
Get. 2, H951 L B GRAN-[HAM 2,559,563 
CENTRIFUGAL PUMP 

Filed June 10, 1946 2 Sheets-Sheet l 

x 7 

-——Illlll 5 

1s 
r 6 

I" 20 32 24 
’ 3| 22 21 2s 29 / 
v I _ 

IO‘ N 1.: I'll / 

I | _ 

F > | : . 

I3 E nul ll 

. 2s 23 33 27 

6/ I7 25 30 
I8 

n/ I9 
lllll 

'9 FIG. I 

INVENTOR 



Oct. 2, 1951 L. B. GRANTHAM 

CENTRIFUGAL PUMP 

Filed June 10, 1946 2 Sheets-Sheet 2 

<2 _ FIG. 3 

WNVENTOR 
LB. GRANTHAM 

FIG. 4 . ‘f; 

ATTORNEYS 



Patented Oct. 2, 1951 2,569,563 

‘UNITED STATES PATENT OFFICE, 
2,569,563 

CENTRIFUGAL PUMP 

Lloyd B. Grantham, Bartlesville, 0kla., assignor 
to Phillips Petroleum Company, a corporation 
of Delaware 

Application June 10, 1946, Serial No. 675,609 

5 Claims. (Cl. 103-88) 
1 

This invention relates to centrifugal pumps. 
In one speci?c aspect it relates to centrifugal 
pumps for pumping liquids with high vapor pres 
sure such as propane or butane. In another spe 
ci?c aspect it relates to a centrifugal pump hav 
ing desired characteristics in which the volume 
of liquid pumped is variable by a manual adjust 
ment. . 

Considerable difficulty has been encountered 
in the prior art in pumping highly volatile liquids 
by centrifugal pumps due to the liquid being va 
porized by the reaction of the pump so that the 
pump becomes ?lled with vapor which is un 
pumpable. Another disadvantage of centrifugal 
pumps of the prior art is that the volume of liquid 
pumped at a given rate of rotation is not variable. 
Another disadvantage is caused by leakage of liq 
uid, which has been pumped, back into the intake 
of the pump. 
In the present invention, I have overcome the 

above mentioned disadvantages and have pro 
vided a. centrifugal pump having numerous ob 
jects and advantages which will now be set forth. 
One object of the present invention is to pro 

duce a new and useful centrifugal pump. 
Another object is to provide a centrifugal pump 

in which the impeller clearance may be varied so 
that the volume of liquid pumped at a given rate 
of rotation may be varied at will. 
Another object is to provide means to seal the 

impeller to the inlet passage so that the liquid 
pumped can not re-enter the inlet. 
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Another object is to provide a pump in which - 
by reversal of flow, the pump will have little tend 
ency to cause vaporization of the liquid in the 
pump. 
Another object is to provide a suitable centrif 

ugal pump having a minimum of moving parts, 
the parts being easily manufactured in integral 
or separable assemblies if desired, in which there 
is no metal to metal contact except in proper 
bearings, the pump thereby having a minimum of 
friction, and in which the parts are accessible, 
and which pump is efficient and quiet in opera 
tion in any position from horizontal to vertical. 
Numerous other objects and advantages will be 

apparent to those skilled in the art upon reading 
the accompanying speci?cation, claims and draw 
ings. 

_ In the drawings: 

Figure 1 is an elevational view of a pump em 
bodying the present invention with parts broken 
away in section along a central vertical plane 
to show details of construction. It will be noted 
that the broken away portion of Figure 1 has 
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beentaken along the plane indicated by the line 
I—I of Figure 2 looking in the direction indi 
cated. 

Figure 2 is an elevational view of the left side 
of the device shown in Figure 1 with parts broken 
away to show details of construction. 
Figure 3 is an elevational view of a second em 

bodiment of the present invention with parts 
broken away along a central vertical plane indi 
cated by the line 3-3 in Figure 4 to show details 
of construction. . 

Figure 4 is an elevational view of the left side 
of Figure 3 with parts :broken away to show de 
tails of construction. 
In Figure 1, a centrifugal pump generally des 

ignated as 5 comprises in combination a housing 
6 having a chamber ‘I. Chamber 1 for purpose 
of easy assembly is provided with a cover plate 8 
which in assembled relation may be regarded as 
a portion of housing 6. Cover 8 may be secured 
by any suitable means such as bolts 9 to hous 
ing 6. . 

Cover 8 is shown containing an inlet conduit 
ID for liquid to be pumped (not shown) the inlet 
conduit leading to a central portion of chamber 
‘I. Cover 8 also contains a volute liquid collec 
tion chamber II which is a portion of chamber 
‘I and an outlet conduit I2 is provided in cover 
8 for discharge of liquid from the pump. Obvi 
ously conduits I0 and I2 may be provided with 
any suitable connection means such as screw 
threads I3 and I4 respectively for connection to 
suitable intake and discharge lines leading from 
pump 5 to otherapparatus. 
Rotatably mounted in chamber 1 is a frusto 

conical impeller I5 having a conical liquid en 
gaging surface I6 disposed around the end ll 
of inlet conduit I0. 

Surface I6 may engage the liquid coming out 
of end I‘! by means of surface friction, but in 
most instances I prefer to cut, or form grooves 
I8 in surface I6. While radial or other shaped 
grooves may be employed, I prefer spiral grooves 
of substantially the shape shown in the draw 
ings because they provide more uniform pressure 
against the liquid at all points. 
Between conduit III and surface I6 is a lumen 

or pumping space I9 and between the limits of 
adjustment shown in Figure 1, the width of space 
I9 has a de?nite effect on the volume of liquid 
pumped at a given speed of revolution. By re 
moving plug 20 and loosening set screw 2i inv 
collar 22, the width of space I9 may be varied 
by moving shaft 23 and drive pulley 24 axially 
of the shaft. When the adjusted position is 
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reached set screw 2| is retightened and plug 20 
replaced. 
In order to prevent leakage, I may provide cus 

tomary and suitable packing 25 secured by gland 
26._ If it is desired to insert lubricant through 
plug 20 a lubricant sealing gland 21 may be pro 
vided with packing 28 and follower 29 screw 
threaded to gland 21 and the gland may be se 
cured to housing 6 by suitable means such as 
bolts 30. ~ / 

Shaft 23 may be supported by suitable anti 
friction bearings such as ball thrust bearings 3| 
and 32 consisting of the usual balls and races and 
the bearings may be spaced by such means as 

' sleeves 33. By proper adjustment of bolts 30 the 
entire bearing assembly may be held in proper 
relationship. _ 

Obviously a motor or other prime mover and 
suitable drive means is provided to drive element 
24. While 24 is shown as a belt pulley obviously 
it couldv be a gear or other known drive means or 
the motor could be mounted in place of 24 to drive 
the pump directly. Obviously impeller [5 may 
be integral with or separable with shaft 23 and 
similar changes in details of construction may be 
made without departing from the present inven 
tion. 
In Figure 3 a pump generally designated as 34 

is provided having the same housing 5, cover 8 
and other details of construction as indicated by 
the use of similar reference numerals in Figures 
1 and 3. However, the impeller 35 is considerably 
different than impeller l5 of Figure l and a ?ex 
ible Sylphon bellows sealing means 36 has been 
provided between impeller 35 and the end portion 
31 of the inlet conduit 10. 

Impeller 35 as shown in Figures 3 and 4 com 
prises a plurality of concentric cones 38, 39 and 
40 which are spaced apart by spiral, ribs 4| and 42 
to provide lumens or passages 43 and 44 for im 
parting pumping force to the liquid. 
While ribs 4| and 42 might be made radial or 

some other shape than shown it is preferred to 
have the ribs substantially of the shape shown 
in Figure 4 in order to equalize the pressure at 
all points. ‘ , 

While a speci?c bellows type seal has been in 
dicated at 36 for illustrative purposes it should 
be understood that any usual type bellows seal 
may be employed at this point. A similar bellows 
type seal may be substituted for stuf?ng box 25 
and gland 26 if desired. 
While the shape of cone in Figures 1 and 3 may 

vary considerably as to diameter and angle of the 
cone, ‘it is preferred to have the proportions sub 
stantially as shown in order to obtain the max 
imum e?iciency and utility. _While this pump is 
especially adapted to pump high vapor pressure 
liquids such as propane or butane numerous other 
liquids may obviously be pumped with consider 
able advantage including liquids containing a 
high percentage of sediment, such as gravel, and 
when made of suitable materials this pump may 
be used for pumping various chemicals and it 
may be employed as a combination pump sepa 
rator, or for any other pumping installation for 
which its characteristics are suitable. 

Operation 
The operation of Figures 1 and 2 are as follows: 
Pump 5 is connected into the desired pumping 

circuit by means of connectors 13 and I4 and 
drive means 24 rotates impeller l5. Liquid l0 
entering through ori?ce ll passes into space I9 
and due to skin friction on IS and/or grooves I8 
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the liquid is carried out across impeller l5. Due 
to inertia or centrifugal forces the liquid travels 
through space l9 into volute II. The pressure is 
increasing at all times and the liquid is discharged 
through outlet l2. Because of the reversal of 
direction from inlet l0 through space I9 and 
vbecause of the steady increase of pressure caused 
by the rotation of impeller l5 there is no tendency 
to vaporize the liquid, which is of importance in 
pumping propane or butane. 

Centrifugal pumps‘of the prior art have a ?xed 
volume at a given speed of rotation. The pump 
shown in Figure 1, however, may be varied in 
volume by adjustment of impeller l5 axially of 
shaft 23 so that space l9 may be of any desired 
width (within the limits shown in Figure 1)‘ by a 
simple adjustment of collar 22 and set screw 2| 
with a simple tool such as a screw driver through 
the opening closed by cover screw 20. 
The operation of Figures 3 and 4 is similar to 

the operation of Figure 1, except that the liquid 
coming in passage 10 is confined by bellows 35 to 
pass into lumens 43 and 44. The rotation of im 
peller 35 carries around the liquid in lumens 43 
and 44 respectively and through inertia or cen 
trifugal force the liquid moves through lumens 
43 and 44 at ever increasing pressure into volute 
II from which it passes out through passage 42. 
The reversal of ?uid flow from passage l3 into 

lumens 43 and 44 and the steady increase in 
pressure effectively prevents vaporization of such 
liquids as propane or butane which would other 

' wise cause vapor lock of the pump 34. 
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The bellows seal 36 prevents liquid from volute , 
ll returning inside of cone 43 to the intake h]. 
While I have shown in the drawings, several 

particular illustrative forms of my invention, 
various modi?cations may be made in the same 
and in the various features of construction, 
without materially changing the invention 
therein, and formal changes may be made in the 
speci?c embodiment of the invention described 
without departing from the spirit or substance 
of the broad invention, the- scope of which is 
commensurate with the appended claims. 
Having described my invention, I claim: 
1. A centrifugal pump comprising, in combi 

nation, a housing including a pair of spaced 
frusto-conical members de?ning a chamber 
therebetween, an inlet conduit extending axially 
through the inner frusto-conical member, an 
outlet conduit communicating with the enlarged 
end portion of said chamber, and an impeller 
of generally frusto-conical con?guration in said 
chamber, said impeller including at least two 
frusto-conical shells, the inner and outer shells 
cooperating, .respectively, with said housing to 
form an inner zone between the inner shell and 
the housing and to form an outer zone between 
the outer shell and the housing, means connect 
ing said shells together to form a unitary struc 
ture, the outer end of each zone communicating 
with said enlarged end portion, means for seal 
ing the inner end of each zone, means for es 
tablishing communication between said inlet 
conduit and the region between said inner and 

' outer shells, means for'driving said impeller, and 

70 

75 

means for sealing said driving means. 
2. A centrifugal pump comprising, in combi 

nation, a housing including a pair of spaced 
frusto-conical members de?ning a chamber 
therebetween, an inlet conduit extending axially 
through the inner frusto-conical member, an‘ 
outlet conduit communicating with the enlarged 
end portion of said chamber, and an impeller of 



2,569,663 
5 

generally frusto-conical con?guration in said 
chamber, said impeller including at least two 
concentric frusto-conical shells, means con 
necting said shells together to form a unitary 
structure, the inner shell de?ning an inner zone 
with said, housing and having an o‘pening at its 
reduced end, the outer shell de?ning an outer 
zone with said housing, the outer ends of both 
zones communicating with said enlarged end 
portion, a shaft for rotating said impeller; said 
shaft being ?xed to said outer shell, means for 
sealing said shaft and said housing to close off 
the reduced end of said outer zone, and a tubular 
resilient sealing member positioned between said 
housing and said inner shell to close off the re- ' 
duced end of said inner zone, said resilient mem 
ber establishing communication between the in 
let conduit and the region between said shells. 

3. A pump constructed in accordance with 
claim 2 wherein the resilient sealing member is 
a bellows. 

4. A centrifugal pump comprising, in combi 
nation, a housing including a pair of spaced 
frusto-conical members de?ning a chamber 
therebetween, an inlet conduit extending axially 
through the inner frusto-conical member, an 
outlet conduit communicating with the enlarged 
end portion of said chamber, and an impeller of 
generally frusto-conical con?guration in said 
chamber, said impeller including inner and outer 
frusto-conical shells and a third frusto-conical 
shell positioned between said inner and outer 
shells, all of said shells being concentrically 
mounted, means connecting said shells together 
to form a unitary structure, means for sealing 
the region between said housing and the re 
duced end of said inner shell, means\for sealing 
the region between said housing and the re 
duced end of said outer shell, means for ad 
mitting liquid from said inlet conduit to the re 
gion between said inner and outer shells, means 
for rotating said impeller, and means for sealing 
said rotating means, 
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5. A centrifugal pump comprising, in combi 

nation, a housing including a pair of spaced 
frusto-conical members de?ning a chamber 
therebetween, an inlet conduit extending axially 
through the inner frusto-conical member, an 
outlet conduit communicating with the en 
larged end portion of said chamber, and an im 
peller of generally frusto-conical con?guration 
in said chamber, said impeller including an inner 
frusto-conical shell having an opening at ‘the 
reduced end thereof, a bellows mounted between 
said reduced inner end and said housing to seal 
the region therebetween and to ,admit liquid 
through said inlet conduit to said impeller, an 
outer frusto-conical shell, a shaft secured to the 
reduced end of said outer shell, means for seal 
ing the region between said housing and said 
shaft, a frusto-conical shell mounted between 
said inner and outer shells, and means mounting 
all of said shells in concentric relation and con 
necting said shells together so as to form 'a uni 
tary impeller structure, said mounting means 
permitting passage of liquid‘from said bellows 
into the volume between said inner shell and said 
outer shell. » 

LLOYD B. GRANTHAM. 
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