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12 Claims. 

This invention relates to new and useful im 
provements in jet pumping systems and ap paratuses. 
One object of the invention is to provide an 

improved pumping system of the jet type which 
is adapted for use in shallow or deep wells with 
out changing the construction thereof and which 

(C. 103-5) 

operates from depths much greater than is pos 
sible with conventional jet pumps. 
An important object of the invention is to pro 

vide an improved jet pumping system having a 
pressure pump for supplying fluid under pres 
sure to an ejection unit and separate or second 
pressure pump for withdrawing fluid delivered by 
the ejection unit, there being a constant supply 
of fluid to the jet or first pressure pump to pre 
vent the entrainment of air and consequent loss 
of prime, whereby the efficiency of the pumping 
system is materially increased. 
A particular object of the invention is to pro 

vide an improved pumping System, of the char 
acter described, wherein a suction and air sepa 
ration chamber is disposed between and in COm 
munication with the inlets of the pumps so as to 
maintain the jet pump submerged in fluid and 
prevent the introduction of air thereto, whereby 
the prime of the system is maintained. 
Another object of the invention is to provide 

an improved jet pumping system which is 
adapted to operate at any discharge pressure and 
in wells of any depth without the necessity of 
employing valves or regulating means for main 
taining the pressure of the ejection unit and 
which is of such construction that it may be 
readily converted to multi-stage operation for in 
creasing the discharge pressure or pumping depth. 
A further object of the invention is to provide 

an improved jet pumping system which is ar 
ranged so as to maintain the air Supply of its 
pressure tank without loss in efficiency and which 
is adapted to pump fluid having air or gas en 
trained therein without becoming air bound. 
A construction designed to carry out the in 

vention will be hereinafter described together 
with other features of the invention. 
The invention will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying drawings, 
wherein an example of the invention is shown, 
and wherein: 

Fig. 1 is an elevational view of a pumping sys 
tem, constructed in accordance with the inven tion, 

Fig. 2 is a transverse, vertical, sectional view, 

O 
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2 
taken substantially on the line 2-2 of Fig. 5, 
showing the pumps, the suction and air sepa 

tion chamber and the ejection unit of the sys 
en, 

Fig. 3 is a horizontal, cross-sectional view, 
taken on the line 3-3 of Fig. 2, 

Fig. 4 is a detailed, sectional view of the foot valve, 
Fig. 5 is a horizontal, cross-sectional view 

taken on the line 5-5 of Fig. 2, 
Fig. 6 is a view, partly in section and partly in 

elevation, of a multi-stage pump unit, and 
Fig. 7 is a horizontal, cross-sectional view, 

taken on the line - of Fig. 6. 
In the drawings, the numeral O designates a 

pumping system which includes a pump housing 
or unit if, an air-tight, communicating, pressure 
tank 2 and an ejection unit 3. In surface or 
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shallow well pumping, the ejection unit 3 is con 
nected directly to the housing if (Fig. 2); how 
ever, the ejection unit may be disposed in spaced, 
communicating relation to the housing by means 
of well conductors or pipes 4 and 5 (Fig. 1) so 
as to permit suspension of said unit within a 
deep well (not shown) below the liquid level 
thereof. A discharge pipe 6 leads from the in 
terior of the pump housing to the pressure tank 
2 and a service line f extends from said tank. 
A motor 8 is supported by the pump housing, 

being secured thereto by suitable screws 9 and 
having its shaft 20 depending axially into said 
housing (Fig.2). The latter is preferably formed 
of three cylindrical, Superimposed sections which 
include a base or lower case 2, an annular, 
spacer collar or case 22 and an upper or pump 
case 23. It is pointed out that the base 2 and 
collar 22 are of greater diameter than the pump 
case 23 and that a radial flange 24 is formed ad 
jacent the lower end of said pump case for per 
mitting fastening of the sections together by 
means of suitable bolts 25 which extend through 
the flange and collar and are threaded into said 
base. The bolts 9 connect the motor 8 to the 
upper end of the pump case 23. An annular dis 
charge chamber 26 is formed at the lower outer 
portion of the pump case in communication with 
the discharge pipe 6 by a depending, circumfer 
ential skirt 2 which is angular in cross-section 
and preferably made integral with said case. 
For closing the lower ends of the case and cham 
ber, a circular plate or partition 28 engages with 
in the lower end of said case and is secured to 
the skirt 27 by suitable screws 29. Above the 
plate 28, the skirt 27 has a circular plate or 
partition 30 made integral therewith to provide 



an impeller or pump chamber 3 internally of 
the annular discharge chamber 26. Communi 
cation between the chambers is established by 
means of the usual volute openings 32 which are 
most clearly shown in Fig. 3. 
An axial opening 33 is formed in the plate 28 

for establishing communication between the in 
peller chamber 2 and the interior of the collar 
22 which has its lower end closed by a trans 
verse partition 34 to provide a suction and air 
separation chamber 35. The chamber 3 has an 
impeller or pressure pump 36 mounted therein 
upon an axial shaft 37 and a coupling 38 connects 
the shaft to the motor shaft 20. A Suitable 
spring-pressed packing gland 39 seals off around 
the coupling 38 to prevent the escape of fluid 
from the impeller chamber. It is pointed out 
that the impeller 36 functions as a delivery or 
suction pump and has its inlet collar 40 disposed 
within the opening 33 of the plate 28 so as to 
draw fluid from the suction chamber 35 and dis 
charge the same outwardly through the ports 32 
into the discharge chamber 26 and through the 
pipe 6 to the tank 2. 
The shaft 37 extends downwardly through the 

inlet collar 40 of the impeller, through the suc 
tion chamber 35 and through an axial opening 
4 formed in the partition 34 of the collar 22. A 
transverse plate or partition 42 extends across 
the base 2 and the lower end of the shaft 37 is : 
journaled in the partition 34 and base plate 42, 
an impeller or pump chamber 44 is formed for 
receiving an inverted impeller or pressure pump 
45 which is carried by the shaft 37 and has its 
inlet collar 46 engaging within the opening 4 
so as to communicate with the lower portion of 
the suction chamber 35 in axial alinement with 
the inlet collar 40. As shown in Fig. 5, the im 
peller chamber 44 has a volute outlet 44' com 
municating with a discharge port 4 which, in 
turn, communicates with the pressure or inlet 
pipe 48 of the ejection unit 3 (Fig. 2). 
A similar port 49 is formed in the base plate 

42 for receiving the discharge end of the suction 
or ejection pipe 50 of the ejection unit and this 
port communicates with the suction chamber 35 
through an allined opening 5 formed in the par 
tition 34. Communication between the lower 
ends of the pipes 48 and 50 is established by a re 
turn bend T or body 52 into the upper end of 
which said pipes are screw-threaded. A jet noz 
zle 53 is mounted in the body 52 in axial-com 
municating allinement with a venturi or suction 
tube 54 which is disposed within the ejection pipe 
50. The body 52 communicates with a supply or 
tail pipe 55 which has a suitable check or foot 
valve 56 mounted therein (Fig. 4) and which ex 
tends into a well or to other source of fluid Sup 
ply (not shown). 
As has been hereinbefore pointed out, the dis 

charge chamber 26 of the pump case 23 com 
municates with the tank 2 through the pipe 6. 
A supply of fluid under pressure is maintained 
in the tank for priming the pumping system and 
maintaining the discharge pressure thereof. Air 
under pressure is adapted to be supplied to the 
tank by the impeller 36. For admitting air to 
the impeller 36, an inlet opening 5 is formed in 
the wall of the collar 22 adjacent its upper end 
and receives a suitable check valve 58 which has 
a hose or tube 59 connected thereto. A float 
60 is mounted in the tank upon a pivoted arm 6 
and the arm extends through the wall of said 
tank for controlling the operation of an air in 
let valve 62 communicating with the outer end 

2,486,792 

0. 

5 

O 

60 

65 

70 

75 

4. 
of the tube 59. When the fluid level within the 
tank rises above a predetermined point, the float 
60 and its arm 6f swing upwardly to open the 
valve 62 and admit atmospheric air to the tube 
59. This air is drawn through the tube and its 
valve 58 into the suction chamber 35 due to the 
suction created within the upper portion of said 
chamber by the impeller 36. From the suction 
chamber, the air passes through the impeller, 
and is forced through the voiute ports 32, dis 
charge chamber 26 and pipe 6 into the tank. 

In surface or shallow well pumping, the pipes 
48 and 50 of the ejection unit 3 may be con 
nected directly in the openings 4 and 49 of the 
base plate 42 and the pipe 55 leads to a source of 
fluid supply such as within a well (not shown). 
To commence operation of the pumping appa 
ratus, the same is filled with fluid through the 
pipe 6 and this fluid may be obtained directly 
from the tank 2. The foot valve 56 prevents 
the fluid from escaping through the pipe 55. 
When the motor 8 is started, priming is rapid 
ly accomplished by the action of the ejection unit 
3. Since the impeller 45 is inverted, its suction 

inlet 46 is submerged or flooded by the fuid in 
the chamber 35, whereby the full pressure 
created by said impeller is directed downwardly 
through the pipe 48 and upwardly through the 
jet nozzle 53 and Venturi tube 54 to develop a 
high vacuum around said nozzle and within the 
pipe 55. This vacuum rapidly removes air from 
the tail pipe together with other fluid and, up 
On entering the chamber 35, said air rises to the 
top thereof and enters the inlet 40 of the impeller 
36, from which it is discharged through the ports 
32 into the discharge chamber 26 and by the 
pipe 6 into the tank 2. This fast positive 
priming action without the use of valves or other 
regulating means is a novel feature of the inven 
tion. 

It is pointed out that the suction chamber 35 
is of Sufficient depth to maintain a fluid level 
above the inlet 46 of the inverted impeller 45 
and thereby maintain said impeller submerged 
or flooded. Thus, the jet action created by this 
impeller is constant irrespective of the discharge 
preSSure or the amount of air, drawn into the 
apparatus, whereby said apparatus cannot lose 
its prime. By providing two impellers, one for 
discharging fluid and the other for supplying 
fluid under pressure to the jet, the capacity is 
increased Over that of pumping systems having 
the same power input and this is especially true 
at low discharge pressures. Due to the depth 
of the suction chamber and the disposition of 
the impellers in spaced relation, with their inlets 
in axial communication with said chamber, the 
impeller 36 only withdraws fluid from the cham 
ber in excess of the fluid required by the impeller 
45 and the latter is maintained flooded or sub 
merged to prevent the entrainment of air in the 
fluid supplied to the ejection unit. 

For deep Well operation, such as when the fluid 
level is more than twenty-five (25') feet below 
the impellers, the ejection unit 3 is disposed be-, 
low said fluid level and is connected to the suction 
and impeller chambers by the conductors 4 and 
5, respectively, as shown in Fig. 1. The foot 
valve 56 (Fig. 4) is necessarily employed in such 
well installations. The apparatus is primed in 
the same manner by filling the same with fluid 
through the pipe f6. Upon starting the motor 
8, fluid under pressure is forced by the impeller 
45 through the conductor. 5, pipe 48 and body 
52 to the jet nozzle 53 so as to create a vacuum 
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around said nozzle and in said body 52 and pipe 
55 so as to draw well fluids through the check. 
valve 56. This fluid mixes with the fluid ejected 
by the nozzle and is carried upwardly through 
the venturi tube 54, pipe 50 and conductor 4 into 
the suction chamber 35. Fluid in excess of that 
required by the impeller 45 is drawn upwardly 
and discharged by the impeller 36. . . 
When it is desired to pump from greater depths, 

increased pressure is necessary and is preferably 
obtained by employing an additional impeller or 
impellers. It is pointed out that the coastruc 
tion of the pump housing facilitates the addi 
tion of impellers for multi-stage operations. As 
shown in Fig. 6, the general construction of the 
pump housing remains substantially unchanged 
and includes substantially all of the same ele 
ments. In order to accomplish the Conversion, the 
bolts 25 are removed and the base section 2 is sep 
arated from the spacer collar 22 and an interme 
diate section or case 63 is interposed therebetween 
and fastened in place by means of similar bolts 64 
of slightly greater length than the bolts 25. The 
case 63 is of the same diameter as the sections 2 
and 22 and has a port 65 alined with and estab 
lishing communication between the port 49 and 
opening 5. A partition 66, having an axial Open 
ing 67 for receiving the inlet collar 46 of the im 
peller 45, extends across the lower end of the 
case 63 and forms a top or upper closure for the 
impeller chamber 44. A spacer shaft 68 is sub 
stituted for the shaft 3 and has the impellers 
36 and 45 mounted thereon in spaced relation 
within the chambers 4 and 44, respectively. The 
top of the intermediate case is closed by the bot 
tom partition 34 of the spacer collar 22 and an 
impeller chamber 69 is formed below and in co 
operation with said partition by an intermediate, 
circular partition 7 O. An inverted impeller or 
pressure pump f is supported within the cham 
ber 69 by the shaft 68 and has its inlet collar 
72 disposed within the opening 4 of the parti 

increased. It is sometimes desirable to use the 
multi-stage arrangement in surface or shallow 
well installations so as to increase the discharge pressure of the pumping apparatus. - 
The foregoing description of the invention is 

explanatory thereof and various changes in the 
size, shape and materials, as well as in the details 
of the illustrated construction may be made, 
within the scope of the appended claims, without 
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tion 34. The chamber 69 has a volute outlet 69' . 
communicating with a discharge chamber 2 dis 
posed externally of and below said impeller cham 
ber, as shown in Fig. 7. A plurality of helical or 
volute, stationary vanes 3 depend from the lower 
portion of the partition 70 and rest upon the bot 
tom partition 66 for directing fluid from the 
discharge chamber 2 to the inlet collar 46 of the impeller 45. 
To commence Operation, the apparatus shown 

AS 

50 

in Figs. 6 and 7 is primed by being filled with 
fluid. Starting of the motor if causes fluid under 
pressure to be delivered immediately to the jet 
nozzle 53 by the impellers 45 and 7 f, thereby 
creating a flow through the Suction chamber 35. 
Fluid in excess of that required for the opera 
tion of the impellers 45 and 7 is withdrawn 
from the suction chamber and discharged by the 
impeller 36. With the impellers 45 and op 
erating in series, a constant supply of high pres 
sure fluid is provided for the jet and the delivery 
impeller 36 discharges fluid at required discharge 
pressures independent of the jet operating pres 
sure. Since the inlet of the impeller T is always 
flooded, operation from any depth within range 
of the ejection unit 13 may be accomplished with 
out the use of control or pressure regulating 
valves. It is pointed out that this multi-stage ar 
rangement affords the highest efficiency possible 
for extreme lifts. Although only one intermedia 
ate stage or impeller has been illustrated, it is 
manifest that any number of additional stages 
may be employed, provided the power input is 
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departing from the Spirit of the invention. 
What I claim and desire to secure by Letters Patent is: 
1. A pump system comprising a Casing, an up 

per pump in Said casing and a lower pumping 
means in said casing, said pump and pumping 
means being rotatable as a unit with suction in 
lets in juxtaposed relation and facing each other, 
a Suction and air separating chamber in said cas 
ing and disposed between said pump and pump 
ing means inlets, a fluid connection from said 
upper pump to a point of use, a jet pump having 
a nozzle, a discharge from said pumping means 
connected to the nozzle side of said jet pump, a 
fluid connection from the outlet side of said jet 
pump to said suction and air separating chamber, 
and a Source of fluid to be pumped connected 
to the inlet side of said jet pump. 

2. A pump system comprising a casing, an up 
per pump in said casing and a lower pump in said 
casing, said upper pump and said, lower pump 
being rotatable as a unit with suction inlets in 
juxtaposed relation and facing each other, a suc 
tion and air separating chamber in said casing 
and disposed between said upper and lower 
pumps, a fluid connection from said upper pump 
to a point of use, a jet pump having a nozzle and 
a Venturi element, a discharge from said lower 
pump connected to the nozzle side of said jet 
pump, a fluid connection from the outlet side 
of said jet pump to said suction and air sepa 
rating chamber, and means for introducing the 
fluid to be pumped at a position between the noz 
Zle and the venturi of the said jet pump. 

3. A pump system comprising a casing, an up 
per pump in Said casing and a plurality of lower 
pumps in Said casing, said upper pump and said 
lower pumps being rotatable as a unit with suc 
tion inlets in juxtaposed relation, the inlet of said 
upper pump facing the inlet of one of said lower 
pumps, a suction and air separating chamber in 
Said casing and disposed between said upper 
pump and said lower pump inlets, a fluid connec 
tion from said upper pump to a pressure tank, 
a jet pump including a nozzle, a discharge from 
one of Said lower pumps connected to the nozzle 
side of Said jet pump, a fluid connection from the 
Outlet side of said jet pump to said suction and 
air separating chamber, and a source of fluid to 
be pumped connected to the inlet side of said jet pulp. 

4. A pump System comprising a casing, an up 
per pump in Said casing and a plurality of lower 
pumps in said casing, said upper pump and said 
lower pumps being rotatable as a unit with suc 
tion inlets in juxtaposed relation, the inlet of said 
upper pump facing the inlet of one of said lower 
pumps, a suction and air separating chamber in 
said casing and disposed between said upper 
pump and said lower pump inlets, a fluid connec 
tion from said upper pump to a pressure tank, 
a jet pump including a nozzle, a discharge from 
one of Said lower pumps connected to the nozzle 
side of Said jet pump, a fluid connection from the 
outlet side of said jet pump to Said suction 
and air separating chamber, and a source of 



7 
fluid to be pumped connected to the inlet side 
of said jet pump, said lower pumps being arranged 
one above the other, and means for detachably 
connecting one of said lower pumps to said casing, 
said lower pumps comprising at least a two-stage 
pump system and said upper pump comprising at 
least a one-stage pump System. 

5. A pump system comprising a casing, an up 
per pump in said casing and a plurality of lower 
pumps in said casing, said upper pump and said 
lower pumps being rotatable as a unit with Suc 
tion inlets in juxtaposed relation, the inlet of 
said upper pump facing the inlet of one of Said 
lower pumps, a suction and air separating cham 
ber in said casing and disposed between said up 
per pump and said lower pump inlets, a fluid con 
nection from said upper pump to a pressure tank, 
a jet pump including a nozzle, a discharge from 
one of said lower pumps connected to the nozzle 
side of said jet pump, a fluid connection from the 
outlet side of said jet pump to said suction and air 
separating chamber, and a source of fluid to be 
pumped connected to the inlet side of Said jet 
pump, and a common shaft means for mounting 
all of said rotatable pumps. 

6. A pump system comprising a casing, an up 
per pump in said casing and a plurality of lower 
pumps in said casing, said upper pump and Said 
lower pumps being rotatable as a unit with suc 
tion inlets in juxtaposed relation, the inlet of 
said upper pump facing the inlet of one of Said 
lower pumps, a suction and air separating cham 
ber in said casing and disposed between said up 
per pump and said lower pump inlets, a fluid con 
nection from said upper pump to a pressure tank, 
a jet pump including a nozzle, a discharge from 
one of said lower pumps connected to the nozzle 
side of said jet pump, a fluid connection from the 
outlet side of said jet pump to said suction and air 
separating chamber, and a source of fluid to be 
pumped connected to the inlet side of said jet 
pump, said lower pumps being arranged one above 
the other, and means for detachably connecting 
one of said lower pumps to said casing, Said lower 
pumps comprising at least a two-stage pump 
system and said upper pump comprising at least 
a one-stage pump system, and a common shaft 
means for mounting all of Said rotatable pumpS. 

7. A pump System comprising a casing, an 
upper pump in said casing and a lower pumping 
means in said casing, said pump and pumping 
means being rotatable as a unit with Suction 
inlets in juxtaposed relation and facing each 
other, a suction and air separating chamber in 
said casing and disposed between said pump and 
pumping means inlets, a fluid connection from 
said upper pump to a pressure tank, a jet pump 
including a nozzle, a discharge from said pump 
ing means connected to the nozzle side of said 
jet pump, a fluid connection from the outlet side 
of said jet pump to said Suction and air separat 
ing chamber, and a source of fluid to be pumped 
connected to the inlet side of said jet pump, and 
an air line connected to said suction and air Sep 
arating chamber, and means actuated by the fluid 
level within said pressure tank for admitting at 
mospheric air through said air line to said cham 
ber. 

8. A pump System. Comprising a Casing, an 
upper pump in Said Casing and a lower pumping 
means in said casing, said pump and pumping 
means being rotatable as a unit with Suction in 
lets in juxtaposed relation and facing each other, 
a suction and air separating chamber in said 
casing and disposed between said pump and 
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pumping means inlets, a fluid connection from 
said upper pump to a pressure tank, a jet pump, a 
discharge from said pumping means connected 
to the inlet side of said jet pump, a fluid connec 
tion from the outlet side of said jet pump to said 
suction and air separation chamber, and a source 
of fluid to be pumped connected to the inlet side 
of said jet pump, and an air line connected to 
said suction and air separating chamber, and 
means actuated by the fluid level within said pres 
sure tank for admitting atmospheric air through 
said air line to Said chamber, said pumping means 
including a plurality of pumps whereby to com 
prise a multi-stage pump system. 

9. A pump system comprising a casing, an 
upper pump in said Casing and a lower pump in 
said casing, said upper pump and said lower pump 
being rotatable as a unit with Suction inlets in 
juxaposed relation and facing each other, a Suc 
tion and air separating chamber in Said casing 
and disposed between said upper and lower 
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pumps, a fluid connection from Said upper pump 
to a point of use, a jet pump including a nozzle 
and venturi element, a discharge from said lower 
pump connected to the nozzle side of said jet 
pump, a fluid connection from said outlet side 
of said jet pump to said Suction and air separating 
chamber, and means for introducing the fluid 
to be pumped at a position between the nozzle 
and the venturi of the said pump, said point of 
use comprising a pressure tank and said lower 
pump discharging directly into said discharge 
that is connected to the nozzle side of said jet 
pulp. 
10. A pump system comprising a casing, an 

upper pump in said casing and a lower pumping 
means in said casing, said pump and pumping 
means being rotatable as a unit with suction in 
lets in juxtaposed relation and facing each other, 
a. Suction and air Separating chamber in Said cas 
ing and disposed between Saidpump and pumping 
means inlets, a fluid connection from said upper 
pump to a point of use, a jet pump including a 
nozzle, a discharge from said pumping means 
connected to the nozzle side of said jet pump, a 
fluid connection from the outlet side of said jet 
pump to said suction and air separating chamber, 
and a source of fluid to be pumped connected to 

50 

55 

60 

65 

70 

75 

the inlet side of said jet pump, said casing com 
prising a plurality of sections and means for re 
movably securing Said Sections to each other. 

ii. A pump System comprising a casing, an 
upper pump in said casing and a lower pump in 
said casing, said upper pump and said lower pump 
being rotatable as a unit with suction inlets in 
juxtaposed relation and facing each other, a suc 
tion and air separating chamber in said casing 
and disposed between said upper and lower 
pumps, a fluid connection from said upper pump 
to a point of use, a jet pump including a nozzle 
and Wenturi element, a discharge from said lower 
pump connected to the nozzle side of said jet 
pump, a fluid connection from said outlet side of 
Said jet pump to said suction and air separating 
chamber, and means for introducing the fluid 
to be pumped at a position between the nozzle 
and the venturi of the said pump, said casing com 
prising a plurality of sections and means for re 
movably securing said sections to each other. 

12. A pump system comprising a casing, an 
upper pump in said casing and a lower pumping 
means in Said casing, said pump and pumping 
means being rotatable as a unit with suction in 
lets in juxtaposed relation and facing each other, 
a suction and air separating chamber in said cas 
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ing and disposed between said pump and pumping 
means inlets, a fluid connection from said upper 
pump to a point of use, a jet pump including a 
nozzle, a discharge from said pumping means con 
nected to the nozzle side of said jet pump, a fluid 
Connection from the Outlet side of Said jet pump 
to said suction and air separating chamber, and 
a source of fluid to be pumped connected to the 
inlet side of said e, pump, said casing compris 
ing a plurality cf sections and means for connect 
ing said sections together on substantially hori 
2Ontal planes. 

WAM. J. CONERY. 
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