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- This invention relates generally to air-pressure

water supply systems of the type embodying a
pump for delivering water from a source of supply
to a pressure tank from which the water is dis-
tributed by air pressure, and in particular to a
device for feeding air into the tank to maintain
a desired air pressure in the tank,

invention will become apparent from the fol-
lowing description when taken in conneéction with

. the accompanying drawing In which:

An object of this invention is to provide an '
improved air feed device for an air pressure water .

sytem of the above mentioned: type.

Yet another object of this invention is to pro-
vide an air feed device for the pressure tank in an
air pressure water system which is adapted for
connection only to the tank and operable in re-
sponse to pressure changes in the tank.

-A further object of this invention is to provide
an air feed device for the pressure tank in an air
pressure water system which is comprised of a
relatively few number of parts, of & compact con-
struction adapied for assembly as a unit with g
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pressure tank, efficient in operation to continu- -

ously supply air to the tank to compensate for
. normal air losses from the tank, and capable of
operating over prolonged periods of time with a
minimum of servicing attention. ,

A feature of this invention is found in the pro-
vision of an air feed device for the pressure tank
of an air pressure water supply system in which
a check-valved piston for delivering air to the
tank operates against and into a water head

whereby all of the air acted upon by the piston -

is positively and completely exhausted during each
full working stroke of the piston.

Yet another feature of this invention is found
in the provision of an air feed device for an air
pressure water supply system in which a single

25

30

Fig. 1 is a longitudinal sectional view of the
air feed device of this invention shown embodied
in an air pressure water supply system; .

Fig. 2 is a reduced longitudinal sectional view
of the air feed device with parts shown in changed
position relative to their showing in Fig. 1:

Figs. 3 and 4 are illustrated similarly to Fig, 2
but .with parts thereof shown in changed posi-
tion; and L

Figs, 5, 6. and 7 are sectional detail views of
valve units illustrated. generally in Fig. 1. :

With reference to the drawings the air feed
device of this invention, indicated generally as’
10 in Fig. 1, is shown embodied in an air pressure
water supply system including a pump11, a motor
{2 for operating the pump and a pressure tank
13. The'motor 12 is an electric motor adapted to
be -connected in a well-known manner with g
source of electrical supply, and includes g con-
trol switch 14 air connected with the top of the
tank 13 through a pipe 16 and operable in re-
sponse to the air pressure in the tank to provide
for an automatic operation of the motor 12, and
in’ turn of the pump 1, to maintain s desired
water supply in the tank. The pump ! has an
Inlet pipe 11, connectible with a source of water
supply, and an outlet 18 connected to the bottom
of the tank 13 by & pipe 19. -

The air feed device 10 comprises a cylindrical

- casing 21 formed with a pair of co-axial cylinders
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cylinder with a pair of cylinder portions of differ- -

ent diameters has s piston structure movable in
one direction, in respense to an increase of pres-
sure in the tank, to effect a pressure build up in
the larger cylinder portion, and movable in an
opposite direction by the built up pressure as the
pressure in the tank is decreased. Air admitted
into the small cylinder, on movement of the piston
structure in response to the pressure increase in
_ the tank, is delivered to the large cylinder and

‘then into the tank as the piston structure is
moved in response to the pressure built up in the
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large cylinder portion. A bypass conduit in the

small cylinder portion, after a predetermined
travel of the piston structure, admits water from

the tank into the small cylinder portion so as

to eliminate the forming of an air pocket in the
small cylinder portion. S
Further objects, features and advantages of this

22 and 23 open to each other at their inner ends,
and with the cylinder 22 of a smaller diameter
than the cylinder 23. The outer ends of the
cylinders 22 and 23 are closed by end walls 24
and 26, respectively. ’
Operable within the casing 21 is a piston struc-
ture comprising a piston 27 for the cylinder 22,
and a piston 28 for the cylinder 23. A hollow.
member or tube 29 connects the pistons 27 and 28
for movement together. One end 31 of the tube
29 is extended through the piston 28 and is con-
nected to such piston by locking nuts 32 thread-
able on the tube end 31 against opposite sides of
the piston 28. With the tube end 31 extended
through the piston 28 it is seen that the tube 29 is
open to the cylinder 23 above the top side 33
of the piston 28 as viewed in Figs. 1, 2, 3, and 4.
The other end 34 of the tube 29 is received in an
annular recess 36 formed in the top side 37 of

- -the piston 21,.as viewed in Pigs. 1-4, and 6. It is

thus seen that the tube 29 is in g spaced relation
within the casing 21 and rigidly  connects the
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pistons 27 and 28 for concurrent reciprocal move-
ment.

Fluid communication between the tube end 34

~and the lower side 38 of the piston 27 is controlled

. by a check valve 39 including s tube 4{ having

its lower end threadable in a threaded opening
42 in the piston 21. A valve seat 43, within the
tube 41, cooperates with g valve member 44 having
a stem 46 loosely extended through an opening
41 formed in a stop 48 carried in the upper end
of the tube 41 and adapted to limit the upward
movement of the valve member 44, On opening
of the check valve 39, therefore, fluid is admitted
from the lower side of the piston 27 into the tube
29 for passage into the cylinder 23 above the
piston 28.

Air for feeding into the tank I3 is admitted
into the cylinder 22 to the lower side 38 of the
piston 27 by an air check valve indicated generally
in Fig. 1 as 49 and shown in detail in Fig. 7.
The valve 49 is of a usual type and includes a tube
51 threadable into a threaded opening 52 in the
outer end wall 24 of the cylinder 22. A valve seaf
53, within the tube 51, is open to the atmosphere
and is associated with a valve member 54 having
a stem 56 loosely extended through opening 57
formed in s stop member 58 carried in the tube
5(. The valve member 54 is normally retained in
a seated position on the valve seat 53 by a spring
59 mounted about the valve stem §6. On an up-
ward travel of the piston 27 the pressure within
that portion of the cylinder 22 below the piston
27 is reduced to a sub-atmospheric pressure
whereby the valve member 84 is opened to admit
atmospheric air into the cylinder 22.
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For a purpose which will appear later the cy-

linder 22 is provided intermediate its ends and on
its outer periphery with a boss member 6§ hav-
ing a fluid passage 62 arranged with its opposite
ends 63 and 64 at axially spaced positions on the
cylinder 22 and open to such cylinder.

The casing 21 is supported on the tank {3 by
a radially extended pipe §6 open at one end to
the casing 21 at substantially the junction of
the cylinders 22 and 23, and having its opposite
end 67 open to the tank 13 and threadable in &
sidewall thereof. The tube 66, and in turn the
tank 13, is in fluid communication with the cyl-
inder 23 at a position intermediate the ends
thereof, by the provision of a fluid conduit or
pipe member 68. Arranged in the pipe 68 is a
check valve 69 (Figs. 1 and 5) adapted to control
the flow of fluid from the cylinder 23 through the
pipes 68 and 66 into the tank 3. The check
valve 69 includes a casing 71 having a partition
wall 72 formed with a valve seat 13. A valve
member 184, responsive in operation to the pres-
sures in the cylinder 23 and in the tank (3, is
moved to a seated position with the valve seat
13 when the pressure in the tank 13 exceeds the
pressure in the cylinder 23, and is unseated when
the pressure in the tank 13 is less than the pres-
sure in the cylinder 23.

In the operation of the device of this invention
to feed air into the tank 13 to replace normal air
losses from the tank, assume the tank 13 to be
empty of water and the pistons 27 and 28 in their
positions shown in Fig. 1. At these positions of
the pistons the check valves 39, 48 and 69 are in
their closed positions illustrated in Figs. 6, 7 and
5, respectively. On operation of the pump I by
the motor 12 water is delivered to the tank I3
through the pipe 19. As the level of the water,
indicated as 76, rises in the tank 13, the air with-
in the tark is compressed between the water 16
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and the top of the tank 3. It is apparent, of
course, that the increase in air pressure within
the tank 13 takes place progressively with an in-
crease in the height of the water level within the
tank.

Until the water reaches the level of the pipe
or tube 66 air in the casing 21 between the pistons
27 and 28 is at the same pressure as the air in
the tank 3. However, passage of air into the
cylinder 23 through the pipe 68 is prevented by
the check valve 69. Due to the difference in the
surfece areas of the pistons 27 and 28 the pres-
sure of the air in the space 71, between the pis-
tons 27 and 28, acts against the piston 28 fo move
the piston structure upwardly within the casing
21. This upward movement of the piston struc-
ture effects g sub-atmospheric pressure in the cyl- -
inder 22 between the lower side 38 of the piston
27 and the end wall 24 of the cylinder 22, As a
result of this sub-atmospheric pressure the check
valve 49 is opened to admit air at atmospheric
pressure into the space 18 formed below the pis-
ton 21 by the upward travel of the piston strue-
ture. :

When the water in the tank {3 reaches the
level of the pipe 66 the air within the space 17 is
replaced by water at the same pressure, with such
air being exhausted from the casing 2{ through
the pipe 66 into the top of the tank 13. When this
condition occurs the parts of the device are in
their relative positions shown in Fig. 2. On a
continued supply of water into the tank {3 the
piston 27 continues to provide for a sub-atmos-
pheric pressure on the space 78 and for the piston
28 to compress the air within the cylinder 23.

In the event the air pressure in the cylinder
23, when the piston 28 is below the level of the
end 81 of the pipe §8, is greater than the pressure
within the tank 13 the valve 68 will open to ad-
mit air from the cylinder 23 into the tank through
the pipes 68 and 66. On movement of the piston
28 above the level of the pipe end 81 equal pres-
sures exist at opposite sides of the valve 69 due
to the fluid connection of the space 17 with the
tank 13 through the pipe 66.

As the air pressure in the tank i3 approaches
a value of about forty pounds per sgquare inch,
which is a usual maximum pressure in a water
supply system of the type illustrated in Fig. 1,
the piston 27 moves above the level of the lower
end 63 of the bypass 62, as illustrated in Fig. 3.
Water from the space 11 is thus admitted through

. the bypass 62 into the space 18 below the piston
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27. As a result the pressure within the space

18 is increased above atmospheric pressure to

the pressure in the tank {3 by virtue of its con- .
nection with the tank through the pipe 66, the ,
space between the pistons 27 and 28, and the by-

_pass 62. When the piston 27 is substantially be-

tween the ends 63 and 64 of the bypass 62 the
air pressure within the tank {3 is at substantially
forty pounds per square inch, whereby the motor
12 is shut-down by the action of the air pressure
control 14. The tank {3 is thus supplied with
water for delivery at a maximum pressure of
about forty pounds per square inch.

As water is removed from the tank {3 through
any suitable outlet means (not shown) the level
of the water 716 in the tank is decreased to in turn
effect & decrease in pressure of the air between
the water 76 and the top of the tank. Since the
pressure of the air within the cylinder 23 above
the piston 28 is also at 4 maximum value of about
forty pounds per square inch, when the motor 12
is stopped, the piston structure, on removal of
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water from the tank 13, is moved downwardly
by the air pressure acting on the top of the piston
28. As the piston 27 moves below the level of the
end 63 of the bypass 62 the air within the space
18 is compressed against the water, indicated as
79 in Figs. 3 and 4, which water 19 is trapped
within -the space T8, When the pressure of the
air in the space 18 exceeds the pressure of the
air in the cylinder 23 acting on the piston 28, the
check valve 39 opens to admit air from the space
18 and through the tube 29 into the cylinder 23.
As the piston structure continues to move down-
wardly, under the pressure. of the air in the cyl-
inder 23, the piston 28 moves below the level of
the end 81 of the pipe 68, to its position fllus~
trated in Fig. 4. If the pressure within the cyl-
inder 23, when the piston 28 is at itg position
shown in Fig. 4, is greater than the pressure
within the tank (3 the valve 69 opens to feed air
from the cylinder 23 to the tank 13,

By virtue of the body of water 19 within the
space 18 the piston 27 is capable of moving against
and into the water 79 so as to completely exhaust
any air from the air space 18 into the tube 28 for
passage into the cylinder 23. Should the piston

217 travel downwardly into the water 79 a portion-

of such water will pass through the valve 39 and
-the tube 29 into the cylinder 23, as illustrated in
Fig. 4. The piston 27, therefore, is movable
against and into the body of water 19, which
functions as a non-compressible cylinder head
for the piston, so that all of the air in the space
18 is completely exhausted at each full stroke of
the piston 27 whereby to positively eliminate any
dead air pockets within the cylinder 22. Air is
thus positively fed into the tank 13, through the
tube 29, cylinder 23, and pipes 68 and 66, during
each downward stroke of the piston structure.
With the parts of the feed device in their posi-
tions shown in Fig. 4, it is contemplated that the
pressure of the air within the tank 8 be about
twenty pounds per square inch. At this pressure
the control switch 14 starts the motor 12 whereby
water is again supplied to the tank 3. On an
upward travel of the piston structure, in response
to an increased pressure in the Wa.ter tank 13, the
piston 21 is moved upwardly from the body of
water 19. The operation of the device then pro-
ceeds In all respects as fully explained above in
connection with Pigs. 1-4. In the practice of this
invention it is contemplated that the cylinder
22 have a diameter of about two inches so that
when a sub-atmospheric pressure is produced in
the space 18 the valve 49 will open against the
weight of the water 19 to admit atmospheric air
through the water 19 and into the air space there
above. '
From a consideration of the above deseription
it 1s seen that the invention provides a device for
feeding air into the pressure tank of an air pres-
sure water supply system which is comprised of
a minimum numbet of parts assembled in a com-
pact relation and'adapted to be carried gs a unit
on the pressure tank through a s'ngle connec-
tion. The device is completely operable in direct
response to pressure variations in the tank and
capable of positively supplying air into the tank,
to replenish normal air losses therein, during each
cycle of water removal from the tank, In one
commercial embodiment of the invention the cyl-
inders 22 and 23 are about eight inches in length,
with the cylinder 23 having a diameter of three
inches, and the cylinder 22 a diameter of two
inches. In this embodiment the lower end 63 of
the bypass 62 is located about four and one-half
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inches from the closed end 24 of the cylinder 22,
_.Although the invention has been described with
respect to a preferred embodiment thereof it is
to be understood that it is not to be so limited
since changes can be made therein which are
within the full intended scope of the invention as
defined by the appended claiins, . - -

I claim: )

1. In an air pressure water supply system in-
cluding a pressure iank, an air feed device for
sald tank comprising a. cylinder formed with a
pair of coaxial cylinder.portions of different di-
ameters, and open at their inner ends, a pair of
pistons for sald two cylinder portions, a hollow
rod connected between said two pistons with its
ends open to the outer ends of said two cyl-
inder ‘portions, a first fluid conduit connected
with said cylinder between said two pistons and
with said pressure tank, a second fluid conduit
connected between said first conduit and one of
said cylinder portions, a check valve in said sec-
ond conduit providing for a fluid flow from said
one cylinder portion to said first conduit, a sec-
ond check valve in the end of said rod which is
open to the second one.of said cylinder portions,

--providing for_a_fiuid flow into said rod, an alr
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admission check: valve in the outer enhd of said
second cylinder: pprtlon and a hy-pass conduit
having opposite ends theréof open to said sec-
ond cylinder portion at axially spaced positions
thereon, with said. pistons being movable to-
gether in response to pressure changes in sald
pressure tank.

2. In an air pressure water supply system in-
cluding a pressure tank, an air feed device for
sald tank including a pair of co-axial cylinders
of different diameters, open to each other at their
inner ends and closed at their outer ends, a
piston’ structure including a pair of pistons for
said cylinders and having a fluid passage there-
in open at its ends to the outer ends of said cyl-
inders, first means fluid connecting said eylin-
ders at a position between said pistons with said
pressure tank, second means fluid connecting one
of sald cylinders with said first fluid connecting
means, a check valve in said second fluid con-
necting means opening to said first fluid con-
necting means, a second check valve in said fluid
passage opening to said one cylinder, an air ad-
mission check valve in the outer end of said
other cylinder, and a by-pass conduit having op-
posite ends thereof open to said other cylinder
at axlally spaced positions thereon, with said
piston structure being movable in response to
pressure changes in sald pressure tank.

3. In an air pressure water supply system in-
cluding a pressure tank, an air feed device for
sald tank including a first cylinder, a second
cylinder, with sald two cylinders being coaxial and
having their inner ends in fluid communication,
and sald first cylinder being of a larger diameter
than said second cylinder, a piston structure in-
cluding a pair of pistons for said cylinders and
a fluid conduit extended between said pistons with
its ends open to the outer ends of said cylinders,
a check valve means for introducing air into said
second cylinder adiacent the outer end thereof,
a check valve in said fluid conduit for admitting
fluid from said second cylinder into said first cyl-
inder, a second fluid conduit connected with said
tank and with said cylinders at a position be-
tween said pair of pistons, a third fiuid conduit
connected with said tank and said first cylinder
having a fluid check valve therein opening to said
tank, and a by-pass conduit for equalizing the
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pressures acting on opposite sides of the piston in said pressure tank comprising & single cylinder
said second cylinder, having the opposite ends -closed at its ends and having a large cylinder
_thereof open to said second cylinder at positions portion and a small cylinder portion open to each

spaced axially of said second cylinder, with said other, a first piston for sald large cylinder portion
piston structure being movable in response to § and a second piston for said small cylinder por-
pressure changes in sald pressure tank. tion, a piston connecting tube extended through

4. In an air pressure water supply system in- sald pistons to fluid connect said two cylinder
cluding & pressure tank, an air feed device for portions, with said tube being in a spaced rela-
said tank comprising a single closed oylinder tion within said cylinder, a first fluid conduit
having two portions of different diameters}a pis- 10 connecting the space between said two pistons

ton structure for said two cylinder portions in- with said pressure tank, a second fluid /c‘onduit
cluding .a first piston for the cylinder portion of connecting said large cylinder portion with said
larger diameter and a second piston for the cyl- pressure tank and having one end intermediate

inder portion of smaller diameter, & fluld pas- the ends of said large cylinder portion, a check
sageway in said piston structure having its ends 18 valve in said second fluid conduit opening to said
extended through said pistons for fluid commu- ‘pressure tank, an air admission check valve In
nication with said cylinder portions, s first fluid the closed end of said small cylinder portion, a
conduit connected with said small cylinder por fluid admission check valve in the end of said
tion between said two pistons and with said pres- tube extended through said second piston, and
sure tank, a second fluid conduit connected be- g0 2 fluld by-pass means having its opposite” ends
tween said large cylinder portion and said first open to said small cylinder portion at axially
fluid conduit and having a check valve therein spaced positions thereon, with said ;Sistons being
open‘ng to said tank, & second check valve carrled = movable In response to the pressures in sald
in sald fluid passageway at said second piston pressure tank to provide for the actuation of
and opening -to said fluid passageway to admit oo said check valves. .
fluld from,said small cylinder portion into said SWAN OSCAR CARLSON.
large cylinder portion, an air admission check
valve in the closed end of said small cylinder por- REFERENCES CITED
tion, and fluid by-pass means having its opposite The following references are of record in the
enéis in axélally spi%;ed pic(;sitio?s on sa.idtsma]tl)éyl- 3o file of this patent:
inder portion, w said piston structure being
movable in response to variations of the pressure UNITED STATES PATENTS
in said pressure tank. . Number Name Date

5. In an air pressure water supply system in. 1,108,894 ey e Sept, 1, 1914
cluding a pressure tank, an air feed device for gx 2,384,770 Ruth . Sept. 11, 1945




