure
switch is to pierce the elastic member 15 with the pierc-
ing member 42. As water continues to fill the tank, the
elastic member 15 will be pushed closer to top of the
tank 12. Eventually, the elastic member 15 will contact
and be pierced by the piercing member 42. This will al-
low water to penetrate the air storing portion and contact
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the pressure switch to deactivate the pump. By aligning
the piercing member 42 with the conduit 45, water can
reach the pressure switch 14 relatively quickly. Specifi-
cally, since the conduit 45 is in communication with the
hollow portion of the piercing member 42, water can en-
ter the conduit 45 immediately after the piercing member
42 pierces the elastic member 15. The owner of the tank
12 may be alerted to the air leak by the pump cycling
every time water is drawn from the tank.

[0031] The embodiments described above and illus-
trated in the Figures are presented by way of example
only and are not intended as a limitation upon the con-
cepts and principles of the present invention. As such,
it will be appreciated by one having ordinary skill in the
art that various changes in the elements and their con-
figuration and arrangement are possible without depart-
ing from the spirit and scope of the present invention.
For example, various alternatives to the certain features
and elements of the present invention are described
with reference to specific embodiments of the present
invention. With the exception of features, elements, and
manners of operation that are mutually exclusive of or
are inconsistent with each embodiment described
above, it should be noted that the alternative features,
elements, and manners of operation described with ref-
erence to one particular embodiment are applicable to
the other embodiments.

[0032] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to
this specification in connection with this application and
which are open to public inspection with this specifica-
tion, and the contents of all such papers and documents
are incorporated herein by reference.

[0033] All of the features disclosed in this specifica-
tion (including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or proc-
ess so disclosed, may be combined in any combination,
except combinations where at least some of such fea-
tures and/or steps are mutually exclusive.

[0034] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving
the same, equivalent or similar purpose, unless ex-
pressly stated otherwise. Thus, unless expressly stated
otherwise, each feature disclosed is one example only
of a generic series of equivalent or similar features.
[0035] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel
one, or any novel combination, of the steps of any meth-
od or process so disclosed.

Claims

1. A water storage apparatus for selectively storing
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and releasing water delivered from a well via a wa-
ter pump, the apparatus comprising:

a pressure vessel having an opening and an in-
terior volume;

an elastic member inside the pressure vessel
and separating the interior volume into a water
storing volume and an air storing volume, the
water storing volume communicating with the
water pump and is filled with water supplied by
the pump, the air storing volume containing a
fixed amount of air, the volume of the air storing
volume decreasing and the pressure increas-
ing in response to water being pumped into the
water storing volume, the volume air storing
volume increasing and the pressure decreas-
ing in response to a decrease in the amount of
water in the water storing volume;

a conduit in the pressure vessel opening and
defining an air passage in communication with
the air storing volume;

an air pressure switch in communication with
the air passage and adapted to activate the
pump in response to the air pressure in the air
storing volume dropping below a first limit and
deactivating the pump in response to air pres-
sure rising above a second limit; and

a piercing member contiguous with the conduit
and extending into the air storing volume to
pierce the elastic member in the event that the
elastic member contacts the piercing member
due to the air storing volume shrinking below a
normal operating range of volumes.

The water storage apparatus of claim 1, wherein the
air passage extends through the piercing member.

The water storage apparatus of claim 1, wherein the
piercing member has an elongated needle shaped
body extending away from the conduit and into the
air containing volume.

The water storage apparatus of claim 1, wherein the
piercing member is integral with the conduit.

The water storage apparatus of claim 4, wherein the
air passage extends through the piercing member.

The water storage apparatus of claim 1, further
comprising a seal across the opening and contain-
ing the fixed amount of air in the air storing volume,
wherein the piercing member pierces the seal as
the conduit is coupled to the opening.
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The water storage apparatus of claim 6, wherein the
seal is a resilient seal.

The water storage apparatus of claim 6, wherein the
seal is frangible.

The water storage apparatus of claim 1, further
comprising a spud around the opening and a seal
across the opening, the conduit having a threaded
portion adapted to thread into the spud, the piercing
member piercing the seal as the conduit is threaded
into the spud.

The water storage apparatus of claim 9, wherein the
seal is resilient to allow the conduit and piercing
member to be removed from the opening without
sustaining substantial pressure loses in the air stor-
ing volume.

The water storage apparatus of claim 1, further
comprising an air pressure gauge coupled to the
conduit and in communication with the air passage,
the air pressure gauge sensing air pressure in the
air passage and providing a visual indication of
pressure.

A water storage apparatus for selectively storing
and releasing water delivered from a well via a wa-
ter pump, the apparatus comprising:

a pressure vessel having an opening and an in-
terior volume;

an elastic member inside the pressure vessel
and separating the interior volume into a water
storing volume and an air storing volume;

a conduit in the pressure vessel opening and
defining an air passage in communication with
the air storing volume;

an air pressure switch in communication with
the air passage and adapted to activate the
pump in response to the air pressure in the air
storing volume dropping below a first limit; and

a piercing member connected with the conduit
and extending through the opening and into the
air storing volume to pierce the elastic member
in the event that the elastic member contacts
the piercing member due to the air pressure
dropping below a second limit less than the first
limit.

The water storage apparatus of claim 12, wherein
the air passage extends through the piercing mem-
ber.
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14.

15.

16.

17.

18.

19.

20.

21.

22,

12

The water storage apparatus of claim 12, wherein
the piercing member has an elongated needle
shaped body extending away from the conduit and
into the air containing volume.

The water storage apparatus of claim 12, wherein
the piercing member is integral with the conduit.

The water storage apparatus of claim 15, wherein
the air passage extends through the piercing mem-
ber.

The water storage apparatus of claim 12, further
comprising a seal across the opening to contain the
fixed amount of air in the air storing volume in the
absence of the conduit, wherein the piercing mem-
ber pierces the seal as the conduit is coupled to the
opening.

The water storage apparatus of claim 17, wherein
the seal is a resilient seal.

The water storage apparatus of claim 12, further
comprising a spud around the opening and a seal
across the opening, the conduit having a threaded
portion adapted to thread into the spud, the piercing
member piercing the seal as the conduit is threaded
into the spud.

The water storage apparatus of claim 19, wherein
the seal is resilient to allow the conduit and piercing
member to be removed from the opening without
sustaining substantial pressure loses in the air stor-
ing volume.

The water storage apparatus of claim 12, further
comprising an air pressure gauge coupled to the
conduit and in communication with the air passage,
the air pressure gauge sensing air pressure in the
air passage and providing a visual indication of
pressure.

An apparatus connectable to a water storage tank
that can selectively release water and refill with wa-
ter delivered from a well via a water pump, the water
storage tank having a volume of stored air, the ap-
paratus comprising:

a conduit connectable with the tank and defin-
ing an air passage in communication with the
stored air in the tank;

an air pressure switch coupled to the conduit
and in communication with the air passage, the
air pressure switch operable to activate the
pump if the air pressure within the tank drops
below a first limit; and
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a projection contiguous with and extending
from the conduit in a direction away from the
pressure switch, the projection having an end
capable of piercing a seal of the tank.

The apparatus of claim 22, further comprising an air
pressure gauge coupled to the conduit and in com-
munication with the air passage, the air pressure
gauge senses air pressure in the air passage and
provides a visual indication of pressure.

The apparatus of claim 22, wherein the seal is lo-
cated across an opening of the tank, the seal main-
tains the pressure within the tank until the apparatus
is connected to the tank, the projection punctures
the seal as it connected to the tank.

The apparatus of claim 22, wherein the seal is an
elastic member that separates the tank into a water
storage volume and an air storage volume, the pro-
jection pierces the seal when the air storage volume
loses a substantial amount of air.

The apparatus of claim 25, wherein the elastic
member is one of a bladder or diaphragm.

The apparatus of claim 22, wherein the conduit
comprises a threaded portion adapted to thread on-
to the tank, the projection positioned to pierce the
seal as the conduit is threaded onto the tank.

The apparatus of claim 27, wherein the air passage
extends through the projection.

The apparatus of claim 22, wherein the air passage
extends through the projection.

The apparatus of claim 29, wherein the projection
is integral with the conduit.

A water storage tank adapted to selectively release
water and refill with water delivered from a well via
a water pump, the tank comprising:

a pressure vessel having an opening and an in-
terior volume;

an elastic member located inside the pressure
vessel and separating the interior volume into
a water storing volume and an air storing vol-
ume; and

a seal located over the opening, the seal allow-
ing the tank to be pressurized and remain pres-
surized without additional structure closing the
opening.

The water storage tank of claim 31, further compris-
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ing:

a conduit connectable with the tank and defin-
ing an air passage in communication with the
air storing volume in the tank;

an air pressure switch coupled to the conduit
and in communication with the air passage, the
air pressure switch operable to activate the
pump if the air pressure within the tank drops
below a first limit; and

a piercing member extending from the conduit,
through the seal, and into the tank, when the
conduit is connected with the tank.

The water storage tank of claim 32, further compris-
ing an air pressure gauge coupled to the conduit
and in communication with the air passage, the air
pressure gauge senses air pressure in the air pas-
sage and provides a visual indication of pressure.

The water storage tank of claim 32, wherein the
pressure vessel further comprises a spud around
the opening and the conduit further comprises a
threaded portion adapted to thread onto the spud,
the piercing member positioned to pierce the seal
as the conduit is threaded onto the spud.

The water storage tank of claim 34, wherein the seal
is resilient to allow the conduit and piercing member
to be removed from the opening without substantial
pressure loses in the air storing volume.

The water storage tank of claim 32, wherein the air
passage extends through the projection.

The water storage tank of claim 31, wherein the seal
is connected to the interior of the tank.

The water storage tank of claim 37, wherein the seal
is adhered to interior of the tank.

A method of manufacturing a water storage tank for
a well, the method comprising:

forming a pressure vessel having an opening,
an interior volume, and an elastic member lo-
cated inside the pressure vessel to separate
the interior volume into a water storing volume
and an air storing volume;

installing a seal over the opening, the seal ca-
pable of sealing the entire opening and adapted
to be punctured by a pressure switch mounting
assembly;

pressurizing the tank with air;
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preventing air from escaping the pressurized
tank through the opening with the seal;

and

packaging the pressurized tank for shipping
while the tank is pressurized.

The method of claim 39, further comprising:
removing the packaging; and

attaching the pressure switch mounting assem-
bly to the opening after the packaging has been
removed.

The method of claim 40, further comprising piercing
the seal with a piercing member coupled to the pres-
sure switch mounting as it is attached to the open-

ing.

The method of claim 39, further comprising sealing
the opening with the seal prior to pressurizing the
tank.

The method of claim 39, wherein the tank is pres-
surized through a valve located in a location other
than the opening.

The method of claim 39, further comprising painting
the pressurized tank.

The method of claim 39, wherein the seal is adhered
to the interior of the tank.
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