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1. 
This invention relates to improvements in cen 

trifugal pumps, and concerns more particularly 
an improved pump assembly of dual discharge 
character, embodying a single impeller of novel 
Construction. 
The principal object of the present invention 

resides' in the provision of an improved cen 
trifugal pump assembly including separate vo 
lutes and embodying a single impeller common to 
the volutes, the impeller being of a unitary or 
one-piece construction, characterized by distinct 
ly separate sets of fluid passages one set for each 
of the volutes, wherein the passages of one set 
have their discharge ends radially beyond the 
discharge ends of the other set of passages, the 
pump assembly thus affording dual, differential 
pressure fluid delivery. 
Another object is to afford a centrifugal pump 

assembly providing a casing structure having 
separate volute chambers, and a single impeller 
of the character indicated in the foregoing ob 
ject, affording separate sets of fluid passages each 
discharging into one of the volute chambers, 
wherein the assembly includes an effective provi 
sion embodied in part in the impeller structure, * 
for effecting a fluid seal of the impeller between 
the volute chambers such as to preclude all but 
a negligible minimum of fluid leakage from One 
volute chamber to the other. 
Another object resides in the provision of an 

improved impeller for a pump of the character 
indicated, wherein the impeller provides separate 
Sets of fluid passages, a fluid intake axially of the 
impeller and communicating with the inner ends 
of the passages of both sets, and means in the 
impeller intake effective to cause a division of 
the intake fluid into radially separate streams, 
One stream supplying the passages of one set and 
the other stream supplying the passages of the 
remaining Set. 
A further object is to provide a pump assembly 

of the character above indicated, which is suit 
able for use in connection with a jet booster 
pump, wherein one fluid discharge of the pump 
is utilized to energize the booster pump. 
Yet another object is to provide a pump as 

Sembly as indicated, in which the separate fluid 
discharges of the pump may be led to independent 
points of use. 
Other objects and advantages of the present 

invention will appear readily from the following 
description thereof as illustrated in the accom 
panying drawing, wherein: 

Fig. 1 is a view in vertical elevation, of a cen 
trifugal pump assembly including a jet booster 

5 

10 

30 

40 

45 

50 

55 

2 
pump, with portions of the pump assembly and 
piping shown in section, showing the presently 
improved impeller structure; 

Fig. 2 is a fragmentary sectional view of the 
assembly, illustrating a jet pump and a modified 
manner of delivering energizing fluid to the jet 
pump; 

Fig. 3 is a fragmentary sectional view of the 
intake portion of the pump housing assembly, 
illustrating a modification in respect to the use 
of the present pump; 

Fig. 4 is an enlarged, fragmentary sectional 
View through the centrifugal pump, illustrating 
the novel features of impeller construction ac 
cording to the present invention; 

Fig. 5 is a view in plan as taken from line 5-5 
in Fig. 1, showing one of the pump volutes; 

Fig. 6 is a similar view but taken along line 
6-6 in Fig. 1, showing the other pump Volute; 

Fig. 7 is a transverse section through the im 
peller, as viewed from line 7-7 in Fig. 4, Show 
ing one set of passages thereof, and 

Fig. 8 is a transverse section through the im 
peller as viewed from line 8-8 in Fig. 4, Show 
ing the other set of passages thereof. 
- Referring first to Fig. 1, illustrated there is a 
jet boosted centrifugal pump aSSenbly in which 
is embodied the present invention. The 2Ullmp 
assembly shown includes a pump casing prOVid 
ing a lower casing section o adapted as a base 
Section for mounting over the upper end of a 
well pipe (not shown), and an upper casing sec 
tion Supporting on the top thereof, a pump 
drive motor 2. Casing section it is formed to 
provide an internal transverse wall 4 having a 
central opening 5, and an impeller housing 6 
of volute character (Fig. 5) on the upper Side Of 
the Wall 4 and over said opening 5. The hous 
ing affords a volute chamber having a fluid 
outlet or discharge neck 9 extending to and 
Opening through the side wall of the Casing sec 
tion, for fluid delivery to a discharge conduit 20 
which for example, may lead to an irrigation System. 

Base Section it of the casing a SSembly provides 
a fluid chamber 22 separated from the l!19961° CaS 
ing Section by the wall 4 of the latter, and in 
cludes an impeller housing 23 therein, preferably 
of double or twin volute character (Fig. 6) afford 
ing Substantially diametrically opposite fluid out 
iets 24. Housing 23 forming the volute chamber 
26, is disposed in cooperative adjacence to the 
OWeside of Wall 4 over opening 5 thereof, with 
the discharge outlets 24 opening directly to the 
Casing chamber 22. Extending below the Central 
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eye 2 of volute housing 23 is a conduit exten 
sion 28 terminating at the bottom Wall 39 of 
casing Section in axial fluid-receiving reg 
istry with an inlet, opening 3 in Wall 3), the lat 
ter opening being threaded to receive the 
threaded end of a suction pipe 32. Base Section 

further has a lateral opening 34 shown closed 
by a plug 35, Fig. 1, and an opening 36 in botton 
Wall 33, threaded to receive a conduit, 38. As 
appears from FigS. 1, 5 and 6, the Volute 23 is coin 
siderably larger in the radial direction, than the 
volute 6, this for a purpose to appear. 

included in the present pumping aSSemibly is a 
jet booster pump unit generally designated at 39, 
arranged in the suction line between a suction 
intake and foot valve device 40 and the Suction 
conduit or pipe 32. The jet pump may be of 
well known construction, providing a jet nozzle 
42 having its inlet 43 in communication with the 
conduit 38 and its discharge end 4 relatively 
spaced from but in alignment with the intake end 
46 of a Venturi tube 47, the latter connecting with 
the lower end of suction pipe 32. Well fluid pass 
ing upwardly through the foot valve intake, is 
received in the jet chamber 48 surrounding the 
jet nozzle 42, for passage to and through the Ven 
turi tube. 
The depending drive shaft 50 of motor 2 ex 

tends through an upward extension 5 of volute 
casing 6, and has mounted on its lower end a 
centrifugal impeller 52 of a novel character in 
accordance with the present invention, the im 
peller extending through Wall opening 5 and be 
ing operative in both volute chambers 8 and 26. 
With particular reference now to Figs. 4, 7 and 8, 
the impeller 52 is comprised of a unitary member 
preferably provided as a single casting of bronze 
or other suitable metallic material, formed to 
have a shaft mounting hub 54 at One end, a por 
tion 55 of a given diameter for operation in the 
volute housing 6, a central portion 56 disposed in 
the opening 5 of Wall 4, and an end portion 58 
of a diameter exceeding that of the portion 55, 
operable in the larger volute housing 23. The 
impeller thus is of peripherally stepped form to 
adapt it to the volutes of differing size. Further, 
the impeller includes an axial, hub-like extension 
59 externally reduced for a close running fit in 
the eye 27 of volute housing 23 (Fig. 4), the run 
ning fit being such as to preclude material leak 
age or fluid by-pass from the suction conduit 28 
around the impeller sections 59 and 58 to the 
volute chamber 26. 
As appears in Fig. 4, the impeller in its central 

portion 56, is provided with an outstanding an 
nular rib or flange 60 which is received in an 
annular shouldered recess 62 formed in the nar 
gin of the wall opening 5. Flange 69 has a 
close running fit in said recess 62, Such as to 
afford a running seal against more than a negli 
gible amount of fluid leakage between the volute 
chambers 26 and t8. Such seal materially im 
proves the efficiency of the present pump. 
Continuing as to the features of the impeller, 

the impeller is formed to have a suction intake 
provided by an axial bore of stepped character, 
affording a large diameter bore 63 and a Small 
diameter bore 64 coaxial with bore 63 and extend 
ing therefrom toward the shaft hub end of the 
impeller, the Small diameter bore being closed at 
its inner end, as shown. Bore 64 extends through 
the section 56 and into the section 55 of the 
impeller, while the bore 63 extends through the 
hub-like extension 59 and into the section 58, 
the bore 63 being open at the outer end of exten 
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4 
sion 59, in fluid-receiving communication with 
the Suction conduit portion 28 of the volute hous 
ing 23. At the junction of the bores 63 and 64 
is a shoulder 6 provided as an annular, Wedge 
shaped projection having its annular apex or tip 
6 directed toward the open, fiuid inlet end of the 
large bore S3. The purpose served by the Wedge 
projection will appear presently. 
Formed in the impeller end Section 55 and 

partly through the central Section 56, is a set of 
discharge passages 68 (Figs, 4 and 7) defined by 
wanes () and lateral wall Surfaces of the in 
peller member. Each passage has its inner end 
2 open directly to the Small bore 6, and its 

outer end A open on the periphery of impeller 
Section 53. Moreover, in the presently preferred 
example each passage 68 has a spiral trend di 
verging outwardly toward its outer open end 4, 
as viewed in Fig. 7, and further has an arcuate 
trend convergently from its inner end 2, as 
shown in the sectional view of Fig. 4, the atter 
being in a plane normal to the plane of Fig. 7. 
In the larger diameter impeller section 58 is an 
other set of discharge passages 5 defined by 
vanes 76 and lateral wall surfaces 8 of the im 
peller. Each passage 75 has its inner end 79 open 
to the large bore 63 in the region of the annular 
Wedge-like projection 66 Such that the latter 
radially underlies the passage opening, while the 
outer end 89 of each passage 75 opens on the 
periphery of the impeller section 58. Further 
more, although the passages 5 are generally 
similar to passages 63 in respect to a divergent 
spiral trend as viewed in Fig. 8, and a convergent 
arcuate trend as appears in Fig. 4, they differ not 
Only in length aS is obvious, but in the degree of 
arcuate trend as appears in Fig. 4. AS there 
shown, the trend in the immediate region of the 
outlet opening 8 of each passage 75, is more 
nearly transverse to the impeller axis than is the 
case in respect to the outlet 74 of each passage 68, 
while the trend in the region of the intake open 
ing 79 is less inclined to the radial than is the 
case in respect to the inlet opening 2 of each 
passage 68. Such differences in the character of 
the impeller passages 5 are here presented to 
facilitate flow efficiency and high pressure fluid 
discharge, particularly since in the preferred 
pump aSSembly according to Fig. 1, fluid dis 
charged by the impeller passages 75 is utilized to 
energize the jet booster pump, as this will appear 
presently. 
In addition to the foregoing, impeller effective 

neSS and efficiency are enhanced not only by Curv 
ing the impellier vanes E 6 and 6 oppositely to 
the direction of impeller rotation indicated by the 
arrOW in each of FigS. 7 and 3, but also and im 
portantly here, by giving the intake end portions 
of these wanes a predetermined angular direction 
or inclination to the bore circle of the aSSOciated 
suction intake bore of the impeller. In each case, 
the inclination of the inner end or inner tip por 
tion of each Vane in the Set, is determined in 
accordance With the diameters of the associated 
Suction bore, Such as to promote substantially 
Shockiess entry of fiuid to the impeller discharge 
paSSages formed by the wanes. Thus in the pres 
ent embodiment and as Will be appreciated by 
reference to Figs. 7 and 8, the entrance or pick-up 
Surface ea of each vane is given a predeter 
mined inclination to the circular margin of suc 
tion bore 64, while the pick-up surface T6a of 
each Vane 6 has a different predetermined in 
clination to the circular margin of Suction bore 
63. Such inclinations are indicated by the angle 
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A in the first case (Fig. 7), between the entering 
tip of the vane and a tangent to the bore circle 
passing through the vane tip at the circle, and 
the similar angle B in the second case (Fig. 8), 
the angle B being greater than the angle A by 
reason of the greater diameter of suction bore 63 
relative to that of bore 64. 
Turning now to the operation of the pumping 

system shown by Fig. 1, well fluid passing up 
wardly in the suction line enters the impeller 
intake bores 63 and 64. The wedge-shaped pro 
jection 66 at the juncture of the impeller bores 
63 and extending at about the angle shown, is 
effective upon the suction flow to divide the 
same radially into an outer annular stream 
directed by the projection into the inlet ends 
of the impeller passages 75, and an inner Stream 
directed into the smaller bore 64 for flow to 
and through the impeller passages 68. The 
impeller passages 75 deliver fluid at high pres 
sure, to the volute chamber 26 from whence the 
high pressure fluid passes out the volute dis 
charge outlets 24 into the casing chamber 22. 
From chamber 22 the fiuid flows through conduit 
38 to the nozzle 42 of the jet booster pump 39 
for energizing the latter in a well known manner, 
the jet energizing fluid of course, combining with 
the Well fluid delivered to the impeller intake. 
The inner fluid stream entering the impeller 

bore 64, is discharged through the impeller paS 
sages 68 at a pressure materially less than the 
pressure discharge from the passages 75. Such 
fluid then passes from the volute chamber 8 
through the discharge neck 9 to the delivery 
line 20, the latter as shown, having a flow con 
trol valve 82 therein. 
From the foregoing it will appear now that the 

present invention affords a dual discharge pump 
of centrifugal type, embodying a single, unitary 
impeller providing separate or independent high 
and low pressure fluid delivery through separate 
volutes. While the invention is Suitable in par 
ticular, for deep well pumping with Suction lift 
augmented by a jet booster pump, wherein the 
operation is as above described in connection 
with the disclosure according to Fig. 1, it will 
be appreciated that the single impeller, dual dis 
charge pump may be employed very effectively, 
in shallow well pumping in which a jet pump is 
unneceSSary. 
may be effected readily, merely by removing the 
jet pump unit, extending the suction conduit 
32 directly to the foot valve and suction intake 
device 40, and closing the casing opening 36 by 
a suitable plug 83 as illustrated in Fig. 3. Effec 
tive pumping then will obtain only through the 
impeller passages 68 to discharge delivery 
through line 20, the impeller portion contain 
ing passages 75 then running idle. However, in 
shallow well pumping full use of the dual dis 
charge function of the pump may be had by re 
moving the plug 35 closing opening 34 (Fig. 1), 
and leading a conduit (not shown) from said 
opening to a point of fluid use, as for example, 
to a pressure tank supplying Water for domestic 
or other use. The high pressure discharge ef 
fected by the impeller passages 75 is especially 
suitable for the latter purpose, as Will be appre 
ciated, while the low pressure delivery through 
line 2 may be used for irrigation or other use 
requiring low pressure, large volume flow of fluid. 
It is to be noted here that fluid delivery may be 
effected both through line 2) and a line from the 
casing opening 34, in the deep well, jet pump 
arrangement of Fig. 1, but in such case, it will be 

Conversion to shallow Well use ; 
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6 
appreciated that there will be a decrease in the 
effectiveness of the jet pump because of the divi 
sion of high pressure fluid discharge between the 
jet pump and the line from casing opening 34. 
In the instance of a deep well system wherein 

the diameter of the well casing is not sufficient 
to accommodate a suction line and jet booster 
arranged as shown in Fig. 1, the compact air 
rangement as ilustrated by Fig. 2, may be em 
ployed. As there shown, the well casing 90 is 
employed as a delivery conduit for the jet Oper 
ating, high pressure fluid from the pump casing 
chamber 22. A fitting 9 is secured to the upper 
end of well casing 90, the fitting providing an el 
bow conduit 92 which is connected to chamber 
opening 36 by a short length of pipe 94. High 
pressure fuid thus is delivered downwardly in 
well casing 99 about the suction pipe 95 and 
Venturi tube 96, to the inlet of the jet nozzle 98 
of jet pump unit 99. To prevent by-pass of the 
jet energizing fluid to the well suction intake 00, 
the well casing below the jet unit, is closed by 
suitable seal rings 82. 
Having now fully described and illustrated the 

present invention, what is desired to be claimed 
and secured by Letters Patent is: 

1. An impeller for a centrifugal pump, COm 
prising a unitary member with a stepped pe 
riphery and having separate sets of discharge 
passages therein, with one set of passages open 
ing on one peripheral step and another set of 
passages opening on another peripheral step of 
the member, the member further having a fluid 
inlet bore in direct communication with one set 
of the passages, and a portion of the member be 
tween said sets of passages providing a Wedge 
shaped projection terminating in an annular tip 
within the fluid inlet bore and in the proximity 
of the set of passages directly communicating 
with said inlet bore, the said portion of the 
member thereby defining a coaxial reduced di 
ameter extension of Said inlet bore leading to 
the other Set of passages, the Wedge-Shaped prO 
jection being effective for dividing the fluid en 
tering said inlet bore into radially separate 
streams individual to the sets of discharge paS 
ages in the impeller. 

2. A centrifugal pump assembly including a 
casing having an internal transverse wall with 
a central opening and means forming volute 
chambers on opposite sides of the Wall over said 
opening, the marginal wall defining said opening 
in the wall member providing a shouldered re 
cess, and an impeller comprising a unitary mem 
ber with a continuous stepped periphery operable 
in said volute chambers and extending through 
said opening in the Wall so that the stepped in 
peller periphery and the shouldered recess en 
gage to effect a running seal of the impeller in 
the opening, the impeller being provided with 
separate sets of discharge passages therein, With 
one set of passages opening on One peripheral 
step of the member to one of the volute chambers 
on one side of the running seal and another set 
of passages opening on another peripheral step 
of the member to the other of the Wolute cham 
bers on the other side of the running Seal, the 
impeller being further provided With a fluid in 
let bore in direct communication with One Set 
of the passages and with a portion of the mem 
ber between said sets of passages providing a 
wedge-shaped projection terminating in an an 
nular tip within the fluid inlet bore and in the 
proximity of the set of passages directly com 
municating with said inlet bore, the said portion 
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of the member thereby defining a coaxial re 
duced diameter extension of the inlet bore lead 
ing to the other set of passages, the Wedge 
shaped projection being effective for dividing the 
fluid entering said inlet bore into radially sepa 
rate streams individual to the sets of discharge 
10aSS2geS. 

WALTER, H, TNKER. 
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