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UNITED STATES PATENT OFFICE 
2,288,437 

Ant CHARGER FOR STORAGE TANKs 
William J. Conery and Carleton E. Newnier, 
Ashland, Ohio, assignors to The F. Myers & 
Bro. Co., Ashland, Ohio, a corporation of Ohio 
Aoplication July 22, 1941, Serial No. 403,508 

15 Claims. (C. 103-6) 
The invention relates to water pressure sys 

tems such as are associated 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 pounds, although 
these extremes may be varied. - 

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

when used on a centrifugal type deep well ejector 
pump. 

10 

s 

20 

The above objects together with others which 
will be apparent from the drawings and follow 
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 . Y. 

Figure 1 is a side elevation with parts broken 
in section showing a shallow well centrifugal 
pump and storage tank with the improved air 
charger connected thereto; - 

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

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

Fig. 4, a view similar to Fig. 1, showing the air 
charger applied to a centrifugal type deep well 
elector pump; . 

Fig. 5, a vertical longitudinal section through 
the air charger as applied to the deep well pump; 

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 
means 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. c-, 

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. 
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. - 
A still further object is the combining of an 

and 
Fig. 6, a transverse sectional view through the 

air charger taken as on the line 6-8, Figs. 2, 3, 
and 5. 
similar numerals refer to similar parts throughout the several views. 
The pressure tank into which the Water is 

cated at to 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 in Fig. 1, or a centrifugal 

35 type, deep well, ejector pump as indicated gen 

40 
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erally at 2 in Fig. 4. 
The suction pipe 3 of the shallow well pump 

f may have a check valve f4 located therein 
as shown in Fig. 1 or, if desired, the usual foot 
valve may be located at the lower end of the 
suction pipe. 
Each of the pumps and 2 may be oper 

ated accordance with usual pressure system 
operation by means of a motor indicated gener 
ally at 5 which is started by the usual automatic 
pressure switch mounted in direct commund 
cation the tank D and constructed and 
operating in usual manner to that when the 
water level in the tank drops to a predetermined 
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 been air charger with a pressure regulating valve is compressed sufficiently to build up pressure nec 
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essary to open the pressure switch 6 stopping 
the operation of the motor and pump. 

All of this is of usual and well-known construce 
tion and operation as is also the ejector mech 
anism of the pump 2 which includes the deliv 
ery pipe R having the Wentur tube f8 at its 
lower end and the pressure pipe 89 leading 
downward from the pump and having the up 
turned nozzle 29 at its lower end for creating 
high velocity at the Wenturi throa. 
The usual foot; Valve 2 is located at the lowe: 

end of the pipe, and as above mentioned this 
foot valve may be located at the lower end of 
the suction pipe 3 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 G at the maximum water level 
So as to vent off any excess air which may ac 
curmulate in the tank due to the operation of 
the air charging device to which the invention 
partains. 
This air charger is indicated generally at 23 

and is in the form of a substantially cyline 
drical housing consisting of three chanaers con 
prising the high pressure chamber 243, the tank 
chamber 25 and the diaphragm or low pressure 
chamber 23. 
A plunger 27 is slidably mounted through the 

bushing 28 located in the partition wall 29 pe 
tween the tank chamber 25 and the low pressure 3 
chamber 26, the end of said plunger being cut, 
away to form a plurality of vanes 3G in substana 
tially cross shape so as to provide communica 
tion through the same between the several chan 
bers when the plunger is in the retracted posi 
tion as shown in Fig. 3. 
A flexible diaphragm 3G has its periphera: 

portion clamped between the housing 23 and the 
cap 33, as by the screws 33, the central portion 
of Said diaphragm being clamped between the 
diaphragm holding plates or washers 34 and a 6 
tached to the adjacent end of the plunger 2, as 
by the screw 35. 
A coil spring 36 is interposed between the 

diaphragm and the outer end of the cap 32 for 
normally holding the diaphragm and plunger in 
position show in Figs. 2 and 5 so that the open 
sing through the bushing 23 is closed by the 
plunger. 
A Venturi tube 37 connects the high pressure 

chamber 24 and the tank chamber 25 and com. 
municates through the restricted opening 38 with 
an air valve 39 of the well-known type common 
ly used upon automobile tires. A pipe 40 com 
municates with the tank chamber 25 and with 
the automatic pressure switch G6. 
An internally threaded priming opening 4G is 

formed through the top wall of the housing 23 
communicating with the high pressure chamber 
20 and receives the threaded bushing 32 in which 
is located the threaded tube (33 of the pressure 
gauge 44 which indicates the operation of the 
pump and the air pressure in the tank. 
An internally threaded air vent 55 is formed 

in the cap 32 and normally closed by the screw 
plug 46. A threaded orifice 4 is formed in the 
(end of the cap 32 for receiving an orifice fits 
ting 48, the purpose of which will be later de 
Scribed, 
A threaded opening 49 is also formed in the 

end of the cap, in axial alignment With the 
plunger. 27 to receive a threaded plug 50 when 
the air charger is used upon a shallow Well 
jump, or the regulator spring housing 58 when 

5 

2C) 

the air charger is used upon a deep well ejector 
type pump. 
An internally threaded drain apexture 52 is 

provided in the botton wall of the housing 23 
communicating with he high pressure chamber 
26 and adapted to be closed by the drain plug 
53 when the air charger is used in connection 
with a deep well pump. 
An internally threaded inlet neck 5 is formed 

Upon the housing 23 communicating with the 
high pressure chainber 26 and adapted to be cogna 
nected as by the pipe 55 with the discharge 
side of the pump. 
A similar Outlet neck 57 is formed upon the 

housing 23 and communicates with the tank 
chanoer 25 and is adapted to be connected as 
by the pipe 53 with the tank G. 

In connecting the air charger to a shallow 
well pump as shown in Figs. 1, 2, and 3, a strain 
er screen 59 is placed in the orifice fitting 3 
and an elbowy compression fitting 66 is mounted 
upon the threaded neck. 66 of the orifice Siting. 
A copper tube 62 is connected to the elbow 

- 68 and to the shut-off valve casing 56 below the 
25 valve 63 therein, as by the compression fittings 

66 and 65, respectively. 
A brass nipple 66 is connected to the lower end 

of the valve casing 54 and to one end of 8 cogs 
per tubing 67, the other end of which is con 
nected as by the brass nipple (38 directly to the 
intake side of the pump. 

35 

5 

55 
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the valve 63 is provided for the purpose of 
prinning the punp. When this is necessary the 
valve 63 is opened, the pressure gauge 43 and 
bushing 32 are removed and the pump is filled 
with water through the opening 36. 
The pump is then started and Water is allowed 

to circulate until all air is carried Out of the 
pump and suction piping SS, after which the 
valve 63 is closed and the pump is operated in 
usual nanner. 
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 a pressure regulating attachment 
is used with the air charge. 

In a deep well ejector pressure system as illus 
trated in Fig. 4 a given pressure at the ejector 
nozzle 26) 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 2 and the fow will cease. 
The object of the pressure regulating device is, 

therefore, to maintain a set pressure on the 
ejector nozzle 20 at all times regardless of the 
tank pressure. 
This pressure regulator is mounted in the 

housing 56 and comprises a plunger 69 slidably 
located through the bore 70 in the outer end of 
the cap 32 and projected into the chamber 26. 
A coil spring is interposed between the head 
2 of this plunger and the adjusting screw 3 
which is adjustably mounted in the threaded 
bore it in the outer end of the housing 59, and 
arranged to be normally enclosed by the screw 
cap 5. 

In this arrangement of the invention a copper 
tubing 62a leads from the orifice fitting 48 to the 
Suction nipple 6 which is connected to the in 
take side of the pump 2 and is preferably pro 
vided with a screen to prevent the restricted 
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aperture 8 in the orifice fitting 48 from becoming 
clogged. W 

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 5 being started by the automatic 
pressure switch 6 when the water level in the 
tank drops to the predetermined minimum level 
indicated by the line A, the motor operating the 
pump or 2, as the case may be, delivering 
water to the tank to 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 is through the 
Wenturi tube 37, 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 size such that as the pressure increases the 
flow decreases until a point of equilibrium is 
reached and water flows through the Wenturi 
tube 37 at a constant rate. 
Simultaneously with the high pressure created 

in the chamber 24 by the pump, low pressure 
occurs in the chamber 26 by reason of the water 
in the chamber 26 being released through the 
aperture 78 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 3 to move 
in the direction of the lowest pressure, that is, 
toward the right as viewed in the drawings, con 
pressing the spring 36 until the diaphragm 3f 
and plunger 27 assume the position shown in 
Fig. 3. . 
The speed at which the diaphragm moves is 

governed by the size of the orifice 78 in the fitting 
48. The plunger 27 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 Wenturi 
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 57 and pipe 58. This flow 
of water and air through the venturi continues 
until the diaphragm 3 ? and plunger 2 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 2 or check valve 4 and 'Water 
then flows back through the tube 62 or 62a to 
the chamber 26 equalizing the pressure on both 

O 

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 O. 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 5 functions 
as follows: . - 

When the pump starts the diaphragm 3 and 
w plunger 2 move to the right as above described. 

15 

20 

As the head of the screw 35 upon the plunger 
comes in contact with the spring plunger 69 of 
the pressure regulator the spring f is com 
pressed, the amount of compression being regu 
lated by adjusting the screw 73. - 
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 
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As the tank pressure builds up a greater force 
is exerted on the diaphragm 3 causing the 
spring 7 to be further compressed allowing the 
port opening 30 to become larger reducing the 
friction 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 
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 Scopse 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 pressure tank 
regardless of the detail structure by which this 
may be accomplished. 
We claim: 
1. In a fluid 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 
a 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 

O 

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 influence of 
the pump suction and subjected to the higher 
pressure on the pump discharge side of said valve 
means so that said valve means is operated by 
the difference of pressures for equalizing the 

sides of the diaphragm 3 ? and permitting the 75 pressure on opposite sides of said open passage 



4. 
Way or rendering said air entralignment ineffec 
tive and for opening the closed passageway to 
provide a main punp discharge some time after 
the pump starts to operate. 

2. In 2), fluid pressure Syster having a Water 
pressure punp, 8in actuating means of the 
pump, a pressure water and air tank, and a pres 
Sure 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 oper auxiliary 
passageway and a normally closed Iain passage 
Way, means 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 Water into the 
tank through the auxiliary 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 influence of the pump suction 
and Subjected to the higher pressure on the pump 
discharge side of Said valve means so that said 
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 passageway to provide a main pump 
discharge some time after the pump starts to 
Operate. 

3. In a fluid pressure system having a water 
pressure pump, an actuating means for the pump, 
a preSSLAre Water 2nd air tank, and a pressure 
controlled means for starting and stopping said 
punp, a pipe leading from the discharge side of 
the pump to said tank, an air charger located 
in said pipe between the panp and the tank, 
Said air charger having a normally closed pas 
SageWay and nearns including a, Weatur tube 
and an air valve in said air charger. for drawing 
atmospheric air into the water streasin from the 
pump when the pump starts to operate, and dis 
charging the air mixed with the Water into the 
tank, through said Wenturi tube, a pipe con 
nected to the air charger and 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 said 
valve means is operated by the difference of pres 
Sures for equalizing pressure on opposite sides 
of the Wenturi tube for rendering said air en 
trainment ineffective and for opening the closed 
passageway to provide a main pump discharge 
Some time after the pump starts to operate. 

4. In a fluid pressure system having a Water 
pressure pump, an actuating means for the pump, 
a pressure Water and air tank, and a pressure 
controlled Eleans for starting and stopping said 

... purp, & pipe leading from the discharge side of 
the pump to said tank, an air charger located 
in said pipe between the pustap and the tank, 
Said air charger having a normally closed pas 
sageway and means including a Venturi tube 
and an air wave in said air charger for drawing 
atmospheric air into the V78te stream from the 
pump when the pump startig to operate, 82nd 
discharging the air mixed with the Water into 
the tan's through the Wentari tube, a pipe cone 
nected to the air charger and connected to 
the Catske side of the pump and valve needs 
in the air charger under the influence of the 
pump Sction and subjected to the higher pres 
sure on the puring discharge side of Said Valve 
Gaeans so the gaid weive Raeans is operated by 
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the difference of pressures so equalizing the 
pressure on opposite sides or said Wenturi tube 
for rendering said air entxaininent ineffective 
2nd for opening Said horrally closed passage 
way to provide a main pump discharge sometime 
after the pump starts to operate. 

5. In a fluid pressure system having a Water 
pressure purap, an actuating Gaeans for the pui Zap, 
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 taxhir, an air charge located 
in Said pipe between the purap and the tank, 
there being a high pressure chamber in the air 
charge connected to the discharge side of the 
pump and a tank chamber connected to the tank, 
and 8, normally closed gor, between said cham 
bers, plunger Eneas organally closing said port, 
a Wenturi tube normally forgining the only coin 
inunication between he high pressure. chamber 
and the tank charnber oil-the air charge and 2n 
air Valve continunicating With the Wenturi tube 
for drawing atmospheric air into the water 
stream from the purp when the pump starts 
to operate and discharging the air mixed with 
the Water into the tank, a pipe connected to 
the air charger and Coxanected to the intake side 
of the pump so that said plunger means is under 
the influence of the pump Stiction and subjected 
to the higher pressure on the pump discharge 
side of said punger aneans and so that said 
plunger means is moved lay the difference of 
pressures for equalizing the pressure in Said 
chambers for rendering said air entraininent 
ineffective and for operating said piunger ineans 
to provide a main pump discharge some time 
after the pump starts to operate. 

6. In 3, fluid pressure systeria having a, Water 
pressure pump, 3Xa actuating means for the p2 mp, 
a pressure. Water 2nd air tant, 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 pipa between the pump and the tank, 
there being a high pressure chamber in the air 
charger connected to the discharge side of the 
pump and a tank chain be connected to the tank 
and a normally closed port, between said cham 
bers, a Wenturi tube normally forming the only 
communication between the high pressure charin 
ber and the tank charaber of the air charger 
and an air valve communicating with the Wexnturi 
tube for drawing atmospheric air into the water 
stream from the panp when the pulp starts 
to operate and discharging the air mixed with 
the Water into the tank, and means including 
diaphragan and plunger Ineans controlling Said 
port and a pipe connected to the air charger 
and to intake side of the pump so that Said dial 
phraga and plunger nearns is under the infull 
(ence of the plannp Staction and subjected to the 
higher pressure on the pump discharge side of 
said diaphragm and plunger means and so that 
Said diaphraga and plunger means is noved by 
the difference of pressures or equalizing the 
pressure in said chamkers to provide a main pump 
discharge some time acter the pump starts to 
Operate. 

. In a fluid pressure system having as tants, a 
Centrifugal type deep Wei ejector pring for Sup 
plying liquid to the tank, 8, pipe leading from 
the discharge side of the patrap to the tank, an 
air charger located in said pipe between the 
purap and the tank, said air charger having an 
open passage.78y and a choicinally closed pas 
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sageway, means 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 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, 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. 

8. 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, 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 
fuence 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 
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time after the pimp starts to operate, and a 
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, a 
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 
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, a Wenturi 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, 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 
Wenturi tube to the tank chamber drawing in 
air from the air valve, after which the diaphragm 
will be moved withdrawing the plunger 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, a Wenturi tube forming con- . 
munication between the high pressure chamber 
and the tank chamber, an air valve communi 
cating with the Wenturi 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, 
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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 having an 
open passageway and a normally closed passage 
way, means in said air charger for drawing at 
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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 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 
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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, a pipe from the low 
pressure chamber communicating with the in 
take side of the pump, a Venturi tube forming 
communication between the high pressure cham 
ber and the tank chamber, an air valve com 

  



(S 
Oranicating with the Wei be of adoling 
atrospheric &is hegeto, here being 8, port oe 
tW7ee the high pessure chanabe and the tens 
chambek, 2, plunge for OG&Ely closing the port, 
a diaphraga in the low pressure chamber and 
Connected to Said plunge, 2nd spring aneans or 
holding the plurage is closed position. When the 
pinp is not operating, so that when the puxap 
starts to operate, R78te Undes pressure on the 
high pressure chamber will pass through the 
Went rituoe to the she chamber drawing in air 
CrO2C, the 3i, /alve, aftex which the diaphraga 
Will be moved withdrawing the plunger and opene 
ing the port, 82nd a pressure Regulato or con 
trolling the operation of the diaphragin and 
plunger, gaid pressure regulator including 2, 
Spring pressed page, 

13. & guidesSile system having & tants, a 
Quang for Supplying liquid to the Eife, a golpe 
leading from the discharge side og the pump to 
the 9ink, an air charge located in said pipe e 
tween the pucing and the tank, means dividing 
Said air charger into a high pressure chamber 
COOAOunicating with the discharge side of the 
aung, a tank (ciagnoe Coconunicating with he 
223 &nd 2, lovy pressure chamber, a pipe 3rom 
the OW Oressure charter communicating with 
the intake side of the puxap, 3, normally closed 
Valve or providing communication between the 
high pressure chamber and said pipe, s, Wenturi 
tube 3ozaning communication between the high 
QFeSSure ch: Obe and the tank chamber, ar, air 
Wave coin unicating with the Wenturi the or 
3drating Stonospheric air thereto, here being 
& got between the high pressure channoe and 
the tank chamber, 2 pillage or normally clos 
ing the port. 2, diaphragan in the low pressure 
chamber 2nd Connected to said plunge, and 
Spring 2means cox holding the plunger in closed 
position. When the plag is not operating so that 
When the pump starts to cperate Water inder 
pressure iron the high pressuire chamber Will 
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pass through the Weaturi the 8to the tents chan 
her drawing in aigrom the air valve, after which he diaphragm will be moved withdrawing the 
plunger &nd opening the port. 

4. In 8, it id pressure system having a tank, a 
putrap so supplying liquid to the tank, a pipe 
leading frog in the discharge side of the pump to 
ine texts, 22 air charge located in said pipe be 
Ween the puxap and the tank, neans dividing 

Said 2 charge into a, Bigh pressure chanber 
CO2) nic&ting with the discharge side 08 the 
9.E.g., 8, 95& ch2nke (2000:02 acating with the 
tax &Iad a low pressure chaice), a pipe from 
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2,388,487 
he io9 pressure charabex communicating with 
the Satake side, of the pump, 8, Wenturi tube 
forning communication between the high press 
gulfe (c.87mber 22nd the taxal chanbe, an air 
valve cornunicating with the Wenturi tube for 
additing ataOspheric air thereto, there being 
a por; between the high pressure chamber and 
the tsar charnbe, a plunger for normally closing 
the port, a diaphragma in the low pressure chan 
ber and connected to said plunger, and spring 
means to holding the plunge in closed position 
when the 92. G is not operating, so that when 
the pump starts to operate Water under pressure 
grOn the high pressure chamber will paSS through 
the Venturi tube to the tank chamber drawing 

3i from the air valve, after which the dia 
phragm. Will be moved withdrawing the plunger 
and opening the port, there being 2 orifice in 
ihe pipe leading from the iow pressure chamber 
to the intage side of the punp, the size of Said 
orifice controlling the speed of movement of the plunger. 

35. In a fluid pressure syster having a Water 
pressure pump, an actuating Eneans for the purnip, 
a pressure Water and air tank, and a pressure 
controlled Eneans 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, 
there being a high pressure chamber, in the air 
charger connected to the discharge side of the 
pump and a tank chamber connected to the tank 
gand a Gormally closed passageway between Said 
chambers, valve means normally closing said pas 
sageway, 2, Wenturi tube normally forming the 
only communication between the high pressure 
charabe and the tank chamber of the air 
charger, an air valve communicating with the 
Venturi tube. for drawing atmospheric air into 
the Fater stream frozin the pump when the pump 
starts to operate and discharging the air Enixed 
with the water into the tank through the Venturi 
tube after which said valve means will be moved 
opening said normally closed passageway, 2 pipe 
leading from the high pressure chamber to the 
inlet side of the pump and a valve in the pipe 
between the high pressure chamber 2nd the pump 

- inlet, so that the pump will be self-priming when 
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said valve is opened by reason of re-circulation 
of Water from the discharge side of the pump 
through the high pressure chamber of the air 
charger to the intake side of the pura.p. 
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