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UNITED STATES PATENT OFFICE. 
HARRY A. PRINDLE, OF EAST ORANGE, NEW JERSEY. 

COMBINED CENTRIFUGAL PUMP AND MOTOR. 
1,354,129. 

To all whom it may concern. 
Be it known that I, HARRY A. PRINDLE, of 

East Orange, in the county of Essex and 
in the State of New Jersey, have invented a 
certain new and useful Improvement in 
Combined Centrifugal Pumps and Motors, 
and do hereby declare that the following is a 
full clear, and exact description thereof. .. 
The object of my invention has been to 

provide a combined centrifugal pump and 
motor which shall tend to maintain itself, while running, comparatively independent 
of bearings, and which shall have, among 
others, the advantages of great simplicity; 
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of requiring only the simplest of bearings 
of being capable of being perfectly balanced 
so as to have no “end thrust, and of being especially adapted for use with steam con 
densers and air lifts, and to such ends 
my 

fied. 
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In the accompanying drawings- . . . 
Figures 1 and 2 are, respectively, a cen 

tral vertical longitudinal Section, and a 
transverse section of a combined centrifugal 
pump and motor embodying my invention, 
and 

Fig. 3 is a vertical sectional view of my 
combined pump and motor used with an 
air lift. w 

My invention is capable of embodiment 
in many different forms and used for many 
different purposes, and while I shall illus 
trate it by the best embodiment thereof 
known to me. Such embodiment is to be re 
garded as typical only of many possible em 
bodiments, and my invention is not to be. 
restricted thereto. 

In the illustrated embodiment, I have pro 
vided a runner consisting of a single body 
(which may be composed of assembled ES 
having, in the present instance, a central 
partion 1 upon each side of which are par 
titions 2, having between them passages 3 of 
a steam or compressed air turbine. Outside 
the partitions -2 are partitions 5, and be 
tween the partitions 2 and 5 are passages 4 
of a centrifugal pump. The outer ends of 
the passages 3 and 4 are, as usual, in planes. 
substantially perpendicular to the axis, but 
the inner ends thereof are inclined away 
from the central plane of the runner, since 
the water and air are to enter such passages 
from the side of the runner. The passages 
4 thus enter through a face 6 at what might 

y invention consists in the combined cen trifugal pump and motor hereinafter speci 
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be termed a hub of the runner, and such 
hub approximately fits a journal 7 formed 
on the interior of a pump casing 8. Com 
pressed air enters the boss 9 of the casing 
through an axial passage 10 that extends 
through the journal 7, and said passage has 
a flaring recess 11 forming communication 
between the passage. 10 and the air passages. 
3. The runner is provided with projections 
12 forming tapering trunnions, so to speak, 
adapted to have bearing when necessary in 
the flaring recesses 11. Water to be pumped 
enters through the intake 13, and reaches 
the water passages 4 of the centrifugal 
pump, and by centrifugal action is thrown 
out into the discharge 14. 
In order to use my combined centrifugal 

pump and motor with an air lift, it is only 
necessary to locate the discharge beneath 
the lower end of a pipe 15 extending into 
a well, so that the combined air and water 
leaving the discharge 15 shall pass up into 
the pipe 16. w 

In the operation of my combined centrifu 
gal pump and motor, steam or air is con 
nected to the two bosses 9 of the pump casing, 
and the intake 13 is connected with a source 
of supply of the fluid to be pumped. The 
air is forced through the passages 10 upon 
opposite sides of the runner and through 
the flaring recesses 11 into the air passages.3 
of the compressed aid turbine causing the 
runner to rotate. The trunnions 12 are sup 
ported on the lower surfaces of the flaring 
recesses 11, thus choking the passage there 
through of air to the lower passages of the 
air turbine. This choked condition of the 
space between the trunnions 12 and the lower 
side of the flaring recesses 11 tends to in 
crease the pressure of the air therein as com 
pared with the pressure in the freer space 
above the trunnions, and this tends to raise 
the trunnions away from the lower portions 
of the flaring recesses and to center them in 
the side opening. The gyroscopic action 
tends to maintain the runner in the proper 
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plane of rotation perpendicular to the axis 
of the casing. The rotation of the runner 
expels the water from the water passages.4 
and permits Water to enter the suction end 
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resulting in a continuous discharge of the . 
water. The exhaust air leaving the air pas 
sages 3 mingles with the water discharge 
from the water passages 4 and thus air bub 
bles are discharged into the lower end of the 
air lift pipe . 15. The result is that the 
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waterpasses up the pipe 15, not only due to 
the momentum given it by the centrifugal 
pump, but to the well-known “air lift.ac. 
tion of the air bubbles and the very efficient 
pumping action occurs. . . 
My combined motor and centrifugal pump 

has very great advantages. All the forces 
... about it are balanced, the air (or-steam) and 

10 

place the runner lengthwise.of the axis, upon 

water entering from the opposite sides bal 
ance each other so that there is no “end 
thrust” to the apparatus, or tendency to dis 
which it is rotating. The entering air, as 
described, tends to keep the trunnions in the 

... the friction of bearings, being supported on . 
fluids. This saves the usual expensive and 
complicated and carefully fitted bearings, 
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center of the flaring recesses, so that there is 
a tendency of theapparatus to run without 

and also reduces friction, and increases the 
speed of rotation for a given air pressure. 
There are no joints between moving points. 
which have to be kept packed to prevent 
the escape of air or steam. If used to pump 
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water in a steam condenser, or for a boiler 
feed, the steam used to revolve the runner 
is most advantageously mingled with the 
water being pumped, without additional 
contrivances. 

I claim:- 
1. In a turbine, a casing, a runner having 

opposite axial projections mounted in re 
cesses in said casing, opposite gas supply 
passages communicating with said recesses, 
and opposite gas turbine passages in Said 
runner communicating with said recesses. 

2. In a combined centrifugal pump and 
motor, a casing, a runner having opposite 
axial projections mounted in recesses in 
said casing, opposite gas supply passages 
communicating, with said recesses, opposite 
gas turbine passages in said runner commu 
nicating with said recesses, and opposite 
water passages upon each side of said run 
ner. . . . . . . . . 

3. In a combined centrifugal pump and 
motor, a combination of a runner having op 
posite axial projections, a casing having op 
posite recesses adapted to receive said pro 
jections, gas passages in said runner com 
municating with said recesses, and radial 
liquid passages in said runner, the inner ends 
of said liquid passages extending in a sub 
stantially axial direction and communicat 
ing with liquid passages in said casing. 

4. An air lift comprising a combined cen 
trifugal pump. and turbine, means for dis 
charging air from said turbine and water 
from said pump in an upwardly directed 
stream, and a substantially vertically ar 
ranged air lift pipe adapted to receive said 
stream. , 

; 5. In a device of the class described, a cas 
ing having. actuating fluid inlets, a rotor 
within said casing having passages in com 

1,354,129 
munication with said inlets, and means 
whereby the pressure of said fluid supports 
said rotor during movement of the latter. 
tor, a casing having bearings adapted to 
guide said rotor, said casing being provided 
with actuating fluid inlets at said bearing 
points, and said rotor having impelling pas-, 
sages leading to said inlets. 

7. A combined motor and pump compris 

6. In a device of the class described, a. ro 
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ing a rotor, an annular casing therefor hav 
ing bearings, for said rotor and actuating 
fluid inlets leading to said bearings, said ro 
tor having trunnions adapted to obstruct 
said inlet and impelling passages leading to 
said trunnions. 

8. In a device of the class described, a 
ing having an actuating fluid inlet, a rotor 
disposed within said casing having a por 
tion adapted to obstruct said inlet and im 
pelling passages leading to said portion. 

cas 

9. A pump rotor comprising a disk-like 
member having opposed central bearing 
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portions, said member being provided with impelling passages symmetrically disposed 90 
with respect to the central plane of the disk, 
and leading respectively to said bearing por 
tions, and having fluid discharging passages 
leading to the periphery of said disk. 10. A combined centrifugal pump and 
motor comprising, an annular casing having 

95 . 

- opposed bearings therein, said bearings be 
ing provided with actuating fluid inlets, a 
disk-like rotor disposed within said casing 
and having trunnions adapted to engage said 
inlets, and impelling passages leading to 
said trunnions, said rotor also having fluid 
discharging passages leading to the periph 
ery of the disk, said abovementioned pas sages being symmetrically disposed with re 
spect to the central plane of the disk, 

11. In combination, a casing having an 
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actuating fluid inlet, a rotor within said cas 
ing supported to permit axial movement and 
having an impelling surface in communi 110. 
cation with said inlet, a portion of said rotor 
being adapted to more or less obstruct said 
inlet depending upon the amount of 
movement of the rotor. 

12: In combination, a casing having op 
' posed actuating fluid inlets, a rotor within 
said casing supported to permit axial move 
ment and having impelling surfaces in com 
munication with said inlets, portions of said 
rotor respectively being adapted to more or 
less obstruct said inlets depending upon the 
axial position of the rotor. 

13. In combination, a casing having an 
actuating fluid inlet, a rotor within said 
casing supported to permit axial movement, 
and having an impelling surface in com 
munication with said inlet, a portion of said 
rotor being adapted to more or less obstruct 
said inlet depending upon the amount of 
axial movement of the rotor, said rotor being 

4. 

axial 
15 . 

120 

2 5 

30 



1,354,129 
also provided with fluid intake and dis 
charging surfaces. 

14. In combination, a casing having op 
posed actuating fluid inlets, a rotor within 
said casing supported to permit axial move 
ment and having impelling surfaces incom 
munication with said inlets, portions of said 

0 

rotor respectively being adapted to more or 
less obstruct said inlets depending upon the 

also provided with fluid intake and dis charging surfaces. 

20 
obstruct said inlet depending upon the 

15. In combination, an annular casin 
rotor within said casing having impelling 
surfaces leading from the center to the pe triphery thereof and being in communica tion. With said inlet at the center of the 
rotor, said rotor being axially movable and 
having a portion adapted to more or less 

amount of axial movement of the rotor. 

25 

16. In combination, an annular casing 
having opposed substantially axial fluid in 
lets, a rotor within said casing having im 

... pelling surfaces leading from the center to 
the periphery thereof and being in commu 
nication with said inlets at the center of the 

30 rotor, said rotor being axially movable and having portions respectively adapted to 
more or less obstruct said inlets depending 
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upon the axial position of the rotor. . 
17. In combination, a casing having an 

actuating fluid inlet therein, a rotor dis 
posed in said casing, and impelling surfaces 
for said rotor symmetrically disposed with 
regard to its axis of rotation whereby the 
forces exerted upon, the rotor by the actu 
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surfaces. 

lating, fluid as the rotor is moved, main 
40 tain the same in proper position inde 

pendently of any bearing for said rotor. . 
18. In combination, a casing having an actuating fluid inlet therein, a rotor dis 

posed in said casing, and impelling surfaces 
for said rotor symmetrically disposed with 
regard to its axis of rotation whereby the 
forces exerted upon the rotor by the actuat 
ing fluid as the rotor is moved, maintain. the same in proper position independently 
of any bearing for said rotor, said rotor 
also having fluid intake and discharging 

19. In combination, a casing having op 
posed actuating, fluid inlets in the sides 
thereof, a rotor bodily movable within said 
casing, and impelling surfaces for said 
rotor symmetrically disposed with regard to 
its axis of rotation in communication with said inlets, whereby the forces exerted upon 
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the rotor by said actuating fluid as the rotor 
is moved, maintain the same in proper po 
sition. . . . 

20. In combination, a casing having op 
posed actuating fluid inlets in the sides: 
thereof, a rotor bodily movable within said 

3. 

casing, and impelling surfaces for said rotor 
symmetrically disposed with regard to its 
axis of rotation in communication with said 
inlets, whereby the forces exerted upon the 
rotor by said actuating fluid as the rotor is 
moved, maintain the same in proper posi 
tion, and means for varying the axial pres: 
sure upon the rotor of the actuating fluid 

m the supplied respectively by said inlets accord axial position of the rotor, said rotor being". ing to the position of the rotor therebetween. 
21. In combination, a casing having op 

posed actuating fluid inlets in the sides 
g othereof, a rotor bodily movable within said having a substantially axial fluid inlet, a casing, and impelling surfaces for said rotor 

symmetrically disposed with regard to its 
axis of rotation in communication with said 
inlets, whereby the forces éxerted upon the 
rotor by said actuating fluid as the rotor is 
moved, maintain the same in proper posi 
tion, said rotor also having fluid intake and 
discharging surfaces. - 

22. In combination, a casing having op 
posed actuating fluid inlets in the sides 
thereof, a rotor bodily movable within said 
casing, and impelling surfaces for said rotor symmetrically disposed with regard to its 
axis of rotation in communication with said inlets, whereby the forces exerted upon the 
rotor by said actuating fluid as the rotor is 
moved, maintain the same in proper posi 
tion, and means for varying the axial pres 
suré upon the rotor of the actuating fluid 
supplied respectively by said inlets accord 
ing to the position of the rotor therebe 
tween, said rotor also having fluid intake 
and discharging surfaces. 
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23. In combination, a casing having an actuating fluid inlet therein, a rotor bodily 
movable within said casing having balanced 
impelling surfaces in communication with 
said inlet and radiating outwardly with re 
spect to the center of rotation of the rotor, 
whereby the forces exerted upon the rotor 
by the actuating fluid as the rotor is moved, 
maintain the same in proper position inde 
pendently of any bearing for said rotor. 

24. In combination, a casing having op 

105 

0. 

posed actuating fluid inlets therein, an ax 
ially movable rotor disposed within said 
casing having balanced impelling surfaces 
diating outwardly with respect to the cen 
ter of rotation of the rotor, and means for 
varying the axial pressure upon the rotor 
of the actuating fluid supplied respectively 
by said inlet according to the position of 
the rotor therebetween, whereby, the forces 
exerted upon the rotor by the actuating 
fluid as the rotor is moved, maintain the 
any bearing for said rotor. 

25. In combination, a casi 

same in proper position independently of 
ng having op 

f 

, in communication with said inlets and 'ra 
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posed actuating fluid inlets therein, a rotor 
disposed within said casing having balanced 
impelling surfaces in communication with 139 
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said inlets and radiating outwardly with re 
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spect to the center of rotation of the rotor, 
whereby the forces exerted upon the rotor 
by the actuating fluid as the rotor is moved, 
maintain the same in proper position inde 
pendently of any bearing for said rotor. 

26. In combination, a casing having op 
posed actuating fluid inlets therein, an ax 
ially movable rotor disposed within said 
casing. having balanced impelling surfaces 
in communication with said inlets and ra 
diating outwardly with respect to the center 
of rotation of the rotor, and means for 
varying the axial pressure upon the rotor 
of the actuating fluid supplied respectively 
by said inlets according to the position of 
the rotor therebetween, whereby the forces 
exerted upon the rotor by the actuating fluid 
as the rotor is moved, maintain the same in 
proper position independently of any bear 
ing for said rotor, Said rotor, also having 
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fluid intake and discharge passages radiat 
ing outwardly with respect to the center of 
rotation of the rotor. . 

27. In combination, a casing having there 
in an inlet for compressed air, a rotor dus 
posed within said casing having impelling 
surfaces in communication with said inlet 
and radiating outwardly with respect to 
the center of rotation of the rotor, said rotor 
also having liquid intake and discharge pas 
Sages radiating outwardly with respect to 
ihe center of rotation of the rotor, and a 
common discharge pipe for receiving both 
the air and the liquid discharged by said 
rotor. 
In testimony that I claim the foregoing 

I have hereunto set my hand. 
HARRY A. PRINDLE 

Witness: 
AGNES F. McLAUGHLIN. 
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