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This invention relates generally to flnid pumping ap-
paratus and more particularly to an impeller for a pump
wherein a plurality of circumferentially spaced radially
extending pumping passages are provided with a center
inlet intersecting one face of the impeller, and the oppo-
site face of the impeller communicates with a plurality of
circumferentially spaced recesses which extend generally
radially outwardly to the periphery of the impeller and
operate as pumping passages to evacuate fluid from adja-
cent the face of the impeller, the other face. of the impel-
ler opposite the inlet being further characterized by the
provision of an annular row of circumferentially spaced
boss portions through which the rtecesses extend and
which are capable of operating as pumping vanes for
impelling fluid upon rotation of the impeller.

According to the genéral principles of  the present
invention, a pump is provided which includes a casing
having a bore therein and an enlarged annular recess is
located along the length of the bore to provide a volute
pumping chamber. A rotatable impeller having a body

portion providing a pair of faces on opposite sides thereof .35

is located in the pumping chamber. A pair of coaxially
disposed hub portions extend from the respective faces of
the impeller and journal the impeller in the bore. One
of the faces of the impeller. has an inlet recess formed
therein and a plurality of circumferentially spaced pump-
ing passages in the impeller body portion communicate
with the inlet recess and extend generally radially out-
wardly to the outer periphery of the impeller.

A shaft is provided in the bore of the casing and is
connected to the impeller so.as to rotate same in the
pumping chamber. The casing is further provided with
& seal chamber around the shaft and adjacent the other
of the faces of the impeller, appropriate sealing means
being provided in the chamber to effect a seal between
the casing and the shaft.

The other face of the impeller is provided with an
annular recess. forming an axially directed passageway
© communicating with the seal chamber. The body portion
of the impeller may be constructed to provide an annular
row of circumferentially spaced boss portions projecting
from the other face of the impeller adjacent the periphery
thereof.. A plurality of circumferentially spaced recesses
are formed through the bosses or through the body por-
tion of the impeller so as to communicate with the an-
nular recess and so as to extend generally radially out-
viardly to the outer periphery of the impeller. The
recesses thus provided operate as pumping passages to
evacuate the seal chamber and also effect a pressure re-
duction in the seal chamber upon rotation of the impeller,
Furthermore, the annular row of bosses provide pumping
vanes. which prevent leakage into the seal chamber upon
rotation of the impeller,

It is an object of the present invention, therefore, to
provide a pump ‘structure wherein it is possible to obtain
improved inlet pressure operation.

Another object of the present invention is to provide
A pump having a rotatable impeller adjacent a shaft seal-
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Jportion 17, It will be understood that the volute
‘17 will be under high pressure during the operation of

2

ing chamber, which impeller includes means for evacuat-
ing the seal chamber and for effecting a marked reduction
in pressure within the seal chamber. _

A further object of the present invention is {6 provide
a pumping apparatus wherein an impeller is located adja-
cent a shaft sealing chamber and wherein vanes are pro-
vided on the impeller to preclude leakage of fluid into
the seal chamber. ] : )

Yet another object of the present invention is t¢ pro:
vide an impeller for a pump having pumping passages
formed therein to effect movement of fluid from opposite
generally parallel sides of the impeller radially outwardly
of the impeller.

Many other features, advantages and additional objects
of the present invention will become manifest to those
versed in the art upon making reference to the detailed
description which follows and the accompanying sheets
of drawings in which preferred structural embodiments
incorporating the principles of the present invention are
shown by way of illustrative example.

On the drawings:

Figure 1 is a cross-sectional view with parts shown in
elevation of the pumping apparatus constructed in accord-
ance with the principles of the present invention.

Figure 2 is an elevational view of one face of the pump
impeller provided in the structure of Figure 1.

Figure 3 is an elevational view of the opposite face
of the impeller shown in Figure 2.

Figure 4 is an elevational view of an alternative form
of impeller provided in accordance with the principles
of the present invention.

Figure 5 is an elevational view of the opposite face
of the impeller of Figure 4. :

Figure 6 is a cross-sectional view taken generally along
the line VI—VI of Figure 4. ‘

Figure 7 is an enlarged fragmentary cross-sectional
view taken generally on line VII—VII of Figure 4.

Figure 8 is a fragmentary end view of the impeller
shown. in Figure 4.

As shown on the drawings:

A pump provided in accordance with the principles of
the present invention is indicated generally by the refer-
ence numeral 10. and includes a casing 11 which may
include a casing body portion 12 ‘and a casing cover 13
together providing a. complexly shaped. bore 14 which
extends therethrough. Along the length of the bore 14,
the casing 11 is provided with an enlarged annular recess
16 forming a pumping chamber and including a - volute
portion

the pump.

A rotatable impeller is provided for the pump 10
and- is indicated generally by the reference numeral 18.

The impeller 18 includes a body portion 19 providing
a first face 29 and a second face 21, the faces 20 and
21 being located on opposite sides of the impeller 18,
respectively, -

A hub portion 22 extends axially outwardly of the
body portion 19 and is received in a sealing sleeve 23
seated in the casing cover 13.

A hub portion 24 extends axially outwardly of the
body portion 19 and is received in a sealing sleeve 26
seated in the casing body portion 12 of the casing 11,
Thus, the hub portions 22 and 24 are coaxially  dis-
posed and operate to reduce leakage of high pressure
fluid arcund the impeller 18 within the casing 11. The
stationary rings or sleeves 23 and 26 together with ‘the
hub portions 22 and 24 form labyrinth-type seals to effec-
tively reduce such leakage. ‘

The face 20 of the impeller 18 is provided with an
inlet recess 27 thereby forming an inlet for. the impeller
18 which communicates with a plurality of circumferen-
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tially spaced pumping passages 28. FEach of the pump-
ing passages communicates with the inlet recess 27 and
extends generally radially outwardly to the periphery of
the impeller 18. That portion of the bore 14 provided
by the casing cover 13 is enlarged to form a pump inlet
29 in registry with the inlet recess 27 of the impeller
18 so that fluid will pass through the inlet 29, through
the inlet recess 27 of the impeller 18 and will be centrif-
ugally discharged into the pumping chamber 16 and to
the volute chamber 17. It will be understood that the
pump casing 11 is provided with the usual outilet in
communication with the votute chamber 17 so as i caity
the pumped fluid to a point of utilization.

A shaft 30 is journaled in the casing 11 by a bear-
ing means generally at 31. The casing body portion 12
of the casing 11 is provided with a seal chamber 31
located generally adjacent the impeller 18 and in sus-
rounding relationship to the shaft 39. A shaft seal is
provided in the seal chamber 31 and is indicated generally
by the reference numeral 32. The shaft seal 32 is of
the type which effects a fiuid tight seal between the
shaft 30 and the casing 11. Fxemplary of one type of
sealing arrangement is a cartridge type seal 32 which
cooperates with a sealing ring 33 carried for co-rotation
with the shaft 30 and engaged by stationary double seal
rings 34 on opposite sealing faces thereof.

The impeller 18 is locked for co-rotation with the shaft
30 by appropriate fastening means including the nut
shown at 36. For a more detailed disclosure of an ex-

emplary form of a shaft seal and a connecting means

between an impeller and a shaft, reference may be had
to my copending application, Serjal No. 188,424, filed
October 4, 1950 now Patent No. 2,662,480.

The face 21 of the impeller 18 is provided with an an-
nular recess 38 which provides an axially directed passage-

way communicating with the open end of the seal cham-

ber 31.

The body portion 19 of the impeller 18 is provided
with a plurality of circumferentially spaced recesses 39
which communicate with the annular recess 38 and which
extend generally radially outwardly to the outer periphery
of the impeller 18. When the impeller 18 is rotated, the
recesses 39 operate as pumping passages to evacuate the
seal chamber 31 and also operate to eifect a pressure re-
duction in the annular recess 38 and hence the seal cham-
ber 331. :

Referring particularly to Figure 2 in connection with
Figure 1, it will be noted that the face 21 of the im-
peller 18 is characterized by the provision of a plurality
of circumferentially spaced boss portions 46. The boss
portions 40 have sufficient axial extent to form an annular
row of pumping vanes adjacent the outer periphery of the
impeller 18. When the impelier 18 is mounted in. the
pump casing 11, the annular row of vanes provided by

the bosses 40 lies proximate the boundary of the pump- ¢

ing chamber 16 provided by the casing body portion
12 of the casing 11 and upon rotation of the impeller 18,

clude a plurality of pumping vanes on the face 21 which
correspond in number with the plurality of recesses 39.

. Thus, the recesses 39 can be extended through the boss

portion 48. In this form of the invention, the boss por-
tions 40 are aligned radially in circumferentially spaced
disposition as are the recesses 39.

In Figures 4-8, a modified embodiment of the appli-
cant’s invention is shown. In this embodiment, an im-

" pelier £8a is provided which includes a body portion 19a
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the pumping vanes will impel fluid tending to leak past -

the journaling juncture between the hub portion 24 and
the bearing ring 26 from the high pressure area pro-
vided by the volute chamber 17 and the outer peripheral
portion of the pumping chamber 16 and into the seal
¢hamber 31. ;

Whatever leakage does occur into the seal chamber 31,
however, will be evacuated by the pumping action of the
passages 39.

It should be particularly noted that the pumping
passages provided Dby the recesses 32 are independent
of ‘the pumping passages 28 and extend in radial direction
directly to the peripheral surface of the impeller 18.
The ‘arrangement thus provided greatly improves .the
¢apacity of the recesses 39 to effect a pumping action
so that the seal chamber 31 will be effectively evacuated.

It 'should also be noted that the embodiment of the
applicant’s invention shown in Figures 1 and 2 may in-
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providing a first face 20a and a second face 21a. A hub
portion Z2q and a hub portion 24« extend from opposite
sides of the body portion 19a and form bearing surfaces
for journaling the impeller 18a in a casing. An inlet
recess 27a is provided in the face 28a and communicates
with a plurality of circumferentially spaced pumping
passages 28a which extend radially outwardly to the
peripheral surface of the impeller 18a.

The face 21a of the impeller 184 is characterized by
the provision of an annular recess 38¢. A plurality of
recesses 39¢ communicate with the annular recess 38a
and extend generally radially outwardly to the peripheral
surface of the impeller 18a.

An annular row of bosses 40z are provided on the
face 21 of the impeller 18a adjacent the outer peripheral
surface and operate as pumping vanes to impel fluid ad-
jacent the face 21a of the impeller 18a.

The embodiment of the present invention as shown in
Figures 4-8 differs from the embodiment of Figures 1-3
in utilizing bosses 40z which are angularly disposed rel-
ative to any radius arm of the impeller 184. = The angu-
lar disposition of the bosses 40z is such as to make all
of the bosses 40z lie in general tangential relationship to
a circle of smaller diameter than the impeller 18z, By
providing the recesses 39a through the bosses 40a, the
passaweways formed by the recesses 39a will also be angu-
larly disposed with respect to any radius arm of the im-
peller 18a. The angular arrangement thus provided im-
proves the pumping action of the pumping vanes provided
by the bosses 40a as well as the pumping action provided
by the recesses 39a.

Although various minor structural modifications might
be suggested by those versed in the art in connection with
the preferred structural embodiments herein described
by way of illustrative example only, it should be under-
stood that T wish to embody within the scope of the pat-
ent warranted hereon all such modifications as reason-
ably and properly come within the scope of my contri-
bution to the art.

I claim as my invention:

1. In a pump, 2 housing having an inlet, a pumping
chamber communicating with the inlet, a seal cavity ax-
ially inward of said pumping chamber on the side op-
posite said inlet, and an outlet communicating with the
pumping chamber radially outward of the seal cavity, a
centrifugal impeller in said housing having oppositely ex-
tending axially disposed hub portions on said opposite
sides thereof, said housing having axially spaced bearing
means on opposite sides of said pumping chamber each
engaging a corresponding hub portion of said impeller,
one of said bearing means being disposed between said
pumping chamber and said seal cavity, said impeller hav-
ing a center inlet extending through one of said hub
portions and registering with the housing inlet and an
annular row of pumping passages communicating with
said center inlet and extending outwardly therefrom to
said outlet, said impeller having an annular row of cir-
cumferentially spaced bosses extending inwardly from its
outer periphery and terminating at the other of said hub
portions, each of said bosses having a pumping passage
therein adjacent and independent of said annular row
of pumping passages, said pumping passages in said bosses
communicating with said outlet and extending radially
inward from the periphery of the impeller and terminat-
ing in an annular axial recess formed in the impeller and
extending through said other hub portion for communi-
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cation with said seal cavity radially inward of said one
bearing to evacuate the seal cavity, and said bosses hav-
ing external surface portions coacting with -adjoining por-
tions of the housing to provide additional pumping means
extending from adjacent said one bearing to prevent fluid
from said outlet or pumping chamber entering -said seal
cavity.

2. The structure of claim 1 wherein said bosses extend
radially inwardly from said periphery of the impeller to
the hub portion.

3. The structure of claim 1 wherein said bosses extend
tangentially outward from said hub portion to said pe-
riphery .of the impeller ‘and said passages through said
bosses also extend tangentially in the same direction.
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