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UNITED STATES PATENT OFFICE 
PUM.PNG SYSTEM 

walter Shallenberg, Salem, Ohio, assignor to The 
Deming Company, Salem, Ohio, a corporation 
of Ohio 

Application October 24, 1945, Serial No. 624,269 
(C. 103-5) 8 Claims, 

This invention relates to a fluid pumping sys 
ten, and more particularly to a pumping system 
adapted for use in household water and similar 
fluid supply systems. These, therefore, are the 
general objects of the present invention. a 
Another object of this invention is to provide 

an improved pumping system of the type utiliz 
ing a fluid pressure storage tank and an inter 
mittently operating fluid pump, particularly 
adapted for use with shallow wells and capable 
of efficient and economical operation at relatively 
high pressure, and at the same time provide a 
compact system which will be inexpensive to 
manufacture and install. 
Other objects and advantages of the present 

invention will become more apparent from the 
following description, reference being had to a 
preferred embodiment of the invention illustrated 
in the accompanying drawings. The essential 
features of the invention Will be summarized in 
the claims. 

In the drawings, Fig 1 is an elevation of my 
improved pumping system; Fig. 2 is a frag 
mentary plan view on an enlarged scale of the 
system, a portion of the fluid pressure storage 
tank being broken away; and Fig. 3 is a vertical 
section as indicated by the offset line 3-3 on 
Fig. 2. 
The pumping system of the present invention 

includes a motor driven pressure pump which 
Supplies fluid under pressure to a pleSSure Stor 
age reservoir or tank f. Water supplied to the 
tank passes therefrom through a manifold 2 
which distributes a portion of the water to a jet 
pump 14 and another portion thereof to a serv 
ice line 5 or household watel supply conduit. 
The jet pump 4 is carried by the manifold 2 
and serves to draw fluid from a well, indicated 
at 6, and discharge it into the intake of the pres 
sure pump O. In such a system the capacity of 
the pump is increased thereby permitting the 
use of a smaller pump and storage structure. 
Likewise, the improved system develops a con 
paratively high pressure, because the pressure of 
the pressure storage tank passing through the 
jet, increases the pressure at the intake of the 
pressure pump which, in turn, produces a higher 
discharge pressure, Indeed I have found that the 
natural pressure developed by a centrifugal pump 
is for practical purposes doubled by the use of my 
improved system. 
The pressure pump 0, as illustrated, is of the 

rotary or centrifugal type, and comprises an in 
peller 20 mounted in the usual impeller casing 2 
provided with one or more peripheral discharge 

O 

5 

20 

2 
passages 22. The impeller casing is mounted in . 
Substantially the center of a housing 38 which 
provides a pump discharge chamber 24, the walls 
of which are spaced from the was of the im 
peller casing. The impeller 20 is carried by a 
shaft 25 which extends upward through a suit 
able bushing 26 carried by the top wall 29 of the 
discharge chamber and which is drivingly con 
nected by a coupling 27 with the armature shaft 
of a motor 28 mounted atop the housing 33. 
As illustrated, the upper wall of the pump 

housing .33 and the upper wall of the impeller 
casing 2 are integral and are secured in contact 
with the lower portions of the housing and im 
peller casing respectively by suitable bolts (no', 
shown) but which pass through the upper wall 29 
of the housing and engage the Side walls thereof. 
The housing 33 is provided with a downwardly 
extending skirt 30 which forms a hollow base or 
support for the pump. The eye or Suction inlet 
32 of the impeller casing registers with an open 
ing in the botton wall of the housing. This 
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pump when it is first placed in operation. 

opening Communicates with a passageway 35 
which extends horizontally through a boss-like 
formation 34 of the housing. 
The discharge chamber 24 of the pressure 

pump. is connected directly with the pressure 
storage tank fl. As shown in the drawings, the 
wall of the discharge chamber 24 is provided with 
a threaded opening 36 which is connected by a 
conduit 38 with the pressure tank , at a point 
approximately a foot above the bottom of the 
tank. The casing or housing 33 also may be pro 
vided with another opening 39 which is shown 
in Fig. 3 as in communication with a pres 
sure gauge 40. The pressure gauge may, if de 
sired, be removed to facilitate the priming of the 

This 
is, however, not essential as the pressure tank is 
provided, at its upper end, with a suitable plug 
4 which may be removed and the system primed 
by partially filling the tank . Once the system 
is primed and placed in operation, the fluid in 
the tank will maintain the pump primed at 
all times. m -' 

As heretofore mentioned, the fluid flows from 
the tank to a manifold f2 which distributes 
a portion of the fluid to a jet pump 4 interposed 
between the manifold and the pressure pump and 
the remaining fluid to the service line 5 or water 
supply system of the dwelling in which the unit 
is used. The manifold 2 comprises a substan 
tially tubular body having, at one end, a flange 
42, which is arranged to be secured to the wall of 
the pump housing with its axis in registration 
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with the axis of the intake passageway 35 of the 
pressure plmp. 
The jet pump 14 is supplied with fluid energy 

from the pressure tank and acts to assist the pres 
sure pump in drawing fluid from the well through 
the suction line 7, thereby boosting the pres 
sure at the intake of the pressure pump 0. This 
jet pump is best shown in Fig. 3. 
As illustrated, the jet pump is mounted in the 

manifold 2 and comprises a jet nozzle 3 and 
a jet tube 44 into which the nozzle discharges. 
The jet nozzle 43 is mounted within and inter 
mediate the ends of the manifold 2. 
The nozzle is preferably carried by the jet tube 

44. This jet. tube has the usual internal bore 
comprising an intermediate cylindrical portion 
45 and a flaring portion 46 leading, therefron. 
The jet tube is provided with an extension 48 
which is threaded, as shown at , and ScreWS 
snugly into an intermediate web 59 of the mani 
fold which divides the manifold into a pressure 
chamber 57 and a suction chamber 58. The ex 
tension 48 carries the jet nozzle 3. The nozzle 
is forced tightly into the extension 48 of the jet 
tube and may be provided with a tapered surface 
to coact with similar tapered surfaces in the 
jet tube. The jet tube is preferably formed with 
a shoulder 54 which engages the end wall 55 of 
suction chamber of the manifold. 
The jet tube is provided with lateral openings 

49 communicating with the suction chamber 58 
of the manifold which in turn communicates with 
the suction inlet 50. of the manifold (shown in 
dotted lines on Fig. 3). The suction inlet or 
opening 50 is preferably threaded and is connected 
to the suction conduit T. As indicated diagram 
matically in Fig. 2, a check valve 53 is placed in 
the conduit at a point closely adjacent the 
manifold 2. This wave serves to prevent the 
escape of fluid from the pumping system into the 
we 6. 
The pressure chamber 5 of the manifold has a 

-O 

v. 4 
quantity of air in the pressure tank. As shown 
in the drawings, a float O is placed in the tank 

. This float may be carried by a rod ex 
tending through a suitable opening in the wall 
of the tank and secured to a flexible diaphragm 
2. This diaphragm seas the opening in the 
tank and also forms one wall of a chamber 8 
which is placed in communication with the suc 
tion chamber 58 of the manifold 2 by a conduit 
4. When the water in the tank rises to an extent 

SO as to rock the float clockwise (Fig. 1) the rod 

15 

20 

30 

35 

40 

threaded passageway extending axially relative 
to the nozzle to which the service line 5 of the 
water system is secured. This chamber is also 
provided with a second threaded opening 52, ex 
tending radially from the manifold, and which 
is connected with the lower end of the pressure 
tank by a conduit 5. This conduit preferably 
lies considerably below the pressure inlet to the 
tank and in the same horizontal plane as the 
axis of the jet pump. 
The pump motor 28, which drives the cen 

trifugal pump, is automatically controlled for in 
termittent operation dependent upon the fluid 
pressure in the tank . To this end, an auto 
matic pressure Switch. 60 is connected with the 
tank in such manner as to be subjected to the 
pressure of the fluid within the tank. Such pres 
sure switches are common in the art, and hence 
not illustrated in detail. Suffice it to say that a 
suitable arrangement is such that the pressure 
switch will act to stop the motor whenever the 
fluid pressure in the tank reaches, for instance, 40 
pounds, and to start it again when the pressure 
falls to 20 pounds. The switch 60 may be con 
nected to a source of power in the usual manner 
and to the motor 2 as, for instance, by a cable 6. 
Water systems of this general type, for con 

tinuous operation, are dependent upon the pres 
sure tank being charged at all times with air. 
It is commonly known water drawn from the serv 
ice line f, draws with it a certain amount of 
air from the tank. Hence there is provided simple 
means for maintaining apredetermined minimum 
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moves open a valve member 75 to admit air into 
the chamber 3 through a went 76, whereupon the 

. Suction created in the manifold chamber 58 draws 
air into the pump forcing it through the pressure 
pump, and as all fluid from the pressure pump 
passes directly to the pressure tank, the tank 
becomes charged with air. 
From the foregoing description it will be seen 

that I have provided a pumping system, which 
is compact and which may be readily installed. 
Due to the action of the jet pump in boosting the 
pressure at the pressure pump inlet, the outlet 
pressure of the pump is increased, as is its fluid 
capacity. Therefore, I am able to utilize relatively 
Small pump pressure tank structures. 

I claim: 
1. A pumping system having a fluid Service 

line, a rotary pump having a suction inlet, a dis 
charge chamber surrounding said pump, a pres 
sure tank having an inlet and an outlet, a dis 
charge conduit from the discharge chamber to the 
inlet of the pressure tank, a manifold, a jet pump 
carried by said manifold and discharging into 
the inlet of the pressure pump, a connection be 
tween the outlet of the pressure tank and said 
manifold, a connection between Said manifold and 
the fluid service line, whereby a portion of the fluid 
supplied to the pressure tank returns to the jet 
pump to Supply energy thereto and another por 
tion flows to the fuid service line, a suction line 
connected to said manifold, a check valve in said 
suction line closely adjacent to the jet pump, 
a motor adapted for intermittent operation, a 
connection between said motor and said pressure 
pump, and means responsive to the fluid pressure 
in said tank to control the operation of said motor. 

2. In a pumping system, a rotary pressure 
pump having a suction inlet, a discharge cham 
ber surrounding said pump, a pneumatic pressure 
and storage tank, a discharge connection for said 
pump, said discharge connection communicating 
with the storage tank at a point above said cham 
ber, a manifold connected to the rotary pump, 
a jet pump carried by said manifold and arranged 
to discharge into the suction inlet of the rotary 

60 

pump, and comprising a jet nozzle and a jet tube 
positioned in a horizontal plane below the rotary 
pump, a connection between the jet nozzle and 
the pressure tank, said last-named connection 
lying in Substantially the same horizontal plane as 
that of the jet pump, and a connection from the 
jet pump to a suction line, said manifold being 
provided with a threaded opening for connection 
with the fluid service line. 

3. A pump mechanism for a fluid pressure sys tem having a fluid pressure service line and a 

O 

5 

fluid pressure storage tank, said mechanism com 
prising a rotary pump having discharge and inlet 
openings, the discharge opening being arranged 
to be connected with the pressure tank, a mani 
fold having two chambers divided by an inter 
mediate wall, a jet pump carried by said manifold 
and discharging into the inlet of the rotary pump, 
said jet pump comprising a jet nozzle and a jet 
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tube, said nozzle communicating with one of said 
chambers, connections between the last named 
chamber and both the fluid service line and the 
pressure tank, said tube communicating with the 
nozzle and with the other chamber, and a con 
nection between said last-named chamber and 
a fluid suction line. 

4. A booster pump for a pumping system having 

s 

6 
axis in a substantially horizontal plane, said man 
ifold having a transverse Wall intermediate its 
ends, said wall being provided with an axially ex 
tending opening and arranged to divide the mani 
fold into a suction chamber and a pressure cham 
ber, a jet tube mounted in said Wall and closing 

a suction line together with a pressure pump 
having a suction inlet and discharging into a 
pressure storage tank which in turn is connected 
with a fluid supply line, said booster pump com 
prising a manifold, arranged and adapted to be 
Secured to the pressure pump adjacent the suc 
tion inlet thereof, said manifold having a trans 
Verse wall dividing the manifold into a suction 
chamber and a pressure chamber, a jet tube 
mounted in said manifold and arranged to dis 
charge into the pressure pump inlet, a passage 
way from said jet tube to said suction chamber, 
a connection between said chamber and the suc 
tion line, a jet mounted in the manifold and dis 

0. 

20 

charging into said jet tube, said jet arranged to 
receive its fluid pressure from said pressure cham 
ber, a fluid connection to said pressure chamber 
adapted to be connected to the pressure tank, and 

2 5 

a second connection to the pressure chamber 
adapted to be connected to the fluid supply line, 
said last-named connection being axially posi 
tioned relative to the jet pump. 

5. A booster pump for a pumping system hav 
ing a suction line together with a pressure pump 
having a suction inlet and discharging into a 

30 

pressure storage tank which in turn is connected 
with a fluid supply line, said booster pump com 
prising a manifold, the discharge end of which is 
arranged and adapted to be secured to the pres 
sure pump adjacent the suction inlet thereof, said 
manifold having a transverse wall intermediate 
its ends, a jet tube mounted in said wall and hav 
ing its discharge extending beyond the discharge 
end of said manifold, said manifold having a suc 
tion chamber at its discharge end and surround 
ing said tube and a pressure chamber, a passage 
way from said tube to said suction chamber, a 
connection between said suction chamber and the 
Suction line, a jet mounted in the manifold and 
discharging into said jet tube, said jet communi 
cating with said pressure chamber for its source 
of fluid pressure, said pressure chamber having 
an Opening adapted to be connected to the pres 
sure tank and a second opening adapted to re 
ceive the fluid supply line, and wherein the jet, 
the jet tube and the fluid supply line are in sub 
stantially axial alignment with each other. 

6. A booster pump for a pumping system hav ?ing a suction line together with a pressureup 
having a suction inlet and discharging into a 
pressure storage tank which in turn is connected 
with a fluid. Supply line, said booster pump com prising an open-ended substantially cylindrical 
manifold, the discharge end of which is arranged 
and adapted to be secured to the pressure pump 
adjacent the suction inlet thereof and with its 

() 
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the openings in the wall and in the discharge end 
of the manifold, said tube being smaller in ex 
ternal diameter than the internal diameter of said 
manifold whereby said suction chamber sur 
rounds said tube, a passageway from said tube to 
said suction chamber, a connection between said 
Suction chamber and the suction line, a jet car 
ried by the jet tube and discharging into the jet 
tube, said jet having an inlet communicating with 
said pressure chamber for its source of fluid pres 
sure, a connection between the pressure chamber 
and said tank, and a connection between said 
pressure chamber. and the fluid supply line, said 
last-named connection being axially positioned 
relative to the jet inlet, 

7. In a shallow well pumping system, a pres 
sure pump with a suction inlet, said pump having 
a discharge chamber and a base below it, a pres 
sure tank, a discharge passageway from the dis 
charge chamber to the pressure tank, a jet pump 
carried by the base of the pressure pump dis 
charging into Said suction inlet, a fluid service 
line, a triple connection between the pressure 
tank the jet pump and the fluid service line, 
whereby a portion of the fluid supplied to the 
pressure tank returns to the jet pump to supply 
energy thereto, a suction line connected to the jet 
pump, and a check valve in said suction line 
closely adjacent to the jet pump. 

8. In a shallow well pumping system, a pres 
sure pump having an impeller and a casing pro 
viding a suction inlet to the impeller and a dis 
charge chamber, a pressure tank, a discharge con 
duit from the discharge chamber of the pressure . 
pump to the pressure tank, a jet pump extending 
into the said pump casing and discharging into 
the suction inlet of the pressure pump, a connec 
tion from the pressure tank dividing and con 
tinuing in part to the jet pump and in part to a 
fluid Service line, whereby a portion of the fluid 
supplied to the pressure tank returns to the jet 
pump to supply energy thereto, and a connection 
from a suction line to the jet pump, said connec 
tions to the jet pump being in a substantially 
horizontal plane and below the conduit between 
the pressure pump and said tank. 

WALTER SHALLENBERG. 
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