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To all whonm it may concern: .
Beit known that I, Kurt ScHOENE, a citizen

of the Empire of Germany, residing in Pitts- !

burg, in the county of Allegheny and State of
Pennsylvania, have invented certain new and
usetul Improvements in Centrifugal Pumps,
ot which the following is a specification.

In designing centrifugal pumps, and espe-
cially those for high pressures, it is necessary

to provide means by which the longitudinal
thruston the rotating wheel or runnerisavoid-
ed. This thrust results from the Inequality

of the surfaces on which the same pressure
acts. Supposingthe outer diameter of the run-
ner to be 1), the outer diameter of the inlet

Ds, the diameter of the shaft &, the water-

pressure at the circumference of the runner

»1, and the inlet-pressure to be ., then the

pressure of water at the inlet side of the run-
ner can be expressed by the formula

-Z (Df — D2%) pi + %Z; (De* — &7) p.

The pressure on the opposite or off side will

then be —E(Df—dz) 1. In calculating this

pressure allowance must be made for the de-
flection of the entering water, which in pass-
ing from an axial to a radial direction causes a,
certain loss of pressure and a correspond-
ingly-decreased longitudinal thrust.

The object of this invention is therefore to
obviate the resulting overpressure on the in-
going side of the runner of the pump: and for
this purpose the invention consists of a cen-
trifugal pump, the runner of which is pro-
vided on its off side—that is to say, on the side
opposite to the entrance side of the water—
with vanes of a certain length of approxi-
mately radial direction extending inwardly
from the circumference of the runner or from
a circle of a smaller diameter than that of the
runner, sald vanes codperating with vanes on
the casing for imparting centritugal force to
the water and producing a reduction of the

pressure.

In the accompanying drawings, Figure 1
represents a vertical central section of a cen-
trifugal pump of the ordinary construction.

Fig. 2 is a vertical central section of a cen-
trifugal pump made aceording tomy improved
construction; and Fig. 3 in its upper half rep-
resents a vertical section on line 3 3, Fig. 2,

and 1in its lower halt a side elevation of the

same.
Similar letters of reference indicate corre-
sponding parts. | |
Referring to the drawings, A represents the
casing, and B the runner, of a centrifugal pump
of any approved construction. The runner Bis
provicded at its off side—that is to say, at the

_side opposite to the entrance of the water—-

with vanes C. which extend inwardly from
the circumference or from a circle of smaller
diameter, approximately in radial direction
to a certain distance toward the center. The
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vanes C may be made either curved, as shown

in Kig. 3,orstraight,asdesired. The vanesare
riveted or otherwise attached to the off side of

the runner or cast integrally therewith, and

serve for reducing the pressure on the off side
by imparting a centrifugal force to the water
on that side. This water-pressure can be ac-
curately calculated. The adjacent head of the
casing 1s provided with radial vanes D, extend-
ing inwardly toward the shaft of ‘the runner
from the inner ends of the vanes on the same,
as shown in Figs. 2 and 8, and in the case that
the vanes on the wheel extend to a circle of
smaller diameter than the circumference from
this circle to the circumference of the runner
the vanes D on the casing serve to prevent the
water from passing around with the runner.
On this supposition—namely, that the water
between the vanes on the casing remains at
rest—an accurate calculation of the radial
length of the vanes is possible.

- By referring to the formule previously
given 1t will be seen that the longitudinal

thrust is a considerable factor in reducing the

efliciency of the pump, especially in the case
of high-speed and multiple-runner pumps.
The arrangement of the vanes on the runner
and casing disclosed in the present invention
causes the pressures on the opposite sides of
the pump to be more nearly equalized, and
consequently results in the production of a

pump of maximum efficiency. = -
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It will be found that the pressure decreases
from the outer to the inner ends of the outside
vanes on the runner while remaining constant

- from the inner ends to the shaft, so that the
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desired result is thereby obtained.

By making the vanes longer or shorter 1in
the radial direction of the runner the required
reduction of pressure can be accurately ob-
tained. By arranging the inner radial vanes
D, Fig. 2, on the casing the water in the cen-
ter is prevented from passing around with the
runner.

Having thusdescribed my invention, I claim
asS new fmd desire tosecure by Letters Patent—-

1. A centrifugal pump, consisting of a cas-
ing, a runner In sald casing, an mlet at one
side of said runner, vanes on sald runner on
the side opposite said inlet, and means on said
casing codperating wit

sald runner.

9. A centrifugal pump, consisting of a cas-
ing, a runner 1n sald casing, an inlet at one
sidle of sald wheel, vanes on the side of the
casing opposite said inlet, and means on the
runner cotperating with said vanes for pre-

h said vanes for pre-
venting the passage of the water around with

768,011

venting the passage of water around said
runner.

3. A centrifuo*al pump, consisting of a cas-
ing, a runner in said casing, an inlet at one

SIde of said runner, vanes on said runner on

the side opposite said inlet and vanes on sald
casing cooperating with the first-named vanes
for preventing the passage of water around
with said runner.

4. A centrifugal pump, cons1st1n0 of a cas-
ing, and a runner provided with vanes at its
off side or side opposite to the entrance of the
water extending inwardly from points at or
near its circumference, the head of the casing
adjacent to the off side being also promded
with radial vanes extending “from the inner
ends of the vanes on the runner toward the
center of the head.

In testimony that I claim the foregoing as
my invention I have signed my name In pres-

| ence of two subscribing witnesses.

KURT SCHOENLE.

Witnesses:
Lyxx R. RamvsEy,
J. F. FITZSIMMONS.
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