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To all whom it may concer: .

Beit known that I, FREDERICK RAY, a citi-
zen of the United States, residing in the city

and county of San Francisco, State of Cali-

fornia, have invented an Improvement in
Centrifugal-PumpRunners; andIhereby de-

clare the following to be a full, clear, and ex-
act description of the same. L o

My invention relates to improvements in |

centrifugal-pump runners of the class known
as the ““closed” type. -

upper and lower disks having a diameter such
as to provide for proper clearance and radial
vanesinterposed between said disks and hav-

ing a radial extent less than that of the disks.
The accompanying drawings illustrate the

device. |

Figure 1 is a vertical section of my inven-
tion, taken on the line x 2, Fig. 2. Fig. 21s"

g half horizontal section on the line ¥ 4, Kig. 1.

In the designing of standard centrifugal-
pumps it is desirable to use the same patterns |

for any given size of pumps without reference
to the head against which the pump is to be

ased, and in carrying a stock of pumps it |

would be impossible to provide for every pos-
sible different head. If is therefore desir-

" ableto have each size of pump so constructed

30

35

40

45

that it is suitable for any head within reason-

able limits with the least possible modifica-

tion. It is also desirable that its efficiency

should be as near the same under all condi-

tions as possible.

The quantity of water which any pump
handle is arrived at by
considering the first cost of the pump and-
the subsequent cost of running it per unit-of -
water pumped.

would economically

maximum that the pump can handle for the

dently about the same for any head. It can
be mathematically proven that the least loss
will occur when the velocity of whirl of the
water in the outer edge of the vortex-cham-
ber where it joins the volute is double the ve-
locity in the volute. Hence the velocity or
the tangential component of the true. velocity
of the water in the outer edge of the vortex-
chamber is fixed. Considering the sides of
this vortex-chamber as parallel, the velocity

| of whirl will vary in it inversely as the dis-

tanceo from the center. Therefore if a certain

| tangential velocity of the water is desired in

order. to pump against any head all that 1s 55
necessary is to cause that certain tangential
velocity to occur at the proper distance from
the center by making the vanes of the proper
length relative to the diameter of the runner
and revolving them fast enough to produce 60

the desired result. |
1f the whole runner were made of a diam-

Tt consists in forming the runner with the | eter only equaltothe length of the vane, there

would be a large mass of water oceupying the

space exterior to the runner, and water would 65

thus be discharged directly into this mass,and

its energy would thus be absorbed and lost.
By extending the disks beyond the ends of

| the vanes, so that they run close to the infe-
| rior of the casing with sufficient clearance, 70
| we avoid this difficulty.- -

“As shown in the drawings, A is the exterior
casing of a pump of this description, having
a discharge, as shown at 2. .

3and 4 are the upper and lower disks of the 75
runner, having a diameter sufficiently less -
than the interior of the casing where they run
to give the necessary clearance. The vanes
5 radiate from the center toward the periph-
ery between these disks and are here shown 8o
as in the form of curved segments. These

‘vanes form a cirele of less diameter than that,
of the periphery of the disks, the object being

to enable the manufacturer to so consiruct
the pumps that they are suitable for any 85
siven head within reasonable limits without
essential change. I extend the sides beyond
the ends of the runner to obtain a uniform
nassage-way. If Icutthewholerunner down,

This quantity is then the | the space occupied by thefirst runner beyond go

the cirecumference of the eut-down runner iS

least cost, and for any one pump this is evi- | of different width from the stream, causing

first a sndden decrease of veloeity and then a
sudden increase as the stream enters the vor-
tex-chamber. AsIdesiretoavoid all unnec- 95
essary changes of velocity, 1 extend the sides
of the runner until they are in close proxim-
ity to the opening into the vortex-chamber,
thus obtaining a continuous passage of uni-
form width: but it is the uniform system of 10¢
changing the lengths of the vanes in a ratio
inverse to the square root of the head against
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which the pump works, while leaving thesides
of the runner of the same diameter suited to
the casing of the pump, that I consider as the
essential feature of my invention.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 1Is—

1. The combination in a centrifugal pump
of a runner composed of separated disks hav-
ing a diameter approximately that of the in-

teriorof the casing within which they revolve |

and radial vanes fixed between said disks,said
vanes being shorter than the distance from
the center to the periphery of the disks.

2. T'he combination in acentrifugal pump |

704,756

| of a casing with suction and discharge pas-

sages, a closed runner revoluble within said

casing, said runner consisting of radial vanes

of less peripheral diameter than the interior
of the casing,and disks fixed in parallel planes
upon each side of the vanes, said disks hav-
ing a diameter equal to the interior diameter
of the casing less clearance.

In witness whereof I have hereunto set my
hand. '

FREDERICK RAY.

Witnesses:
S. H. NOURSE,
JESSIE C. BRODIE.

20




	Drawings
	Front Page
	Specification
	Claims

