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UNITED STATES PATENT OFFICE 
2,486,288 

SELF-PRMING DEEP WELL PUMP SYSTEM 

Candido Jacuzzi and John E. Armstrong, Berke 
ley, Calif., assignors to Jacuzzi Bros., Incorpo 
rated, a corporation of California 

Application March 6, 1945, serial No. 581,212 
(C. 103-5) 10 Claims. 

1. 
Our invention relates to pump systems, and 

more particularly to a deep well pump system 
utilizing an injector assembly in the suction line. 
By suction line is meant that portion of the sys 
tem leading from the well to the intake of the 
pump, regardless of pressure conditions therein. 
Among the objects of Our invention are: 
(i) To provide a novel and improved deep well 

pump system; 
(2) To provide a novel and improved deep well 

pump system having no foot valve; 
(3) To provide a novel and improved deep well 

pump system having no valves at inaccessible dis 
tances below the pump; 

(4) To provide a novel and improved deep well 
pump system which is self-priming; 

(5) To provide a novel and improved deep well 
pump System having no working parts in the 
well; 

(6) To provide a novel and improved deep well 
pump system which is self-priming and requires 
no foot valve or check valve in the well; 

(7). To provide a novel and improved deep well 
pump system capable of being initially primed 
with a small amount of liquid; w 

(8) To provide a novel and improved deep well 
pump system capable of pumping a substantial 
amount of air without losing prime. 

Additional objects of our invention will be 
brought out in the following description of two 
embodiments of our invention, taken in con 
junction with the accompanying drawings where 
in: 

Figure 1 is a view in elevation and partly in 
section of a pump system of the deep well type, 
depicting one embodiment of our invention; 

Figure 2 is a view in section, taken in the plane 
2-2 of Figure 1; 

Figure 3 is a plan view of the system of Figure 1; 
Figure 4 is a view in elevation and partly in 

section of a modified form of Our invention. 
The system of Figure 1 includes a pump pref 

erably of the impeller type, having an intake 
opening 3 and a discharge passage 5. A suction 
line 7 connected to the intake opening, extends 
in an installation, to the bottom of the well, 
where it terminates in a strainer 9. For deep 
well operation, such suction line includes an in 
jector assembly 3, more commonly known as an 
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includes a priming chamber 2 preferably be 
tween the injector assembly 13 and the pump , 
and at substantially the level of the intake open 
ing 3 of the pump, the chamber reaching a height 
sufficient to support a liquid level above the pump 
impeller 23. 

In both the Suction line and the pressure line 
9, we provide a self-closing valve 25 and 27, 
respectively, which, in the absence of pump opera 
tion, close both lines and preclude liquid in the 
priming chamber 2 from draining down into the 
well. Such valves are designed to open during 
operating cycles of the pump, to unblock both the 
pressure line and suction line for conventional 
operation, the priming chamber serving to assure 
proper functioning of the pump during starting 
and thereby precluding the pump from becoming 
air-bound. 
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We prefer to embody the priming chamber 2 
in the pressure tank 29 to which the discharge 
passage 5 from the pump is generally connected, 
by including in the pressure tank, a horizontally 
disposed concavo-convex partition 3 along the 
general lines of the teachings of the application 

5 of Candido Jacuzzi for Pump system, Serial No. 
350,201, filed Aug. 3, 1940, now Patent No. 
2,354,811 of August 1, 1944. - 
The portion of the tank above the partition 3 

represents the pressure chamber 33 and has an 
Opening for connection to the pump discharge 
passage, besides a discharge spigot 35 for with 
drawal of water as needed. 
The lower portion, which represents the prim 

ing chamber 2, has an inlet opening with which 
the well portion 37 of the suction line communi 
cates, through the previously referred to self 
closing valve 25 and a passage 38 from said valve; 
and an outlet for communication with the intake 
opening of the pump, through a passage 39 con 
stituting the upper end portion of the suction 
line. The pump discharge passage 5 and this 
upper end portion of the suction line between 
the priming chamber and the pump are prefer 
ably formed as an integral part of a casting 4 
which houses the pump impeller 23, such casting 
being designed to house and support the self 
closing valves 25 and 27 and provide the pas 
sages associated with these valves and which are 
necessary to complete the flow path of liquid in 

eductor, and involving the customary nozzle 5 so the pump system. 
and venturi in substantial alignment, the 
nozzle in turn representing the termination of a 
pressure line 9 connecting the nozzle to the dis 
charge passage of the pump. 

In this respect, the casting preferably provides 
a pair of vertically aligned valve chambers 43 
and 45 partitioned off from each other by a me 
tallic bellows 47. The upper chamber has a 

In the present system, the suction line also 55 side Wall opening 49 for connection to the pres 
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sure line 9, and a horizontal pump discharge 
passage connecting opening 5, the rim of which 
forms a seat 53 for the valve 2. 
The lower chamber 45, like the upper cham 

ber 43, is also provided with a Wall opening 55, 
which could be somewhat larger in diameter than 
the opening 49 for direct connection to the Well 
portion of the suction line which leads down into 
the well. This same chamber also has a valve 
opening 57 which is disposed in alignment with 
the upper valve opening 5 and communicates 
with the passage 38 to the inlet opening of the 
priming chamber. For ease of manufacture, 
such waive opening is formed in a disk 6 
threaded into position through an opening in the 
bottom of the casting, closable by a threaded 
plug 63. 
The valves 25 and 27 are similar in construc 

tion and preferably of the disk type provided 
with a seating gasket 65 and having upstanding 
guide pins 67 extending through the respective 
valve openings. They are coupled together into 
a valve assembly, by means of a rod 69 passing 
through and firmly sealed to the bellows 4. 
This valve assembly is installed with the bellows 
normally under compression, whereby the valves 
become self-closing in the absence of any coun 
ter-force tending to open the Same. 
Upon installing a system of the type described, 

the pump must be given an initial priming, 
which is accomplished by introducing water into 
the pressure chamber 33 through a removable 
plug opening 7 from where the water runs in 
reverse direction, through the discharge passage 
5 and the impeller 23 of the pump, into the 
priming chamber 2 until the priming chamber 
is substantially filled. 
The presence of the self-closing valves pre 

cludes any of this water from draining into the 
well through either the pressure line or the Suc 

- tion line, and inasmuch as these valves are dis 
posed above ground level, as represented by the 
bottom edge of the pressure tank, a minimum 
amount of water is required to prime the pump. 
Upon starting up of the pump, therefore, wa 

ter from the priming chamber will be pumped 
back into the pressure chamber 33 of the pres 
sure tank 29, and in so doing, the pressure in the 
discharge passage 5 of the pump Will gradually 
increase as an air cushion in the pressure cham 
ber develops. At the Same time, a reduction in 
pressure will occur in the passage 38 to the in 
take opening to the priming chamber, which is 
in the suction line of the pump system. The 
differential pressure on the valve assembly, thus 
created, will, therefore, be in a direction tending 
to open the valve assembly, and Such opening 
will occur when the differential pressure reaches 
a value sufficient to overcome the compressive 
force of the bellows 4. 
Upon opening of such valves, therefore, it be 

comes apparent that both the pressure line and 
the suction line become open for Operation in the 
lifting of water from the Well, to realize conven 
tional operation of the entire system. 
When the air cushion preSSure in the pressure 

chamber reaches its desired value, the system, 
through the automatic operation of a pressure 
switch 73 normally included in systems of this 
type, automatically shuts down. 

Following this, the unit pressure will equalize 
at both ends of the valve assembly, and inasmuch 
as the lower valve 25 presents a larger area than 
the upper valve, there will be established a pre 
dominance of pressure in the direction of closing, 
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4. 
the action of the bellows, will assure closing of 
these valves during non-operating conditions of 
the pump system, even with the pressure cham 
ber at maximum air cushion pressure. Upon 
closing of the valves, the water in the pressure 
line and suction line is free to drop to a level 
which will be supported by atmospheric pressure 
on the water in the well. - 

It is important to note that the disposition of 
the Self-closing valve assembly at or above 
ground level, leaves the portion of the system 
Which is at inaccessible distances below ground, 
free of any moving parts whatsoever, for the 
Conventional foot valve is no longer needed, and 
the injector assembly is inherently a type of 
pump involving no moving parts. 
When the priming chamber is embodied in 

the pressure tank as illustrated and described, a 
ball valve 75 or corresponding valve may be in 
cluded in the partition 3 and when so included, 
the system will take on the added function of 
Separating the air out of the liquid in the suc 
tion line during operations of the pump, and 
upon Shut-down of the pump, forcing such sepa 
rated air into the pressure chamber to replenish 
loss of air from the air cushion therein. Such 
mode of Operation is fully disclosed and described 
in the aforementioned application of Candido 
Jacuzzi for Pump system. 

In the System depicted in Figure 4, wherein 
parts identical to those of Figure 1 bear corre 
Sponding reference numerals, the pump dis 
charges into the pressure line 77 exclusively, and 
the pressure tank 79, instead of being connected 
to the discharge of the pump , as in convention 
al Systems, is in this instance connected in the 
Suction line 8. When so disposed, the pressure 
tank also takes on the function of a priming 
chamber. 
As in the System of Figure 1, a self-closing 

valve 83 and 85, respectively, is inserted in both 
the pressure line and the suction line, at points 
accessible from the pump or from ground level. 

Unlike the system of Figure 1, however, the 
Valve 85 in the suction line is of the check valve 
type, operative to open in response to pressure 
of Water, rising in the suction line in response 
to pumping action of the injector assembly 3, 
while the valve 83 in the pressure line is of the 
Solenoid type, connected in parallel with the 
pump motor 87 and thereby energized along with 
the pump motor. 
A pressure Switch 73 connected in the suction 

line between the pressure tank 79 and the pump 
l, will function to control both the operating 
Cycles of the pump and the opening period of the 
Solenoid Operated valve 83 to realize proper pres 
Sure conditions in the pressure tank. 
The presence of the solenoid operated valve in 

the pressure line and the check valve in the suc 
tion line, preclude drainage of the liquid from 
the pressure tank down into the well during 
quiescent periods of the pump, and consequently 
eliminate any necessity for the conventional foot 
valve or any other working parts in the well. 
The location of the pressure tank in the suc 

tion line greatly simplifies the separation of air 
from the liquid drawn up from the well, for the 
air will automatically rise to the surface of the 
liquid in the tank, and inasmuch as this tank 
is the pressure tank, such air will serve to re 
plenish the air cushion in the most simple and 
direct manner, without resorting to the more 
complicated and involved means formerly con 

and such predominance of pressure assisted by 75 sidered essential in prior art systems, 



rt thus becomes apparent from the above de 
scriptions of two embodiments of our invention, 
that the same fulfill its objects as previously set 
forth. While we have described these embodi 
ments in considerable detail, the same are sub 
ject to alteration and modification, without de 
parting from the fundamental aspects of the in 
vention. Accordingly, we do not desire to be 
limited in our protection to the specific details 
illustrated and described, except as may be ne 
cessitated by the appended claims. 
We claim: 
1. In a deep well pump system, a pump having 

an intake opening and a discharge passage, a 
priming chamber, a suction line to said intake 
opening of said pump and including said priming 
chamber and an injector assembly involving a 
venturi and nozzle, a pressure line connecting 
said discharge passage with said nozzle, a Self 
closing valve in said suction line and a self-clos 
ing valve in said pressure line at accessible dis 
tances from said pump and adapted during quies 
cent periods of said pump to retain a liquid level 
in said priming chamber, and means for Opening 
each of said valves during operation of Saidpump. 

2. In a deep well pump system, a pump hav 
ing an intake opening and a discharge passage, 
a priming chamber, a suction line to said intake 
opening of said pump and including said priming 
chamber and an injector assembly involving a 
venturi and nozzle, a pressure line Connecting 
said discharge passage exclusively with said noz 
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driving means and said electrically energizable 
valve in response to a drop in priming chamber 
pressure to a predetermined value. 

6. In a deep well pump system, a pump having 
an intake opening and a discharge passage, a 
priming chamber having Connection with Sald 
intake opening, a suction line to said intake 
opening of said pump and including an injector 
assembly involving a venturi and a nozzle in align 
ment therewith, a pressure line Connecting said 
discharge passage with said nozzle, and a self 
closing valve assembly blocking said suction and 
pressure lines during quiescent periods of said 
pump, Said valve assembly being exposed to the 
differential pressure developed between said suc 
tion and pressure lines upon operating said pump 
with said priming chamber as a source of liquid, 
to open both said suction and pressure lines. 

7. In a deep well pump system, a pump having 
an intake opening and a discharge passage, a 
priming chamber, a suction line to said intake 
opening of Said pump and including said priming 
chamber and an injector assembly involving a 
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zle, a self-closing valve in said suction line and . 
a Self-closing valve in Said pressure line at ac 
cessible distances from said pump and adapted 
during quiescent periods of said pump to retain 
a liquid level in Said priming chamber, and means 
for opening each of said valves during operation 
of Said pump. 

3. In a deep well pump system, a pump hav 
ing an intake opening and a discharge passage, 
a priming chamber, a suction line to Said intake 
Opening of said pump and including said prim 

40 

ing chamber and an injector assembly involving 
a venturi and nozzle, a pressure line connecting 
said discharge passage with said nozzle, self-clos 
ing valve means adapted during quiescent periods 
of said pump to retain a liquid level in Said prim 
ing chamber, and means for withdrawing liquid 
from said priming chamber for external use. 

4. In a deep well pump system, a pump hav 
ing an intake Opening and a discharge passage, 
a tank, a suction line to said intake opening of 
said pump and including said tank at approxi 
mately ground level and an injector assembly 
involving a venturi and nozzle at a substantial 
distance below ground level, a pressure line con 
necting said discharge passage with said nozzle, 
valve means adapted during quiescent periods of 
said pump to retain a liquid level in said tank, 
and means for withdrawing liquid from said tank 
for external use. 

5. In a deep well pump system, a pump hav 
ing an intake opening and a discharge passage, 
means for driving said pump, a priming cham 
ber having connection with said intake opening, 
a suction line to said intake opening of said pump 
and including an injector assembly involving a 
ventur and nozzle, a pressure line connecting 
said discharge passage with said nozzle, a self 
closing check valve in said suction line and a 
self-closing electrically energizable valve in said 
pressure line adapted during quiescent periods 
of said pump to retain a liquid level in said prim 
ing chamber, and means for energizing said pump 
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venturi and a nozzle in alignment therewith, a 
pressure line connecting said discharge passage 
with said nozzle, and a self-closing valve assembly 
blocking said suction and pressure lines during 
quiescent periods of said pump, said valve as 
sembly being exposed to the differential pressure 
developed between said suction and pressure lines 
upon operating said pump with said priming 
chamber as a source of liquid, to open both said 
suction and pressure lines. 

8. In a deep well pump system, a pump having 
an intake opening and a discharge passage, a 
pressure tank connecting with said discharge pas 
Sage and having a partition therein creating a 
priming chamber, a Suction line to said intake 
Opening of Said pump and including said priming 
chamber and an injector assembly involving a 
venturi and a nozzle in alignment therewith, a 
pressure line connecting said discharge passage 
with said nozzle, and a self-closing valve assembly 
blocking said suction and pressure lines during 
quiescent periods of said pump, said valve as 
Sembly being exposed to the differential pressure 
developed between said suction and pressure lines 
upon operating said pump with said priming 
chamber as a Source of liquid, to open both said 
Suction and pressure lines. 

9. In a deep well pump system, a pump having 
an intake opening and a discharge passage, a 
pressure tank connecting with said discharge pas 
Sage and having a horizontal partition therein 
creating a pressure chamber and a priming cham 
ber, a suction line to said intake opening of 
Said pump and including said priming chamber 
and an injector assembly involving a venturi and 
a nozzle in alignment therewith, a pressure line 
connecting Said discharge passage with said 
nozzle, a self-closing valve assembly blocking said 
suction and pressure lines during quiescent periods 
of Said pump, said valve assembly being exposed 
to the differential pressure developed between 
said suction and pressure lines upon operating 
said pump with said priming chamber as a source 
of liquid, to open both said suction and pressure 
lines, and a valve in said partition for releasing 
air from Said priming chamber into said pressure 
chamber. 

10. In a deep well pump system, a pump having 
an intake opening and a discharge passage, a 
tank, a suction line to said intake opening of 
said pump and including said tank at approxi 
mately ground level and an injector assembly 

5 involving a venturi and nozzle at a substantial 
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distance below ground level, a pressure line Con- REFERENCES CTED 
necting said discharge passage with said nozzle, 
means between said pump and injector assembly n getReferences are of record in the 
adapted during quiescent periods of said pump pa 8 
to retain a liquid level in said tank, and means is UNITED STATES PATENTS 
for withdrawing liquid from said tank for external Number Name Date 
VSe. 2,056,994 Woods ------------ Oct. 13, 1936 

SEEng 2,246,678 Harris ------------ June 24, 1941 
X 2,275,364 Harris -------------- Mar. 3, 1942 

2,327,637 Harris ------------ Aug. 24, 1943 
2,354,811 Jacuzzi ------------ Aug. 1, 1944 


