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15 Claims.
. The Invention relates to water pressure sys-

. tems such as are assoclated with water pumps.

for supplying dwellings and the like, and more
particularly to an air charger for use in con-
nection with centrifugal shallow well pumps and
: centrifugal type deep well ejector pumps.

Such water pressure systems include a water
tank which receives water from the pump and
stores the water under pressure. An air cushion
is maintained over the top of the water in the
tank so as to force the water from the tank
through the pipes of the system.

A considerable amount of water. may be drawn
from the tank before the pressure is lowered
materially, and as the air pressure in the. tank
is lowered to a predetermined amount, the pump
is automatically started and air and water are
supplied to the tank until the water reaches a
. predetermined level and the air pressure is built
up to a predetermined point.

It is common practice in such systems to pro-
vide for automatically starting the pump when
the air pressure in the tank drops to 20 pounds,

and for automatically stopping the pump when"

the air pressure reaches 40
these extremes may be varied. .

It will, thus, be evident that it is necessary to
maintain the air pressure within some predeter-

bounds, although

mined limits and to replenish air to the tank - :
30 pumped and stored under air pressure is indi-

as it is absorbed or lost, in order to.maintain
this large cushion of air in the tank.

With most types of pumps air is supplied to
the tank through the pump, but where a cen-
trifugal type pump is used air cannot be carried
through the pump with satisfactory results. For

this reason, in a pressure system using a cen-.

trifugal type pump, it is necessary to provide
.mmeans for supplying air to the tank without tak-
ing the air in through the suction of the pump.

It is therefore, an object of the invention to
provide an air charger which will automatically.
supply air to the tank each time the pump is
operated without drawing the air through the
pump. » '

Another object is to provide an air charger
~which will work equally well with a shallow well
centrifugal pump and with a centrifugal type
ejector pump for deep wells, o ‘

A further object of the invention is to provide
an air charger which will operate equally well
with either pressure or vacuum on the suction of
the pump.. C ,

A still further object is the combining of an

air charger with a pressure regulating valve §8

20 ejector pump;

(CL 103—6)

when used on a centrifugal type deep well ejector
pump, ; .

‘The above objects together with others which
will be apparent from the drawings ,md follow-

5 ing description or which will be later referred to,

may be attained by constructing the improved
air charger in the manner illustrated in the ac-
companying drawings in which

Figure 1 is a side elevation with parts broken

10 in section showing a shallow well centrifugal

pump and storage tank wiyh the improved alr
charger connected thereto; -

Fig. 2, a vertical longitudinal section through
the air charger showing the same in operating

18 position;

Fig. 3, a view simflar to Fig. 2, showing the
air charger in the non-operating position;

Fig. 4, a view similar {o Fig, 1, showing the air
charger applied to a centrifugal type deep well

Fig. 5, a vertical longitudinal section tkirough

. the air charger as applied to the deep well pump;

and . .
Fig. 6, a transverse sectional view through the

28 air charger taken as on the line §—8, Figs. 2, 3,

and 5.” - ]
_ Similar numersals refer to similar parts
throughout the several views. -

The pressure tank into which the water is

cated at 10 in Figs. 1 and 4. This tank is con-
nected to the discharge side of the pump, which
may be a centrifugal shallow well pump as in-
dicated generally at 1 in Fig. 1, or a centrifugal

33 type, deep well, ejector pump as indicated gen-

erally at 12 in Pig, 4. )

The suction pipe 13 of the shallow well pump
f{ may have a check valve 14 located therein
as shown in Fig. 1 or, ifdesired, the ususl foot

40 valve may be located at the lower end of the

suction pipe. .
Each; of the pumps Il and 12 may be oper-

‘ated in accordance with usual pressure system

operation by means of & motor indicated gener-

45 ally at {5 which Is started by the usual automatic

pressure\ switch {8 mounted in direct communi-
cation w! the tank 10 and constructed and
operating in usual manner %o that when the
water level in the tank drops to a predetermined

50 low level the pressure switch automatically closes

and starts the motor operating the pump to de-
liver water to the tank until the water level
reaches a predetermined high level, at which
time the air cushion above the water has heen
compressed sufficlently to build up pressure nec-




24

essary to open the pressure switch {8 stopping
the operation of the motor and pump.

All of this is of usual and well-known construc-
tlon and operation as s also the ejector mech-
anism of the pump (2 which includes the deliv-
ery pipe 17 having the Venfurl tube (8 at its
lower end and the pressure pipe (9 leading
downward from the pump and having the up-
turned nozzle 20 at-its lower end for creating
high velocity at the Venturi throat.

The usualfoot valve 20 is located at the lower
end of the pipe, and as ghove meniloned this
foot valve may be located at the lower end of
the suction pipe 13 of the shallow well instead
of the check valve shown in Fig. 1.

The usual air vent valve 22 may be provided
upon the tank 18 at the meaximum water level
so a3 to vent off any excess air which may ac-
cumulate in the tank due to the operation of
the alr charging device o which the invention
pertains.

This air charger is indicated genersily at 23
and Is in the form of g substentially cylin-
drical housing consisting of three chambers com-
prising the high pressure chamber 24, the tank
chamber 25 and the diaphragm or low pressure
chamber 28,

A plunger 27 is s]ida,bly mounted through the

. bushing 28 located in the partition wall 29 be-

tween the {ank chamber 25 and the low pressure
chamber 28, the end of said plunger being cui
away to form g plurality of vanes 38 in substan-

‘tially cross shape so as to provide communics-

tlon through the same between the geveral cham-
bers when the plunger is in the retracted posi-
tion as shown in Fig. 3.

A dexible diaphragm &{ has iis peripheral

‘ portion clamped bétween the housing 28 and the

cap 32, as by the serews 33, the central portion
of seid diaphragm being clamped between the

. dlaphragm holding plates or washers 34 and at-

tached to the adjacent end of the plunger 27 as
by the screw 35.

A coll spring 36 is interposed between the
diaphragm and the outer end of the cap 32 for
normally holding the dlaphragm and plunger in
position shown in Figs. 2 and 5 so that the opén-
Ing through the bushing 20 is closed by the
plunger.

A Venturi tube 37 connects the hish pressure
chamber 24 and the tenk chamber 25 and com=
municates through the restricted opening 3§ with

. en air valve 89 of the well-known type common-

1y used upon automobile tires. A pipe 46 com-
municates with the tank chamber 25 and with
the automatic pressure switch 06.

An internsally threaded priming opening 4{ is
formed through the top wall of the housing 23
communicating with the high pressure chamber
20 and receives the threaded bushing 42 in which
is located the threaded tube 43 of the pressure
gauge 48 which indicates the operation of the
pump and the air pressure in the tank.

_An infernially threaded air vent 48 is formed
in the cap 82 and normally closed by the screw
plug 46. A threaded orifice 47 is formed in the
end of the cap 32 for receiving an orifice fit-
ting 48, the purpose of which will be later de-
scribed,

A threaded opening 49 is also formed in the
end of the ecap, in axial alignment with the
plunger. 27 o receive a threaded plug 50 when
the air charger is used upon g shallow well
Pump, or the regulator spring housing 5! when

10

18

20
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the air charger is used upon & deep well ejector
type pump. .

An internally threaded drain aperture 52 is
provided in the bottom weall of the housing 28
communicating with the high pressure chamber
24 and adapted to be closed by the drain plug -
53 when the air charger is used in conmnection
with 2 deep well pump. )

An internally threaded inlef neck 65 is formed
upon the bousing 23 communicating with the
high pressure chamber 24 and adaptad to be com-
nected as by the pipe 5§ with the discharge

-side of the pump.

A similar outlet neck 57 !s formed upon the
housing 23 and communicates with the tenlk
chamber 25 and is adapted to be connected as
by the pipe 58 with the tank 16, -

In connecting the air charger fo 2 shallow
well pump as shown in Figs. 1, 2, and 3, & strain-
er screen B9 is placed in the orifice fitting 47
and an elbow compression ftting 60 is mounted
upon the threaded neck 81 of the orifice filing.

A copper tube 62 is connected io the elbow

' 68 and to the shui-off valve casing B4 below the

25

30

valve 6% therein, as by the compression fittings
64 and 65, respectively.

A brass nipple 66 is connecied to the lower engd
of the valve casing 54 and to one end of & cop-
per tubing 67, the other end of which Is con-
nected as by the brass nipple 6§ directly to the

- intake side of the pump. -’

36

40

60

5]

7The valve 63 is provided for the purpose of
priming the pump. When this is necessary the
valve 68 is opened, the pressure gauge 44 and
bushing 42 are removed and the pump is filled
with water through the opening 40.

The pump is then started and water is allowed
to circulate until all air is carried out of the
pump 0§ and suction piping 18, after which the
valve 82 is closed and the pump is operated in
usual manner.

The same air charger is used in connection
with deep well pump as shown in Figs. 4 and 5,
-the connections being slightly different as shown.

When used on centrifugal type deep well
ejector pumps the air charging principle is ex-
actly the same as for the shallow well operation
excepting that & pressure regulating attachment
is used with -the air charger.

In 2 deep well ejector pressure system as illus-
trated in Fig. 4 a given pressure at the ejector
nozzle 20 is required at all times to keep the
pump operating: If the pressure is allowed to
drop off water will not be raised up to the cen-
trifugal pump 12 and the fow will cease.

The object of the pressure regulsting device is,
therefore, to maintain & set pressure on the
ejector nozzle 20 at all times regardless of the

- tank pressure.

@0

85

70».

This pressure regulator is mounted in the
housing 5! and comprises a plunger 69 slidsbly
located through the bore 70 in the outer end of -
the cap 82 and projected into the chamber 26.

A coil spring 71 is interposed between the head
72 of this plunger and the adjusting screw 18
which is adjustably mounted in the threaded
bore 74 in the outer end of the housing 51, and
arranged to be normally enclosed by the screw
cap 76.

In this arrangement of the invention a copper
tubing 62. leads from the orifice fitting 48 to the

_ suction nipple 76 which'is connected to the in-

76

take side of the pump (2 and is preferably pro-
vided with 2 screen 77 to prevent the restricted
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aperture 78 in the orifice fitting 48 from becoming
clogged. ’ o

" As in usual and well-known practice in pres-
sure system operation both the shallow well and
deep well systems are arranged to be operated
by the motor 15 being started by the automatic
pressure switch 16 when the water level in the
tank drops to the predetermined minimum level
indicated by the line A, the motor operating the
pump (I or (2, as the case may be, delivering

water to the tank (0 until the water reaches the

maximum level indicated by the line B at which
time sufficient air has been compressed in the
tank above the water to build up the pressure
necessary to open the switch (6 stopping the
motor and pump. .

When the pump starts to operate, pressure is
immediately built up in the chamber 24 of the
air charger, since the only passage open for flow
of water to the pressure tank 10 is through the
Venturi tube 87, and the opening through this
tube being small automatically causes the cen-
trifugal pump to operate at a high pressure,

The characteristics of the centrifugal type
pump &re such that as the pressure increases the
flow decreases until a point of equilibrium is
reached and water flows through the Venturi
tube 37 at a constant rate. °

Simultaneously with the high pressure created
in the chamber 24 by the pump, Tow pressure
occurs in the chamber 26 by reason of the water
in the chamber 26 being released through the
aperture 18 in the orifice fitting 48 and through
tubing 62 and 67 to the intake side of the pump.

This differential pressure between the cham-
bers 24 and 26 causes the diaphragm 31 to move
in the direction of the lowest pressure, that is,
toward the right as viewed in the drawings, com-
pressing the spring 36 until -the diaphragm 3f
and plunger 27 assume the position shown in
Fig. 3. ) o

The speed at which the diaphragm moves is
- governed by the size of the orifice 78 in the fitting
48. The plunger 21 being directly connected to
the diaphragm moves at the same rate of speed
as the diaphragm.

The pressure in the chamber 24 being con-

siderably higher than that in the chamber 25
' causes the water to flow through the Venturi
‘tube 37 at a high velocity creating a vacuum at
the throat of the venturi and causing atmos-
pheric air to be taken in through the air valve 39.
This air is mixed with the water and dis-
charged directly into the pressure tank through
the discharge outlet 51 and pipe §8. This flow
of water and air through the venturi continues
until the diaphragm 31 and plunger 27 are moved
to the position shown in Fig. 3 permitting water
to go directly from the chamber 24, and between
the vanes 30 of the plunger to the chamber 25.
The pressure is then immediately equalized in
the chambers 24 and 25 reducing the flow through
. the venturi 37 which ceases to draw air in
" through the valve 39. ‘ :

. The greater pressure in chamber 24 over cham- -

-ber 26 causes the diaphragm 3! to remain in the
.open position as shown in Fig. 3 during the time
the pump is operating. .
As soon as the pump stops pressure is com-
pletely equalized throughout the system by reason
of the foot valve 21 or check valve {4 and water

then flows back through the tube 62 or 62a to’

the chamber 26 equalizing the pressure on both

10

3
spring 36 to push the diaphragm and plunger
back to the normal or closed position.

This cycle is repeated each time the pump -
operates supplying the necessary amount of air
to the pressure tank 10. The operation above"
described is the same in both the shallow well
and deep well pumps. However, when used in
connection with the deep well pump the pressure
regulator mounted in the housing 51 functions
as follows: - -

When the pump starts the diaphragm 3! and

. plunger 2T move to the right as above described.

15

20

As the head of the screw 35 upon the plunger
ccmes in contact with the spring plunger 89 of
the pressure regulator the spring 11 is com-
pressed, the amount of compression being regu-
lated by adjusting the screw 13. B
With this arrangement pressure in the cham-
ber 24 can be exactly maintained at any set point.
The chamber 24 being in direct communication

 with the nozzle 20 this pressure is directed posi-
. tively to said nozzle.

25

30

35

As the tank pressure builds up a greater force
is exerted on the diaphragm 3i causing the
spring T{ to be further compressed allowing the
port opening 30 to become larger reducing the
Iriction loss through the valve at high pressure.

This'is very important in an ejector type pump
since any unnecessary friction results in reduc-
ing capacity. : .

From the above it will be obvious that the im-
proved air charger works automatically in con-
nection with centrifugal pumps of either shallow
well or deep well type, to take in atmospheric
air between the pump and the tank and charge
the air into the water from the pump so that
the desired air pressure may be supplied to the

-tank at all times, without in any manner inter-

40

45

fering with the cperation of the pump..
According to the provisions of the patent stat-
utes, we have explained the principle of our

‘invention and described an embodiment thereof,

but we desire to have it understood that within
the scops of the appended claims the invention
may be practiced otherwise than as specifically

- illustrated and described, as modifications may

be made by those skilled in the art without de-
parting from the spirit of the invention, which
resides in the provision of an air charger for
admitting air to the water line between the dis- -
charge side of the pump and the presstre tank

" regardless of the detail structure by which this

may be accomplished.

We claim: i

1. In a fluld pressure system having a water
pressure pump, an actuating means for the pump,
a pressure water and air tank, and a pressure
controlled means for starting and stopping said
pump, a pipe leading from the discharge side
of the pump to said tank, an air charger located,
In said pipe between the pump and the.tank, .
said air charger having an open passageway and
& normally closed passageway and means in said .
air charger for drawing atmospheric air into
the water stream from the pump when the pump
starts to operate, and discharging the air mixed

" with the water into the tank, through the open

7

\

passageway, a pipe connected to the air charger

"and to the intake side of the pump, and valve

means in the air charger under the influenc2 of
the pump suction and subjected to the higher

+ pressure on the pump discharge side of said val7e

means so that. said valve means is operated by
the difference of pressures for equalizing the

sides of the diaphragm 31 and permitting the ¥8 pressure on opposite sides of said open passage-

i
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way for rendering seid eir enirainment ineffec-
tive and for opening the closed passagcway to
provide & main pump discharge some time after
the pump sterts to operate.

2. In 2 fluid pressure system having & water
pressure pump, an actueting means for the
pump, & pressure water and air tank, and @ pres-
sure controlled means for sterting and stopping
said pump, & pipe leading from the discharge
side of the pump to sald tenk, an air cherger
located in said pipe between the pump and the
tank, said air charger having en open suxiliery
passageway and o normally closed main passage-
way, means in said 2ir charger for drawing
atmospheric air into the water stream from the
pump when the pump starts to operate, and dis-
charging the air mized with the water into the
tank through the auxiliery pessegewsy, & pipe
connected to the air charger end to the intake
side of the pump, and valve means in the air
charger under the influence of the pump suction
and subjected to the higher pressure on the pump

discharge side of said valve means so that sazid.

valve means is operated by the difference of pres-
sures for equalizing the pressure on opposite
sides of said auxiliary passageway for rendering
-said air entrainment ineffective and for opening
the main passagewsay to provide a2 main pump
discharge some time after the pump staris to
operate.

3, In a fluid pressure system having z water
pressure pump, an actuating means for the pump,
2 pressure water and air tank, and a pressure
controlled means for starting and stopping said
pump, 2 pipe leading from the discharge side of
the pump to seid tank, an air cherger located
in said pipe between the pump and the tank,
said air charger having a normeally closed pas-
sageway and means including & Venturi tube
and an air valve in said air charger. for drawing
atmospheric air into the water stream from the
pump when the pump starts to operate, and dis-
charging the air mixed with the weaier into the
tank, through said Venturi tube, 2 pipe con-
nected fo the air charger and to the intake side
of the pump and valve means in the air charger
under the infiuence of the pump suction and
subjected to the higher pressure on the pump
discherge side of seid valve means so that said
valve means is operated by the difference of pres-
sures for ecguelizing pressure on opposite sides
of the Venturi tube for rendering said air en-
trainment inefiective and for opening the closed
passageway to provide & main pump discharge
some time after the pump starts to operate.

4. In @ fluid pressure system having a water
pressure pump, an actuating means for the pump,
© & pressure water and air tenk, and o pressure
controlled means for starting and stopping seid
- pump, & pipe leading from the discharge side of
the pump to szid tank, an air charger located
in seid pipe between the pump and the tenk,
sgid alr charger having a normally closed pas-
sageway and meens including e Venturl tube
and an air valve In seid air charger for drawing
atmospheric alr into the water stream from the
pump when ¢the pump sterts to operate, snd
" discherging the air mixed with the water into
the tenk through the Venturi tube, & pipe con-
neeted to the air charger and connected o
the inteke side of the pump and vaelve means
in the zir chorger under the influence of the
pump suction and subjected to the higher pres-
sure on the pump discherge side of said valve

10

20

25

30

35

50

856

@0

2,288,487

the difference of pressures for eguelizing the
pressure on opposite sidez of s2id Venburl tube
for rendering said air entrainment inefiective
and for opening said normally closcd passage-
wey to provide & main pump discharge sometime
after the pump starts o operate.

5. In o fluid pressure system having 2 water
pressure pump, 2n actusting means for the pump,
2 pressure waber and zir {enk, and & pressure
controlled means for starting and stopping said
pump, & plpe leading from the discharge.side
of the pump to said tenk, an 2ir charger located
in said pipe between the pump and the tenk,

there being & high pressure chember in the air-

charger conunected ¢{o the discharge side of the
pumyp and & tenk chamber connected to the tank,
and & normally closed port between said cham-
bers, plunger means normeally closing sald port,
o Venturi tube normeally forming the only com-
munication betwesn the high pressure. chamber
and the tank chember of-the air chaerger and an
air valve communicating with the Venturi tube
for drawing sitmospheric air into the water
stream from the pump when the pump starts
to operate and discherging the air mixed with
the water into the tanlk, 2 pipe connected fo

. the air charger and connected to the inteke side

of the pump so thal sald plunger means is under
the influence of the pump suctionrx and subjected
to the higher pressure on the pump discharge
side of said plunger means snd so that said
plunger means is moved by the difierence of
pressures for egualizing the pressure In said
chambers for rendering said air entrainment
ineffective and for operating said plunger means

to provide a mein pump discharge some time

after the pump starts to operate.

6. In & fluld pressure system having s water
pressure pump, a2n sctuating means for the pump,
a pressure water and air tenk, and o pressure
controlled means for starting end stopping said
pump, 2 pipe leading from the discharge side of
the pump to seid tank, an air charger located
in said pipe between the pump 2ud the fenk,
there being 2 high pressure chamber in the gir
charger connected to the discharge side of the
pump and & tank chamber connected to the tank
and a normally closed port between said chem-
bers, & Venturi tube normelly forming the only
communication between the high pressure cham-
ber and the tenk chamber of the air charger
and an air valve communicating with the Venturi
tube for drawing atmospheric air into the water
stream from the pump when the pump staris
to operate and discharging the zir mixed with
the water into the ftank, and means Including

disphragm and plunger means controlling said” -

port and & pipe connecied to the air charger

and to intake side of the pump so thai said dia- '

phragm and plunger means is under the infiu-
ence of the pump suction end subjected to the
higher pressure on the pump discharge side of

said diephragm and plunger means and so that .

said digphragm and plunger mesns is moved by .

the difference of pressures for egualizing the
pressure in said chambers o provide 2 meain pump
discharge some time after the pump starts -to
operate.

7. In a2 fiuid pressure system heving & t&nk a

centrifugal type deep well ejector pump for sup-

plying lguid to the temk, o pipe leading from

the discharge side of the pump to the tanlk, an- -

air charger- located In seid pipe between the

pump and the tenlk, seld air cherger heving an -

meens o that sald velve means Is opembed by 90 open passageway and o mormmy closed pas-
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sageway, means in said alr charger for drawing
atmospheric air into the water stream from the
pump when the pump starts to operate and dis-
charging the air mixed with the water into the
tank, diaphragm and plunger means in the air
- charger controlling the normally closed passage-
" way and a pipe communicating with the air
charger and with the intake side of the pump
so that said diaphragm and plunger ineans is
under the influence of the pump suction and

10

subjected to the higher pressure on the pump -

discharge side :of said diaphragm and plunger
means and so that said diaphragm and plunger
means is moved by the difference of pressures
for equalizing pressure on opposite sides of the
open passageway and operating the diaphragm
and plunger means to open the closed passage-
way and provide a main pump discharge some
time after the pump starts to operate, and a
pressure regulator for controlling the operation
of the diaphragm and plunger means.

20

8. In a fluid pressure system having-a tank, a

centrifugal type deep well ejector pump for sup-
plying liquid to the tank, & pipe leading from
the discharge side of the pump to the tank, an
air charger located in said pipe between the pump
and the tank, said air charger having an open
passageway and a normally closed . passageway,
means in said air charger for drawing atmos-
pheric air into the water stream from the pump
when the.pump starts to operate and discharging
' the air mixed with the water into the tank, dia-
phragm and plunger means in the air'charger
controlling the normally closed passageway and

_ a pipe communicating with the air charger and.

with the intake side of the pump so that said
diaphragm and plunger means is under the in-
fluence of the pump suction and subjected to
the higher pressure on the pump discharge side
of said diaphragm and plunger means and so
that said diaphragm and plunger means is moved

by the difference of pressures for-equalizing pres-.

sure on opposite sides of the open passageway
and operating the diaphragm and plunger means
to open the closed. passageway and provide a
main pump discharge some time after the pump
- starts to operate, a pressure regulator for con-
trolling the operation of the diaphragm and

plunger means, and' means for adjusting the -

pressure. regulator.
9. In a fluid pressure system having a tank, a

23
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centrifugal type deep well ejector pump for sup- .

plying liquid to the tank, a pipe leading from
the discharge side of the pump to the tank, an
air charger located in said pipe between the
pump and the tank, said air charger baving an
_ open passageway and a normally closed passage-
way, means in said air charger for drawing at-

65

mospheric air into the water stream from. the -

pump when the pump starts to operate and dis-

charging the air mixed with the water into the
tank, diaphragm and plunger means in the air
charger controlling the normally closed passage-
way and a pipe communicating with the air
charger and with the intake side of the pump
so that said diaphragm and plunger means is
under the influence of the pump suction and
subjected to the higher pressure on the pump
discharge side of said diaphragm and plunger
means aad so that said diaphragm and plunger
means is moved by the difference of pressures
" for equalizing pressure on opposite sides of the
open passageway and operating the diaphragm

"~ and plunger means to open the closed passage-

65

70

time after the pump starts to operate, and &
pressure regulator for controlling the operation
of the diaphragm and plunger means, said pres-
sure regulator including a spring pressed plunger.
10. In a fluid pressure system having a tank, &
pump for supplying liquid to the tank, & pipe
leading from the discharge side of the pump to
the tank, an air charger located in said pipe
betweén the pump and the tank, means dividing
said air charger into a high pressure chamber
communicating' with the discharge side of the
pump, a tank chamber communicating with the
tank and a low pressure chamber, a pipe from
the low pressure chamber communicating with
the intake side of the pump, & Venturi tube form-
ing communication between the high pressure
chamber and the tank chamber, an air valve
communicating with the Venturi tube for admit-
ting atmospheric air thereto, there being a port
between the high pressure chamber and the tank -
chamber, a plunger for normally closing the
port, & diaphragm in the low pressure chamber
and connected to said plunger, and spring means
for holding the plunger in closed position when
the pump is not operating, so that when the
pump starts to operate water under pressure from
the high pressure chamber will pass through the
Venturi tube. to the tank chamber drawing in
air from the air valve, after which the diaphragm

“will be moved withdrawing the plungér and open-

ing the port.

11. In a fluid pressure system having a tank, a
centrifugal type deep well ejector pump for sup-
plying liquid to the tank, a pipe leading from
the discharge side of the pump to the tank, an
air charger located in said pipe between the
pump and the tank, means dividing said . air
charger into a high pressure chamber communi-

- cating with the discharge side of the pump, a

tank chamber communicating with the tank and
a low pressure chamber, a pipe from'the low
pressure chamber communicating with the intake
side of the pump, & Venturi tube forming com- -
munication between the high pressure chamber
and the tank chamber, an air valve communi-
cating with the Venturi tube for admitting at-
mospheric air thereto, there being a port be-
tween the high pressure chamber and the tank

- chamber, a plunger for normally closing the port,

a diaphragm in the low pressure chamber and

- connected to said plunger, and spring means for

holding the plunger in closed position when the
pump is not operating, so that when the pump
starts to operate water under pressure from the
high pressure chamber will pass through the
Venturi tube to the tank chamber drawing in
air through the air valve, after which the dia-
phragm will be moved withdrawing the plunger
and opening the port, and a pressure regulator
for controlling the operation of the diaphragm

~and plunger. .

12, In a fluid pressure system having a tank,
a centrifugal type deep well ejector pump for
supplying liquid to the tank, a pipe leading from
the discharge side of the pump to the tank, an
air charger located in said pipe between the
pump and the tank, means dividing said air
charger into a high pressure chamber communi-

‘cating with the discharge side of the pump, a

tank chamber communicating with the tank and

‘a low pressure chamber, & pipe from the low

pressure chamber communicating with the in-
take side of the pump, & Venturi tube forming
communication between the high pressure cham-

way and prwide & main pump dlschatge some 75 ber and the tank chamber. an air valve com-
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municating with the Venturl tube for eduoliting
atmospheric air thereto, there being & pors be-
tween the high pressure chember and the tonk
chember, 3 plunger for normally clesing the port,
& disphragm in the low pressure chamber snd
connected to said plunser, and spring mesns for
holding the plunger in closed position when the
pump is not operating, so thet when the pump
starts to operate, water under pressure from the
high pressure chamber will pass through the
Venturi tube to the tank chamber drawing in air
from the air valve, after which the diephragm
will be moved withdrawing the plunger and opsn-
ing the port, and & pressure regulator for con-
trolling the operstion of the diephregm and
plunger, seid pressure regulator Including o
spring pressed plunger,
i3. In ¢ Auld pressure system having & tenk, o
pump for supplying Houid to the temk, & pipe
leading from the discherge side of the pump o
the foank, an air charger located In said pipe be-
tween the pump snd the tenk, means dividing
c2ald afr charger infto & high pressure chamber
communiceting with the discharge side of the
pump, 2 tenk chamber communicating with the
tanlz and 2 low pressure chamber, 2 pipe from
" the low pressure chomber communicating with
the inteke side of the pump, & normeally closed
velve for providing communication between the
high pressure chamber and seid pive, & Venturi
tube forming communication between the high
bressure chémber and the tenk chember, an air
valve communicating with the Venturi tube for
admitting atmospheric air thereto, there being
& port between the high pressure chamber and
the tank chamber, 2 plunger for normelly clos-
ing the port, 2 disphresm in the low pressure
chamber end connected to seid plunger, and
spring means for holding the plunger In closed
position when the
when the pump steris to ‘operate water under
pressure from the high pressire chamber will
pass through the Venturi tube
ber drawing in aif from the air valve, after which
the 'diaphragm will be moved withdrawing the
plunger and opening the port,

14, In & fuld pressure system heving 2 tenk, a

pump for supplylng Howid to the tenk, g pipe
leading from the discharge side of the pump o
the tank, an air charger located in said pipe be-
tween the pump and the tenk, means dividing
sedd alr charger into = high pressure chamber
communicating with the discherge side of the
pump, & tank chamber communicating with the
tank and & low pressure chamber, o pipe from

pump is mot operating so that

5
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the low pressure chamber communicating with -
the imteks side of the pump, & Venturl tube .

forming communication between the high pres-

-sure chember end the tank chember, on air

valve communicating with the Venturi tube for
edmitting atmospheric air thereto, there being
& port between the high pressure chamber and
the tenk chember, & plunger for normslly elosing

the port, & diaphragm in the low pressure cham-

ber and connected fo sald plunger, end spring -

means for holding the plunger in closed position
when the pump I8 not operating, so that when
the pump sterts o operate water under pressure
irom the high pressure chamber will pass through
the Ventur! tube o the tenk chamber drawing
In oir from the air valve, aftér which the dia-
phragm will be moved withdrawing the plunger

- and opening the fport, there being en orifice in
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the pipe leading from the low pressure chamber

to the intslze side of the pump, the size of said

orifice controlling the speed of movement of the
plunger, ;

. 15, In'a fAuld pressure system having o water
pressure pump, an aciuating means for the pump,
& pressure water and sir tank, and s pressure
contzolled méans for starting snd stopping said

—

pump, & pipe leading from the discherge side of .

the pump o said:tdnk, an*air charger located

" in said pipe beiween the-pump snd the tank,
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$o the tank cham- -

45

there being o high pressure chamber. in the air

charger connectéd to the discharge side of the
pump and & tank chamber connected to the tank
and a normally closed passagewsy between said
chambers, valve means normelly closing said pas-

sageway, 2 Ventur! tube normeally forming the,

only communication between the high pressure
charaber and "the tank chamber of the air

cherger, an air valve communicating with the -

Venturi tube-for drawing atmospheric air into ‘

the water stream from the pump when the pump
starts to operate and discherging the 2ir mized
with the water into the tank through the Venturi
tube after which seid valve means will be moved
opening said normaily closed passageway, 2 pipe
leading from the high pressure chamber to-the
inlet side of the pump znd 2 valve in the pipe
between the high pressure chamber and the pump

- inlet so that the pump will be self-priming when

&0
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said valve is opened by reason of re-circulstion
of water from the dischiarge side of the pump

through the high pressure chember of’ the air-

cherger to the intake side of the pump.

WILLIAM J. CONERY. . -
CARLETON H. NEWMIER.



