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To all whom it may concern: .
Be 1t known that I, Harey A. Prinpre,

a citizen of the United States, residing in

Philadelphia, Pennsylvania, have invented
certain Improvements in Centrifugal Pumps,
ol which the following is a specification. =

One object of my invention is to provide

a pump of the turbine type primarily con-
structed so that its efliciency shall be rela-
trvely high and which at the same time shall
be relatively inexpensive to manufacture,
as well as have its parts so arranged that its

interior is readily accessible. o
I further desire to so arrange the various

parts of the pump that under operating
conditions the pressure o fluid exerted upon
1ts movable cleinents shall be balanced ; that
shall be practi-’
cally no end thrust in either direction upon -
the driving shaft. ' -

18, s0 distributed that there

A further object of the invention is to
provide certain improvements in the detail
construction of a pump having the above
characteristics by which I am enabled to

secure a higher efliciency of operation than

would otherwise be the case.

‘These objects I attain as hereinafter set
forth, reference being had to the accompany-
g drawings, in which i— -

Ifgure 1 1s a vertical section of the pre-
ferred form of my improved pump; Ifig, 2,

18 a vertical section taken on'the Hne 2-—2,

I1g. 1, further illustrating its construction:

Figs. 8, 4 and 5, are respectively a vertical
section and fragmentary elevations of the

two faces of the part T shall hereafter refer

~to as the “ vane plate” and IFigs. 6, 7 and 8
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are respectively a vertical section and eleva-

tions of the two faces of the part I shall

desigrate as the “ preventer plate”,
An the above drawings, A represents the

prinp easing which consists of two castings
8 . S ' . ! . - ‘ .

A" ana” Af respectively provided with su [~

porting feet « and «’. The first of these

rastings-has at its center an inlet or opening

«* through which extends the driving shaft
I3 which is partially supported by a bearing

tormed 1n the casting A2 as shown in Fig.
1;-the other end of said shaft being support-

ed 1n any desired. way, either by a separate

structure or by a suitable. bearing' formed

m the conduit bolted .to the face of the cast-

s
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ing A" and forming a continuation of the
mlet ¢, The two castings A’ and A2 to-
gether form the pump chamber proper, out-
side of which they unite to form an annular

be placed at any desired point on the pum)

formed by the two castin ¢s A" and A? are a
pair of runmners or movable elements C and
C’, which may be described as consisting of -

]

conduit «*, preferably of a uniform cross
sectional- area, for the reception’ of liquid

¢

delivered from the chamber. Said conduit
communtcates with the outlet or tischarge.

opening ¢, which it. will be understood may

asing. . | |
! b _ . . | .
Keyed to the shaft B within the chamber

two substantially. parallel plates or disks

between which extend the spirally--.«;formed .

vanes ¢ and ¢’.- The space or spaces be-

tween the disks of the ruiner C open on that

side. of the runner adjacent to and in com-
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munieation with the inlet opening o2, while -

on 1ts Tace most distant from the runner C.

the runner C’, though of substantially the

sanie construction, has its central opening

Jt will be understood that the two cast-

ings A’ and A? are bolted or clamped to-

gether in such a manner as to clamp within

them two plates D and E, the first of which

extends betwen the runners C and (, there

toward each other and carrying a sleeve ¢
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“being portions ¢* on both of these extending

Aitted into a suitable opening in the plate D.
Sard plate, as shown m Figs. 8, 4 and 5, is

s
- |

widened or thickened at its periphery d, .'
and through this part extend channels d’
for conducting the liquid discharged - by

the runner C to suitable openings ¢ in the
periphery of the preventer plate E, from

whence said liquid is conducted inwardly
toward the shaft, though the space between

90

the preventer plate K and the shell of. the

casting A® and to the inlet.of the runner (.
It is to be noted that theschannels ¢’ are.

formed through guide vanes\ d? +hich, in
the present instance, are cast Mtegral with
the vane or diversion plate D, but may, as
described and claimed m my application for

U. 5. Patent, No. 324,594, filed July\3, 1906,

be removed therefrom and . adjustable. T
1s further to be noted that the channels &'
do not extend through these guide vands *

1n the direction of helical lines formed on
the surface of a cylinder "having said shaft:.
as 1ts axis, so as to change the direction of:

Huid gradually and oppose its flow as little
as possible. The openings or: channels ¢
in the periphery of the preventer plate E

are preferably elongated so as to freely re-

n lines paraliel to the shaft B, but extend
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| celve the fluid delivergd.. through the chan-
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nels @’ and cgn_duct it tpward the inlet- of

the runner C’. X R
Under operating conditions fluid enters or
is driven into the casing A through the in-

let @?, from whence after passing into the

interior of the runner C 1t is ﬁischarged
from. the periphery of said runner into the

channels ¢’. It will be seen that such flmid

has a rotary motion and inasmuch as said
channels are particularly -designed to re-

- ceive said hiquid and gradually change its

£5
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direction of flow from a rotary direction
to a direction parallel to the shaft B, there
is but little loss of energy due to eddies or

friction with the parts of the pump..

Passing from the channels ¢’ into and
through the channels e, said fluid flows be-
tween the preventer plate I and the shell
of the casting A®, toward the shaft B and
thence to the intake of the runner C’. From
the periphery of this runner the fluid is dis-

- ‘charged between the guide vanes d* of the

25

plate D and thence through the annular

spaces between the two castings A and A’

into the discharge chamber a* and to the

-~ outlet ab. .
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If desired, I may provide guide vanes ¢*

oh either one or both faces of the plate D, as
shown in Figs. 3, 4 and 5, and similarly may

provide vanes ¢* on either or both sides of
the plate E. In the event of placing them
on the plate D and on the face of the plate
E - adjacent to the runner C’, they waquld

‘serve the purpose of directing outwardly
35

any liquid which may occupy the space be-
tween the runners of said plates, or at least
tend to prevent rotation or movement of
the liquid within such spaces. The vanes
upon the-outer face of the preventer plate
E are arranged definitely with reference to
the channels or openings ¢; so as to grad-
ually change the direction of the inwardly
flowing liquid and -direct 1t towatd the 1n-
take of the runner C’. It will be under-

stood, however, that these vanes may, if de- |

sired, be omitted without departing from

- my invention.

I claim:—
1. The combination of a pump- casing

e

928,327

having a discharge chamber, a vane plate 50

therein, a shaft extending through the cas-

ing, runners fixed to said shaft on opposite:

sides of the vane plate having their 1intake

openings on their outer faces, said plate
having on its periphery an enlarged por-
tion %01'111(3(1 with helically disposed pas-
sages for transferring liquid from one rum-

ner across the plane of the otler, said en-

larged -portion being divided into a num-
ber of guide vanes having spaces between

55
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them for conducting fluid from the second
ranner to the discharge chamber, with a

second plate between the second runner and

the wall of the pump casing, there being a -

channel or channels between said plate and

said casing connecting the channels of the
vane plate with the intake of the second
runner, substantially as described.

9. The combination of a pump casing
having a pump chamber and a discharge
chamber, a shaft extending through the
casing, two runners fixed to the shaft hav-
ing their intake openings on their -outer

faces, a fixed plate extending between the

runners, and having passages In its pe-
riphery placed to transfer liquid from one
runner across the plane of the other, a second

plate, independent of the casing structure
extending between the second runner and

the wall of the pump casing, there being
passages accessible by the removal of the

65
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- second plate for conducting fluid from the

periphery of the first runner to the intake .

of the second runner, and other passages.for

conducting fluid from the second runner to
the discharge chamber, each of said run-

ners consisting of two substantially parallel
disks provided with helically disposed guide
vanes between them substantially fas de-
seribed. | S
In testimony whereof, 1.have signed¢ my.
name to this specification, in the presence of
two subscribing witnesses. = o

Witnesses: .
-~ C. W. Fowrer,
- Paur A. Braiz.

HARRY A. PRINDLE.
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