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1

This invention relates to pumps and more par-
ticularly to centrifugal liquid pumps.

An object of the invention is to. provide a
centrifugal pump of very compact design that
may be inserted into an oil drum or the like
for the purpose of pumping out the contents
thereof. : i

Another object is to provide in a pump of this
character a rotor or impeller having vanes con-
structed and arranged to impart high pressures
to the liquid being pumped and fo operate with
good efficiency.

Another object is to provide a centrifugal liq-
uid pump having a simple bearing arrangement
whereby thrust forces are effectively compen-
sated.

Another object is to provide a pump structure
having & minimum number of parts and capable
of ready manufacture, assembly and mainte-
nance. The simplicity of construction and oper-
ation of the pump insures long and trouble-free
service life.

The foregoing and other aims, objects and ad-

vantages of the invention are realized in a cen-
trifugal liquid pump having an impeller housing
providing a cavity therein defined by cylindrical
side walls, an inverted conical bottom providing
an axial liquid intake port, and a top providing
an axial liquid outlet port, axial shaft bearing
means in the housing, a driven axial impeller
shaft carried in the bearing means and extending
out of the housing through the liquid outlet port,
a rotary impeller mounted on the shaft adjacent
to the bottom of the housing, the impeller com-
prising a hub having bottom and sides spaced
from and conforming substantially to the shape
of the bottom and adjacent side wall portions of
the cavity, and a plurality of arcuately disposed
vanes on the hub, each of the vanes extending
substantially entirely across the space between
the hub and the opposed internal faces of said
cavity and being shaped to spiral outwardly
across the bottom of the hub in a direction away
from the direction of rotation of the impeller
from a central point to a peripheral point and
to extend up the sides of said hub, the leading
face of the bottom portion of each vane being
inclined downwardly away from the direction of
rotation of the impeller and the leading face of
the side portion of each vane being inclined up-
wardly away from the direction of rotation of
the impeller. ;

In the drawings:

Fig. 1 is a vertical elevational view of a pump-
ing assembly for evacuating an oil drum showing
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the pump in position in the bottom of a drum;

Fig. 2 is an enlarged axial sectional view of
the pump-of the invention;

F[Figé 3 is a bottom view of the pump shown in

g. 4;

Fig. 4 is a bottom view of the impeller on a
somewhat enlarged scale;

- Fig. b is a top view of the impeller;

Fig. 6 is a side view thereof; and

Fig. 7 is an enlarged sectional view taken along
the plane of the line 1—17 of Fig. 2.

Referring to the drawings, particularly to Fig.
1, the pumping assembly shown includes the
pump proper {0 fitted to the bottom of a rising
conduit or pipe t| that extends through the top
opening {5 of a drum 2. The riser il has a
collar I3 thereon provided with a set screw (4
for adjustably positioning the collar on the riser
at such point that, when the collar is fitted in
the drum opening 15, the pump 0 is properly
positioned in the bottom of the drum.

Above the collar, the riser Il is provided with
a lateral take-off pipe I8 having a manually
operated valve 17. A motor mounting bracket
I8 is fitted to the top of the riser 1f and carries
an electric motor 19, or other conventional power
source, that drives the shaft 20 that operates the
pump 0. The shaft 20 passes through a pack-
ing gland 2{ and extends down through the riser
41 to the pump (0.
 Referring to Figs. 2 and 3, the pump 10 is
shown as being threadedly attached to the bot-
tom of riser {{. The pump has a housing in-
cluding an upper bell-shaped portion 22 pro-
viding a top outlet opening 23 into which the
riser |1 is fitted. The bottom of the housing is
formed by a portion 24 having an inverted coni-
cal top surface 25 and a central axial liquid in-
take opening 26. These two housing portions,
which are secured together by screws 24a, define
the impeller cavity 27. The top surface 25 of
the bottom housing portion typically makes an
angle of about 30° with the horizontal.

A foot-plate 28 is fastened to the three de-
pending legs 29 of the bottom portion 24 by
means of machine screws 30. The foot-plate
carries a bearing boss 3{ into which is fitted a
bearing 32, preferably a needle bearing. From
an inspection of Figs. 2 and 3, it will be seen
that the foot-plate 28 and the bottom housing
portion. 24 cooperate to define an intake cavity
33 communicating with the outside through ports
34 and communicating with the impeller ‘cham-
ber through the central opening 26.

Inside the impeller cavity 27 is a transverse
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bearing support 35 carried by the walls of the
upper portion of the housing and in which is
mounted an upper needle bearing 38 for the
shaft. As shown, the impeller shaft 20 is jour-
nalled in the needle bearings 32 and 36.

An impelier, generally designated by the ref-
erence numeral 37 is mounted on the shaft 20
below the bearing mount 35 and above the bot-
tom portion 24 of the housing. A thrust bearing
38 is positioned between the top of the impeller

and the bottom of the upper bearing mount."
The impeller 37 is shown in detail in Figs. 4, 5

and 6. It may be formed as a casting and it has
a hub portion 39 that conforms generally In
shape to the lower cylindrical side walls of the
impeller cavity and the inverted conical bottom
thereof.. The hub is somewhat smaller in diam-
eter than the cavity and is spaced from the
walls thereof. The space between the cavity walls
and the impeller hub accommodates the impeller
vanes 40, preferably three in number and formed
integrally with the hub and disposed arcuately
thereabout at 120° intervals. As seen in Fig. 4,
the vanes 40 spiral generally outwardly from cen-
trally disposed points #1 across the bottom of
" the impeller hub to peripheral points 42 adjacent
the circle of intersection of the conical bottom
surface 25 and the cylindrical side walls of the
impeller housing. The vanes then extend up
the sides of the impeller hub 39. .

The outer faces of the vanes that are "adja-
cent to.the impeller cavity walls are machined
as are the cavity walls to provide a relatively close
fit therebetween. . .

As best seen in Figs. 4 and 6, the leading face
43 of the bottom section of each vane is inclined
downwardly and away from the direction of ro-
tation of the impeller. Preferably the angle of
inclination is about 30° to the vertical.

Referring to Figs. 5 and 6, the leading face 44
of the side portions of the vanes are inclined up-
wardly and away from the direction of rota-
tion of the impeller. The angle of inclination of
the side portions of the vanes may also be about
30° to the vertical.

The trailing or following faces of the impeller
vanes may. be disposed substantially vertically,
or they may be somewhat inclined to the vertical.

Although the angle of inclination of the vane
faces is preferably about 30°, this angle is not
critical and the faces may be inclined in the
directions indicated from about 20° to about 40°
from the vertical.

In operation, the impeller 31 is rotated in the
direction of the arrows of Figs. 4 and 5. As
shown in Fig. 2, liquid is drawn into the intake
cavity 33 through the ports 34 and is drawn from
the cavity 33 through the central opening 26 into
the impeller chamber. The liquid is forced out-
wardly between the impeller and the bottom of
the impeller cavity by the lower sections of the
vanes and upwardly past the side sections of the

" vanes. The slope of the side sections is such
that they impart added lift to the liquid which is

forced up through the impeller chamber, into the:

- riser If and through the lateral conduit {6 to
a point of disposition.

The inclination of the vane faces is such that
the lower vane faces impart an upward thrust
to the rotor while the side vane faces tend, in
part, to counteract this thrust. However, the
resultant thrust is upward and this thrust is taken
by the bearing 38 placed between the impeller
37 and the upper bearing support 85. It is not
necessary to provide a lower thrust bearing in
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the device of the invention and, although the
lower needle bearing 32 is desirable and preferred,
it may be eliminated without adversely effecting .
operation of the pump if the shaft 20 is sufficlent~
ly rigid and is adequately journalled in the upper
bearing 36. - . ’

I claim: .

1. In a centrifugal liquid ‘pump, an impeller
housing providing a cavity therein defined by
vertical cylindrical side walls, an inverted coni-
cal bottom providing an axial liquid intake port,
and a top providing an axial lquid outlet port,
axial shalt bearing means in said housing, a
driven axial impeller shaft carried in said bear-
ing means and extending out of said housing
through said liquid outlet port, a rotary impeller
mounted on said shaft adjacent to the bottom of
sald housing, said impeller comprising a hub
having bottom and sides spaced from and con-
forming substantially to the shape of the bottom
and adjacent side wall portions of said cavity,
and a plurality of arcuately disposed vanes on
said hub, each of said vanes extending substan-
tially entirely across the space between said hub
and the opposed internal faces of said cavity, and
being shaped to spiral outwardly across the bot~
tom of said hub in a direction away from the
direction of rotation of said impeller from a cen-
tral point to a peripheral point and to extend
up the sides of said hub, the leading face of the
bottom portion of each vane being  inclined
downwardly away from the direction of rotation
of the impeller and the leading face of the side
portion of each vane being inclined upwardly
away from the direction of rotation of the im-
peller., : :

2, A pump as deflned in claim 1 wherein said
vane faces are inclined to the vertical at an angle
of from 20° o 40°.

3. A pump as defined in claim i wherein said
vane faces are inclined to the vertical at an angle
of about 30°,

4. In a centrifugal liquid pump, an impeller
housing providing a cavity therein defined by
vertical cylindrical side walls, an inverted coni-
ca] bottom providing an axial liquid intake port,
and a top providing an axial liquid outlet port,
axial shaft bearing means in said housing, sec-
ond axial shaft bearing means carried by said
housing and positioned below the liquid intake
port, a driven axlal impeller shaft carried in said
bearing means and extending out of said housing
through said liquid outlet port, & rotary impeller
mounted on said shaft adjacent to the bottom
of sald housing, said impeller comprising a hub
having bottom and sides- spaced from and con-
forming substantially to the shape of the bottom
and adjacent side wall portions of said cavity,
and a plurality of arcuately disposed vanes on
said hub, each of said vanes extending substan-

‘tially entirely across the space between said hub

and the opposed internal faces of said cavity, and
being shaped to spiral outwardly across the bot-
tom of said hub in & direction away from the
direction of rotation of said impeller from a
central point to a peripheral point and to extend
up the sides of said hub, the leading face of the
bottom portion of each vane being inclined down-
wardly away from the direction of rotation of
the impeller and the leading face of the side por-
tion of each vane being inclined upwardly away
from the direction of rotation of the impeller.
5. In a centrifugal liquid pump, an impeller
housing providing a cavity therein defined by
vertical cylindrical side walls, an inverted coni-
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cal bottom providing an axial liquid intake port,
and a top providing an axial liquid outlet port,
axial shaft bearing means in said housing, a
foot-plate mounted in spaced relation to the ex-
terior of the bottom of said housing, a driven
axial impeller shaft carried in said bearing
means and extending out of said housing through
said liquid outlet port, a rotary impeller mount-
ed on said shaft adjacent to the bottom of said
housing, said impeller comprising a hub having
bottom and sides spaced from and conforming
substantially to the shape of the bottom and ad-
jacent side wall portio:éé of said cavity, and a
plurality of arcuately disposed vanes on said hub,
each of said vanes extending substantially en-
tirely across the space between said hub and the
opposed internal faces of said cavity, and being
shaped to spiral outwardly across the bottom of
said hub in a direction away from the direction of
rotation of said impeller from a central point to
a peripheral point and to extend up the sides of
said hub, the leading face of the bottom portion
of each vane being inclined downwardly away
from the direction of rotation of the impeller and
the leading face of the side portion of each vane
being inclined upwardly away from the direction
of rotation of the impeller.

6. In a centrifugal liquid pump, an impeller

housing providing a cavity therein defined by

vertical cylindrical side walls, an inverted conical
bottom providing an axial liquid intake port, and
a top providing an axial liquid outlet port, axial
shaft bearing means in said housing, a foot-plate
mounted in spaced relation to the exterior of
the bottom of said housing, second axial shaft
bearing means carried by said foot-plate and
positioned below the liquid intake port, a driven
axial impeller shaft carried in said bearing
means and extending out of said housing through

said liquid outlet port, a rotary impeller mount- 4

ed on said shaft adjacent to the bottom of said
housing, said impeller comprising a hub having
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bottom and sides spaced from and conforming .
substantially to the shape of the bottom and
adjacent side wall portions of said cavity, and
a plurality of arcuately disposed vanes on said
hub, each of said vanes extending substantially
entirely across the space between said hub and
the opposed internal faces of said cavity, and

_being shaped to spiral outwardly across the bot-

tom of said hub in a direction away from the
direction of rotation of said impeller from a cen-
tral point to a peripheral point and to extend up
the sides of said hub, the leading face of the bot-
tom portion of each vane being inclined down-
wardly away from the direction of rotation of
the impeller and the leading face of the side por-
tion of each vane being inclined upwardly away
from the direction of rotation of the impeller. .

7. A pump as defined in claim 6 wherein said
vane faces are inclined to the vertical at an
angle of about 30°.

8. A pump as defined in claim 7 wherein the
elements of said conical bottom make an angle of
about 30° to the horizontal.

DORR S. BAKER.
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