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UNITED STATES PATENT OFFICE. 
"CHARLES W. KERR, OF WELLSVILLE, NEW YORK. 

CENTRIFUGAL PUMP. 

940,257. Specification of Letters Patent. Patented Nov. 16, 1909. 
Application filed February 18, 1907. Serial No. 357,924. 

To all whom it may concern: 
Be it known that I, CHARLEs W. KERR, a 

citizen of the United States, residing at 
Wellsville, in the county of Allegany and 
State of New York, have invented certain 
new and useful Improvements in Centrifu 
gal Pumps, of which the following is a 
specification. 
My invention relates to an improvid cen 

trifugal or similar pump. 
The objects of my invention are; First, 

to construct a centrifugal pump that will 
operate at a high speed and give a high effi 
ciency while delivering a large volume of 
water at a low head. Second, to construct 
a centrifugal pump of high speed which is 
essentially adapted for use in combination 
with hot wells and condensing power plants. 
Third, to construct and arrange the pro 
pellers or runners of the pump so that there 
will be no endwise or lateral thrust on the 
shaft and at the same time double the de 
livery of water with a given rotative speed. 
Fourth, to construct a centrifugal pump so 
that the rotative element may be withdrawn 
without disturbing any of the pipe connec 
tions or separating the sections of the casing. 
Fifth, to construct and arrange bearings for 
the rotary shaft which may be easily re 
moved and also means whereby a circula 
tion of water is provided for cooling the 
frictional bearing surfaces. Sixth, to pro 
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vide a diffusing cone which floats freely on 
the shaft between the propellers or runners 
and prevents the forming of eddies and 
properly deflects the annular stream of wa 
ter coming through the runners or propel 
lers into the spiral discharge leading to the 
outlet of the pump. Seventh, to construct 
and arrange the contour of and angles of 
the vanes or blades of the propellers or run 
ners so that the water enters by or is re 
ceived by a radial cutting edge on the ex 
treme side of the runners and leaves the 
same parallel to the axis of the shaft and 
utilizing the force of impulse and reaction, 
Eighth, other evident advantages of con 
struction and relation of parts comprising 

50 
the apparatus which will hereinafter ap 
pear from the detailed description of the 
apparatus and the manner of using the same. 
My invention consists of structural fea 

tures and relative arrangements of the parts 
which will be hereinafter more fully and 

clearly described and pointed out in the ap 
pended claims. 

Referring to those sheets of drawings in 
which similar characters indicate the same 
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parts in the several figures, Figure 1, is a longitudinal section of my improved cen 
trifugal pump, on line 1-1 of Fig. 2, with 
one of the bearings for the shaft removed; 
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Fig. 2, is a section online 2-2 of Fig. 1, With the removed bearing in place. Fig. 3, . 
is an end elevation of one of the halves of 
the E". casing with the rotating elements 
of the pump removed therefrom; Fig. 4, is 
an enlarged view of the diffusing cone, show 
ing one half in elevation and the other half 
insection; Fig. 5, is an end elevation and 
enlarged view of the diffusing cone; Fig. 6, 
is an enlarged and longitudinally sectional 
view of the bushing used between the diffus 
ing cone and the rotary shaft; Fig. 7, is an 
end elevation of the bushing shown in Fig. 
6; Fig. 8, is an enlarged end elevation of 
the entrance side of one of the propellers or 
runners of the pump; Fig. 9, is an enlarged 
end elevation of the discharge side of one of 
the propellers or runners; Fig. 10, is a sec 
tion online 10-10 of Fig. 9; Fig.11, shows 
a development of a cylindrical section on 
line 11-11 of Fig. 9; Fig. 12, is a similar 
development on line 12-12 of Fig. 9; Fig. 
13, is a similar development on line 13 -18 
of Fig. 9; Fig. 14, is a development online 
14-14 of Fig. 9; and Fig. 15, is a develop 
ment on line 15-15 of Fig. 9, with the fillets 
on the hub disregarded. 

Referring to Figs. 1, 2, and 3, 1, 1, are the 
two hollow sections, of the pump casing 
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which are provided at their inner or meet 
ing faces with flanges 2, 2, said flanges hav 
ing suitably space 
which bolts may be passed for securely hold 
ing the sections together. Each of the two 
sections 1, 1, is so formed or cast as to pro 
vide a water inlet 4, passage 5, shaft open 
ings 6 or 6', a chamber 7, and outlet 8, and 
annular passageway 9. . . . 

Supported within and closing the shaft opening 6, is a closing plate or head 10, 
which foils a shaft bearing and consists of 
an inner hollow cylindrical extension 11 
within which is a bearing shell 12 having a 
longitudinal movement and yet non-rotata 
S; means of dowel pins 3, 3. 

13 is any suitable packing and 14 is a fol 

openings, 3, 8, through 
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lower for properly adjusting the packing 
about the rotary shaft 15, supported on the 
shell 12. The shaft opening 6 (see Fig. 2) 
is provided with a similarly constructed 
closing plate or head 10' and bearing but in 
stead the bearing shell 12' is provided with a 
slot 16 with which communicates a passage 
17 cored or formed in the plate or head 10. 
18 is a suitable bent or shaped pipe one end 

of which communicates with the discharge 
passage in chamber 7, while the other end 
connects with the passage 17 and the slot 16 
in the bearing shell 12'. 19 is a regulating 
valve in said pipe 1S for controlling the 
water flowing from the discharge chamber 7 
to the bearing shell 12' for the purposes to 
be hereinafter explained. It will be readily 
understood while I have shown and de 
scribed only one bearing with the pipe 18 
and valve 19 attachment both bearings may 
be supplied with the same if so desired. 

Fixed to and rotating with the rotary 
shaft 15 are the runners or propellers 20, 
and arranged so that when the shaft is 
properly supported in its bearing shells 12 
and 12, each of the runners or propellers 
will register and center within the annular 

geway 9 in each half of the casing. passag 
21 is a removable bushing secured by set 

screws 22 to the annular wall forming the 
passageway 9 and is for the purpose of se 
curing a close running contact between the 
rim of the runner or propeller and this 
passageway 9 and thereby prevent leakage 
backward from the discharge to the suction 
side of the runner or propeller. 
23 and 24 are lock nuts for securing the 

runners or propellers to the shaft and prop 
erly preserving the relation with the pas 
'sageways 9. 

The vanes on each of the runner's Or pro pellers are oppositely disposed so that each 
one will take the water from a passage 5 and 
force it into a common chamber 7. As will 
be seen, from an examination of Figs. 8-15 
the vanes 25, 25, are so constructed and ar 
ranged on each runner or propeller so that 
the water is received on the entrance side of 
the runner or propeller by radial cutting 
edges 25' and is made to pass through the 
passageways 31 of the runner's or propel 
lers nearly parallel to the axis of the shaft 
and leave the propeller's or runners at their 
discharge edges 32 in this direction and 
hence be thrown only gradually against the 
casing. It will be seen therefore, that the 
entrance angle is such that, when the pump 
is operating at maximum capacity, the Water 
will enter with very slight impulse, while 
at lower capacity the water will have a 
greater impulse at entrance. The action of 
the runner on the water is such as to com 
bine reaction with the impulse, or in other 
words to act upon the water almost exactly 
tie same as the water acts on the vanes of 
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the ordinary water turbines. The two pro 
pellers arranged as described are used for 
the purpose of balancing the pump against 
endwise thrust and also to double the de 
livery of water with a given rotative speed. 

Between the propellers is placed a diffus 
ing cone 26 which floats freely on the shaft 
so far as rotation is concerned, but is held 
from longitudinal movement by engagement 
with the runners at either end. Its pur 
pose is to deflect the annular stream of 
water coming through the propellers into 
the spiral form shown in the end half of the 
pump casing. As the water comes from the 
propeller it will have a slight connponent in 
the direction of rotation which is utilized in 
securing a smooth entrance into the spiral 
discharge leading up to the discharge pipe. 
The diffusing cone is intended to distribute 
the water in the form of layers into the 
spiral passage so as to prevent to the great 
est possible extent the formation of eddies 
in the discharge. The actual movement of 
this diffusing cone on the shaft will be a 
compromise between the driving friction ex 
erted by the shaft itself, on the cone bear 
ing and that of the annular stream of water 
flowing over this surface. 
In Figs. 1, 2, 4, 6, and 7, it will be no 

ticed that there are several holes 27 drilled 
in the peripheral ridge of the cone 26 and 
that the bushings 30 by which the cone is 
mounted upon the shaft have grooves 28 
cut across their faces registering with like 
grooves 28 in the cone (see Fig. 4) and 
other grooves 29 forming continuations 
thereof on the inside of said bushings and 
opening into the hollow interior of the cone. 
The purpose of this construction is to secure 
a slight circulation of water, through the 
cone to reduce friction where it rotates on 
the shaft. In other words I propose to 
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make it lubricate itself by, centrifugal action. 
The purpose of pipe 18, with its regulat 

ing valve 19 is to put water into the bearing 
under pressure and allow it to work on 
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through the bearing and leak out into the 
suction thus serving as a substitute for oil 
or like lubricant. 
the bearing can be regulated not only at the 
valve 19 but also by varying the amount of 
packing used and the pressure put on it by 
means of the follower 14. w 
In escaping from the bearing the water 

is made to flow out between the end of the 
bearing head and the lock nut used to secure 

The rate of flow through . 
15 
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the propeller in place. This arrangement is 
used to limit the endwise movement of the 
pump and also to put a cooling and lubri 
cating medium between the collar and the 
end of the bearing head. 
The above described provision for water 

lubrication is only illustrated in Figs, 2 et 

25 

seq., the bearing in Fig. 1, not being shown 
as provided with this feature. 
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The pump casing as shoyn is made in two 
parts from right and left, patterns. The 
diameters of the porpellers, diffusing cone 
and the bearing heads are such that when 
either bearing head is removed the rotative 
parts may be withdrawn without disturbing 
the pipe connections or separating the two 
halves 1, 1, of the casing. 
From the foregoing description of the 

structural features, mode of assembling the 
different parts and manner of operation, it 
is thought the utilities of my in proved con 
struction will be readily apparent. The 
difficulty with the ordinary centrifugal 
pump when running at high speeds is that 
the peripheral speed of the runner makes it 
difficult to get down to a low head which is 
required for pumps handling a large volume 
of water under ordinary or low heads and 
this objection my invention effectually obvi 
ates. r 

Various changes may be made in the spe 
cific construction of the parts of the pump 
from the specific embodiment illustrated and 
while said embodiment shows what I now 
consider my preferred form, I do not care 
to limit myself to these specific arrange 
ments as they could be modified in many 
ways without departing from the spirit of 
my invention and still accomplish the same 
results. 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
ters Patent is as follows:- 

1. A centrifugal pump colnprising a shaft 
mounted for rotation, a propeller fixed on 
said shaft, suction and discharge passages 
leading to and from said propeller respec 
tively and a diffusing member loosely mount 
edi on said shaft adjacent said propeller in 
said discharge passage. 

2. A centrifugal pump comprising a shaft 
mounted for rotation, a ropeller fixed on 
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said shaft, a suction passage leading to said 
propeller, a discharge passage of spiral form 
leading from said propeller, and a diffusing 
come loosely mounted on said shaft adjacent 
said propeller in said discharge passage. 

3. A centrifugal pump comprising a ro 
tary shaft, a pair of opposed propellers fixed 
thereon, a supply passage for each of said 
propellers, a common discharge passage of 
spiral form between said propellers and a 
diffusing member consisting of a double 
cone loosely mounted on said shaft and held 
hetween said propellers. 

4. A centrifugal pump comprising a ro 
tary shaft, a propeller fixed thereon, supply 
and discharge passages therefor and a hol 
low conical diffusing member in said dis 
charge passage, loose upon said shaft, and 
adjacent said propeller, said member being 
provided with an axial passage to its hol 
Fo interior and a peripheral passage there 
TOl. 

charge passage. 
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5. A centrifugal pump comprising a ro 
tary shaft, opposed propellers fixed thereon. 
supply passages therefor, a common dis 
charge passage between said propellers and 
a hollow diffusing member consisting of a 
double cone, said cone having ports at its 
axis and other ports at its peripheral ridge 
both opening into its hollow interior. 

(5. A centrifugal pump comprising a ro 
tary shaft, suction and discharge passages, 
and a propeller fixed on said shaft, said 
propeller having a series of blades thereon 
with cutting edges substantially, on a line 
radial from the center adjacent the suction 
side, said blades being at an angle to the 
axis and merging into a direction substan 
tially parallel with the axis of the propeller 
adjacent the discharge side thereof, and a 
diffusing member loosely mounted on said 
shaft adjacent said propeller in said dis 

7. A centrifugal pump comprising a ro 
taly shaft, supply, and discharge passages, 
and a pair of opposed propellers fixed on 
said shaft, said propellers having each a 
series of blades thereon with cutting edges 
substantially radial to the shaft adjacent the 
supply, said blades being at an angle to the 
axis adjaceht to their cutting edges and 
merging into a direction substantially par 
allel with the axis of the propeller adjacent 
the discharge passage, and a diffuser mem 
ber consisting of a double come loosely 
alounted on said shaft and held between said propellers. 

S. A propeller for centrifugal pumpscom 
prising supply and discharge passages, a 
rotary shaft, a hub on said shaft, and a 
series of blades thereon, said blades being 
curved so as to present faces substantially 
on a line radial from a center adjacent the 
supply passage, and faces substantially par 
allel to the axis of the propeller adjacent the 
discharge passages, and a diffusing member 
loosely mounted on the shaft in said dis 
charge passages. s 

9. A centrifugal pump comprising a cas 
ing having a discharge and lateral openings, 
bearing heads removably secured in said 
openings, a shaft mounted in said bearing 
heads, a loose diffusing cone, and a fixed 
propeller on each side of said cone mounted 
on said shaft, the diameters of said propel 
lels and cone being not greater than that of said lateral openings, whereby upon the re 
moval of a head, said rotative parts may 
lbe removed. 

10. A centrifugal punp, comprising a cas 
ing, having a discharge and openings in the 
sides thereof, bearing heads removably 
mounted in said openings, a shaft journaled 
in said bearing heads, and operative ele 
ments consisting of a loose diffusing cone 
and a fixed propeller on each side of said cone 
mounted on said shaft, the exterior diameter 
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of Said elements being not greater than that 
of said lateral openings whereby upon the 
removal of a head, said elements may be re 
moved. 

11. A centrifugal pump comprising a cas 
ing, a shaft mounted for rotation in Said 
casing, a loose diffusing cone, and a pro 
peller fixed on each side of said cone and 
shaft, supply and discharge passages for 
said propeller's and an annular ring closely 

fitting the periphery of said propellers and 
secured in said casing between the Supply 
and discharge passages, whereby leakage 
backward is prevented. 

in testimony whereof I affix my signature 15 
in plesence of two witnesses. 

CHARLES. W. KERR. 
Witnesses: . 

C. R. Go ULD, 
ELSJE E. Gou.D. 


