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1 Claim.

My invention relates generally to centrifugal
pumps, and particularly to a centrifugal pump
having a runner designed to operate in a con-

ventional type of casing which greatly ircreases -

5 the fluid impelling activity of the pump.

It is an important object of my invention to
embody in a centrifugal pump runner diverging
radial fluid passages having a Venturi action on
the principles of the Daniel Bernoulli theorem,

10 which have not heretofore to my knowledge been
utilized in the construction and arrangement of
©.centrifugal pump runners or impellers.

Other objects and advantages of my invention
will be apparent from a reading of the following
description in connection with the drawings,
wherein for purposes of illustration I have shown
a preferred embodiment of my invention.

In the drawings:—

Figure 1 is s sectional elevational view showing
go one side of the runner and one of the sections of

the casing,

Figure 2 is a transverse vertical sectional view
through Figure 1, taken approximately on the
line 22, )

g5 Figure 3 is an enlarged transverse vertical sec-
tional view taken approximately on the line

3—3 of Figure 1.

Figure 4 is an elevational view of a portion
of the periphery of the impeller showing the

30 shape of the opening of the fluid passages. .

Referring in detail to the drawings, wherein
like numerals refer to like parts throughout the
‘same, the numeral 5 generally designates a con-
ventional type of two part casing composed of

g5 the inside section 6 and the outside section 1.
The inside section 6 has an' axially extending
heavy frame portion 8 having the axial bore §,
an outer end portion of which is reduced in
diameter and threaded as indicated by the
40 numeral 10. - Into the threaded outer end portion
of the bore-9 is threaded a packing nut 11 through
which the impeller shaft 12 passes rotatably.

The-packing nut or gland I} is in compressing
" relation to a packing ring (3 which is foreibly

46 abutted with the adjacent end of the hollow stub
shaft 14 in which the squared end (5 of the shaft

12 1s fixed. .

The outside casing section 7 has an axial open-

"~ Ing 16 around which is bolted the flange 17 of

50 the suction conduit 18. The fastening bolts are
designated {9. Peripheral flanges 20, 21 on the
inside and outside casing sections, respectively.

are fastened together by bolts 22.

Both of the casing sections have the generally

8§56 circular form indicated in Pigure- 2 with the

—t
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(CL. 103-—115)

tangentially arranged discharge conduit. por-
tien 23. It will be noted that the circular runner

“or impeller 24 is arranged eccentrically within

the casing so that its periphery runs very closely
to the upper portion of the interior of the casing 5
adjacent the outlet conduit portion 23, and that
the periphery of the runner is spaced at a uni-
formly increasing distance from the interior of
the . periphery of the casing, proceeding in a
counterclockwise direction, until the maximum 310
spacing is reached 1mmediately adjacent the out-
let conduit portion 23.

The runner or impeller 24 is composed of a
pair of similarly made sections which are con-
nected by radially and circumferentially .spaced 15

" bolts 25 which are located in the regions between

adjacent pairs of fluid passages 26, which are
formed by registering recesses 21, 28 in the run-
ner sections 29, 38, respectively. The opposite
sides of the runner are slightly beveled in con- gg
formity with the bevel of the interior wall of the
casing sections, but the outer side of the impeller
section 29 has a concave irregularity 31 which
creates a greater spacing of this side of the section
of the impeller from the interior side wall of the o5
casing 6 than would be afforded by a uniform
bevelling of the said side of the impeller section
28. Projecting axially from the outer side of
the impeller section 29 is the stub shaft I# whose
bore 15 extends completely through the runner gy
section 29 as shown in Figure 2. In this bore
extends the squared portion 15 of the runmer
shaft- 12 whose inner end profrudes from the
inner side of the runner section 29 and is coni-
cally formed as indicated at 32. The conical 35
shaft end protrudes at the apex of a conical
formation 33 which is defined by a V-shaped
annular recess 34 which surrounds the conical
shaft end 32 and defines a portion of the out-
wardly converging inlet 35 of the fluid passages. 40
It will be noted that the conical shaft end 32
projects axially beyond the inner side of the im-
peller section 29 and beyond the plane which
passes through the center of the inlet openings
35 of the fiuid passages 26, )

The impeller section 30 has its outer side slight-
1y spaced from the inner wall of the casing sec-
tion T by virtue of the provision of an annular
shoulder 36 which surrounds the opening {6 in
the casing section 7 and against which the outer 50
side of the impeller section 30 bears. It will be
noted that the outer side of the runner section 30

“has an annulir neck 31 which projects through

the opening 16 and has its radially outward side in
bearing relation tp the surface of _th@\opening 16. &5
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The outer end of the neck 37 is in bearing relation
to the adjacent end of the suction conduit 18
-which has a portion arranged radially inwardly
and in concentric relation to the opening i6 in
5 the casing section 1. It will be noted that the
outer side of the runner section 29 has a portion
immediately adjacent the stub shaft (4 in bearing
relation to the adjacent part of the inner wall of
the casing section 6.
10~ It will be noted that the upper part of the cas-
ing indicated by the numeral 38 is comparatively
- flat and merges in a counter-clockwise direction
into an oval form indicated by the numeral 29 at
. the bottom of Figure 2 which continues into and
15 forms the outlet conduit portion 23. It will be
noted that the opposite sides of the oval portion
39 bulge beyond the outer sides of the casing,
thereby increasing the fluid conducting capacity
and decreasing the resistance to the passage of
20 the impelled fluid to and through the outlet con-
duit portion 23.

The fluid passages 26 taper in cross section ra-
dially outwardly from the outward end 40 of the
radially outwardly converging inlet portions 35.

25 The inlet portions 35 are arranged at equally cir-~
cumferentially spaced intervals, and the mouths
.or discharge orifices of the fluid passages desig-
nated &1, which are seen to have an oval.form
(see Figure 4) are similarly uniformly circum-

30 ferentially spaced on the periphery of the runner
or impeller. The mouths are circumferentially
displaced in a clockwise direction with respect to
the intake orifices 35 of the fluid passages, and
the intake orifice and the outlet orifice of each

35 fluid passage 26 is connected by & passage of out-
wardly increasing cross section having a uniform
curvature substantially illustrated in Figure 1.
The walls of the fluid passages 26 range from cir-
cular at the point 40 near the inner end thereof

40 to oval at the mouth &l as shown in Figure 4.
Thus the fluid passages 26 diverge in opposite lat-
eral and opposite circumferential directions from

.the point 40 to the periphery of the runner or
impeller. '

45 Reference may be had to “Text Book on Hy-
draulics,” 2rid Edition, Revised, page 42 and page

79 (George E. Russell of the Massachusetts In-

stitute of Technology, Henry Holt and Company

2, 074 850

New York, 1915) for an exposition of the prin-
ciples underlying the present applicant's use of
the Bernoulli theorem in the construction and
arrangement of his fluid passages in the runner
or impeller shown and described herein. Appli-
cant’s fluid passages are constructed on the Ven-
turi principle, having walls which diverge radially
outwardly in the manner shown. Applicant be-
lieves himself to be the first person to apply the
principles of the Bernoulli theorem to the impeller
of a centrifugal pump, although others may have
approached in some respect or accidentally there-
to. A true application of these principles to an
effective degree has not heretofore been made.
‘While a standard type of impeller casing has in
effect been utilized by me to house my new and
improved runner, the combination of these ob-
tains a degree of simplicity and efficlency in a ro-
tary, centrifugal pump not heretofore attained,
an improvement of fifty percent or more in ca-
pacity being available with no greater power ap-
plication. Any suitable means of applying ro-
tative power to the outer end of the impelier shaft
12, such as a belt pulley and powered belt (not

‘shown) will be suitable for operating the impeller.

Although I ‘have shown and described a pre-
ferred embodiment of my invention, it is to be
definitely understood that I do not desire to limit
the application of the invention thereto, and any
change or changes may be made in material and
structure and arrangement of parts within the

spirit of the invention and the scope of the sub-

joined claim. .
What is claimed is:—

In a centrifugal pump, a rotor formed With an ¢

axial chamber having an inlet at one side, a plu-
rality of circumferentially spac¢ed Venturi pas-
sages in said rotor and having their radially out-
ward ends terminating in circumferentially elon-
gated discharge openings and their radially in-
ward ends terminating in flaring radially in-
wardly facing mouths opening directly into said

" axial chamber, said Venturi passages having non-

radial portions curving away from the direction
of rotation of the rotor, said non-radial portions
being located radially outwardly from said flaring
mouths.

WILLIAM S. HOLDAWAY.
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