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This invention relates to improvements in cen 
trifugal pump impellers, and particularly for use 
on those pumps which are employed for pump-. 
ing fluids of the nature of sewage, containing 

5 pulpy or stringy material and relatively large 
Solids. ... 

It has been the common practice in pumps for 
handling sewage and the like to employ single 
suction impellers provided . with vanes having 

20 well rounded forward ends and only one or two 
discharge ports which form substantially an L. 
or a T, so that there are no sharp shoulders in 
the suction eye on which débris might collect. 
These pumps do not easily clog, but their use has 

25 been limited to pumps of relatively small size 
or large size and slow speed. . . 
The disadvantages of the single-suction im 

peller having one and even two discharge ports 
results from the poor control of the Water flow 

20 ing through the impeller and to the unbalanced 
: hydraulic forces which limit the maximum head 

to which these pumps can be satisfactorily ap 
plied. Furthermore, the necessity of full-width 
channels in a single-suction impeller makes it 
impossible to construct the fluid passages in 
proper proportions for best efficiency. . 

It is, therefore, an object of this invention to 
fully eliminate the above disadvantages by pro 
viding an impeller of the double-suction type 
With four portS. 
As pumps of Ordinary, single-suction type in 

crease in size, the problem of the unbalanced 
hydraulic forces, becomes One of great impora 

...tance, especially when the pumps are to Operate 
at relatively high speeds. It is, therefore, a fur 
ther object of this invention to provide double 
suction impellers having four ports or fluid chan 
nels which impellers will be in substantial hy 
draulic Roalance whether the impellers are large 
or small or whether they are to run at rela 
tively high or low speeds. . 
The advantages of our design are emphasized 

25 

30. 

35 

to a greater degree as the size of the pump is inr. 
creased where the restriction of the passages due 
to the presence of the pump shaft is not objec 
tionable and where the elimination of any un 
balanced hydraulic forces are of greater im 
portance for successful operation. 

50 

characteristics of the previous pumps but of 
greater capacity for a given size of impeller and 
of greater efficiency. 

55 

It is a further object of the present invention 
to provide a pump having the non-clogging 

it is a further object of the present invention 

to provide a non-clogging pump which is sub 
stantially balanced against axial thrust. 

It is a further object of this invention to pro 
vide a non-clogging pump having a discharge 
passage Substantially around the entire periph 
ery of the impeller so as to substantially elimi 
nate the pulsating of the discharge. 

It is a further object to provide a pump im 
peller with a pair of diametrically opposed ports 
having an inlet entrance communicating with one 
side of the impeller and a pair of diametrically 
opposed ports spaced 90° from the other pair of 
portS having an inlet entrance communicating 
with the other side of the impeller. 

It is a further object to provide an impeller 
having two pairs of discharge ports and each pair 
of discharge ports arranged to discharge from 
substantially one-half of the periphery of the 
impeller, so that with the two pairs of ports dis 
posed at right angles to each other they will dis 
charge from substantially the entire periphery 
of the impeller. 
Pump impellers which do not discharge from 

substantially the entire periphery thereof are 
subject to a pulsating discharge. It is, there 
fore, a further object of this invention to pro 
vide double-suction pump impellers with ports 
which do discharge from Substantially the en 
tire periphery thereof to eliminate the pulsating 
of the impeller discharge. 

It is a further object to provide a pump con 
struction which will be hydrostatically balanced, 
non-clogging, non-pulsating, and which may be 
built for relatively high Speeds in large sizes and 
which Will have a large Capacity and high effi 
ciency. 

. It is a further object to provide a double-suc 
tion impeller having intertwining ports whereby 
the discharge passage of the ports, from the pe 
iriphery of the impeller, may be more than one 
half of the width of the entrance end of the ports, 
whereby the solids which may pass through the 
ports in our impeller may be twice as large as 
thdse which may pass through an ordinary dou 

, ble-suction impeller of the clear-water type. 
Other objects and advantages of the inven 

tion will become apparent as the nature of the 
same is more fully understood from the follow 
sing description and accompanying drawing, 
wherein is set forth what is now considered to be 
a preferred embodiment. It should be under 
stood, however, that this particular embodiment 
of the invention is chosen principally for the 
purpose of exemplification and that variations 
therefrom in details of construction or arrange 
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2 1,975,274 
ment of parts may accordingly be effected and 
yet remain within the Spirit and Scope of the in 
vention as the same is set forth in the appended 
claims. 

In the drawing: 
Figure i. illustrates a cross-sectional view of 

the pump impeller taken in a plane at right an 
gles to the impeller shaft; 

Figure 2 illustrates a Cross-sectional view of 
Figure 1, taken substantially in the plane of line 
II-II, and also illustrates a fragmental sectional 
view of the pump casing. 
In the preferred form of the invention, the 

pump structure may include a conventional dou 
ble-inlet pump casing or volute 1 provided with 
wearing rings 2 and 3. The pump impeller 7 is 
of the double-suction type and may be provided 
with the usual wearing rings 4 and 5 which co 
operate with the rings 2 and 3 to act as running 
seals to reduce leakage from the pressure Side or 
volute of the pump into the inlet eyes thereof. 
The impeller may be suitably mounted upon the 
usual pump shaft 6, and may be of the double 
suction type having opposed suction eyes 8 and 9. 
Double-Sction impellers are inherently balanced 
against axial thrust, as is well knowii. 

Referring to Figure 2, it will be noted that each 
of the suction eyes 8 and 9 communicates with a 
pair of discharge ports 10, 11 and 12, i3, these 
ports being defined by the vanes 15, 16 and 17, 18, 
respectively. The inner ends of the vanes are 
Well rounded to prevent solids from sticking. 
The inner edge 22 of each vane is in advance of 
the outer edge 23 (in the direction of rotation), 
so that there is a smooth and rounded shoulder 
24 which slopes outwardly away from the axis 
of the impeller. This gives the Suction eyela, 
somewhat funnel-shaped entrance, with the 
Small end thereof toward the inner part of the 
impeller. Each pair of discharge ports discharges 
on Substantially one-half of the periphery of the 
impeller, so that with the two pairs of ports dis 
posed at right angles to each other, the fluid is 
discharged from substantially the entire periph 
ery of the impeller. This is important since in 
pellers which do not discharge from Substantially 
the entire periphery are subject to a pulsating 
discharge. By our construction. We have pro 
vided a balanced non-clogging, non-pulsating 
impeller discharging from substantially the entire 
periphery and which can be built for high Speed 
or in large sizes having both large-capacity and 
high efficiency. 
Non-clogging pumps have been built hereto 

fore having single-suction (unbalanced) impel 
lers and having only two discharge ports. In 
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some cases these discharge ports have covered 
substantially the entire periphery of the impeller, 
to limit pulsation of the discharge, but this could 
only be poorly accomplished with a two-port in 
peller because the forces acting on the water in 
the way of ports are materially different than the 
ones acting in the way of the vane, which is rel 
atively close to the periphery. The double-suc 
tion four-port impellers discharging Symmetri 
cally from substantially the entire periphery 
eliminates this pulsation and also eliminates the 
axial thrust. 

Double-suction impellers of the clear-Water 
type heretofore constructed are provided with 
fluid passages, which passages at their discharge 
ends may be only one-half the width of the pe 
riphery of the impeller, and are not intertwined. 
In the impeller of our invention, the fluid passages 
are intertwined, thus permitting the discharge 

ends of the fluid passages to be nearly equal to 
the full width of the periphery of the impeller. 
Consequently the Solids which can pass through 
the passages in our impeller may be twice as large 
as those which can pass through an ordinary 80 
double-suction impeller of the clear-water type. 
This is most important in the handling of sewage. 

It will be seen that in our double suction in 
peller the vanes form the separating walls be 
tween the ports developed from the opposed inlet 36 
eyes of the impeller. Furthermore, it will be seen 
that in the four-port impeller, (Figure 2), the 
vanes 15 and 16 are of substantially constant 
thickness for practically their entire length, Serv 
ing on their convex sides as the higher-pressure 90 
faces or surfaces of the ports entering from one 
inlet eye, and serving on their concave sides as 
the lower-pressure faces or Surfaces Of the ports 
entering from the opposite inlet eye. Another 
way of expressing the same idea is to say that in 36 
the double-suction two-port impeller having four 
discharge ports at the periphery, there are four 
vanes, each having a high- and a low-pressure 
side-the two vanes which serve as higher pres 
sure surfaces for water entering from one inlet 100 
eye of the impeller also serve as lower-pressure 
Surfaces for water entering from the Opposite inlet, 
eye thereof. 
While we have shown the impellers as being 

provided with shrouds 25 and 26 (Figure 2), it is 105 
to be understood that the impeller may be of the 
“open' type, in which event the shrouds would be 
stationary parts in the pump CaSig. 

Having fully described the invention, it is to be 
understood that it is not to be limited to the 110 
details shown herein, but the invention is of the 
full scope of the appended claims. 
We claim:- 
1. In a centrifugal pump impeller, a pair of 

opposed suction inlet eyes, and four intertwining is 
hollow arcuate vanes arranged to define four fluid 
channels for communicating the periphery of the 
impeller alternately with one and then the other 
of said inlet eyes, and each of said vanes having a 
well rounded terminal section adjacent its re-120 
spective inlet eye from which section the convex 
Surface of the vane develops radially traversing 
substantially a quarter turn of the impeller before 
arriving at the periphery thereof, while the con 
cave surface of the vane develops radially from 26 
said terminal Section traversing Substantially a 
half turn of the impeller before arriving at the 
periphery thereof. 

2. In a centrifugal pump impeller, a pair of 
opposed suction inlet eyes, and four intertwining 180 
hollow arcuate vanes arranged to define four fluid 
channels of Substantially uniform CrOSS Sectional 
area throughout their entire length for communi 
cating the periphery of the impeller alternately 
with one and then the other of said inlet eyes, 185 
and each of said vanes having a well rounded ter 
minal section adjacent its respective inlet eye 
from which section the convex surface of the vane 
develops radially to the impeller periphery while 
the concave surface of said vane develops radially 
from said terminal Section to arrive at the in 
peller periphery Substantially a quarter turn in 
advance of the peripheral engaging point of the 
convex surface. 

3. In a centrifugal pump impeller, a pair of 145 
opposed suction inlet eyes, and four intertwining 
hollow arcuate vanes arranged to define four fluid 
channels for communicating the periphery of the 
impeller alternately with one and then the other 
of said inlet eyes, and each of said vanes having 150 
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an outwardly tapering terminal section adjacent 
its respective inlet eye from which section the 
axially parallel surface of the vane develops ra 
dially traversing substantially a quarter turn of 

3 the impeller before arriving at the periphery 
thereof while the concave surface of the vane 
twists from an outwardly directed taper to an 
axially parallel surface as it develops radially from 
the outwardly tapered terminal section traversing 
substantially a half turn of the impeller before 
arriving at the periphery thereof. 

4. In a centrifugal pump impeller, a pair of 
opposed suction inlet eyes, and four intertwining 
hollow arcuate vanes, arranged to define four 
fluid channels for communicating the periphery 
of the impeller alternately with one and then the 
other of said inlet eyes, and each of Said. Vanes 
having a well rounded terminal section adjacent 
its respective inlet eye from which section the 
convex surface of the vane develops radially 
to the impeller periphery while the concave sur 
face of the vane develops radially from Said ter's 
minal section to arrive at the impeller periphery 
substantially a quarter turn in advance of the 
peripheral engaging point of the convex surface. 

5. In a centrifugal pump impeller, a pair of 
opposed suction inlet eyes, and four intertwining 
hollow arcuate vanes, arranged to define four 
fluid channels for communicating the impeller 
periphery alternately with one and then the 
other of said inlet eyes, and each of said vanes 
having a well rounded termina section adjacent 
its respective inlet eye from which section the 
convex surface of the Vane develops radially 
to the impeller periphery while the concave sur 
face of the Vane develops radially from said ter 

20 

3rainal Section to substantially Overlap the ter 
2ainal Section of the diametrically opposite Vane 
cefore arriving at the impeller seriphery. 

8. En a centrifugal pump impeller, a pair (of 
opposed suction inlet eyes, and four intertwining 
hollow arcuate Vanes arranged to define four 
fiurid chargels for coa?tacating the grapeller 
periphery alternately with one and the the 
other of said inlet, eyes, and each of Said V8tes 

3. 
having a well rounded terminal section adjacent 
its respective inlet eye from which section the 
convex surface of the vane develops radially 
traversing substantially a quarter turn of the 
impeller before arriving at the periphery thereof 
While the concave surface of the vane develops 
radially from said terminal section traversing 
substantially a half turn of the impeller before 
arriving at the periphery thereof. 

7. In a centrifugal pump impeller, a pair of 
opposed suction inlet eyes, and four intertwining 
hollow arcuate vanes arranged to define four 
fluid channels of substantially uniform depth 
throughout their entire length, for communicat 
ing the impeller periphery alternately with one 
and then the other of the said inlet eyes, and 
each of Said vanes having a Well rounded ter 
minal section adjacent its respective inlet eye 
from which section the convex surface of the 
Vane develops radially to the impeller periphery 
While the concave surface of the vane develops 
radially from said terminal section to arrive at 
the impeller periphery substantially a quarter 
turn in advance of the peripheral engaging point 
of the convex surface. 

3. In a centrifugal pump impeller, a pair of 
Opposed suction inlet eyes, and four intertwining 
hollow arcuate vanes arranged to define four 
fitid channels for communicating the impeller 
periphery alternately with One and then the 
other of said inlet eyes and each of said 
fluid channels communicating through sub 
stantially a quarter turn of the impeller 
periphery, and each of said vanes hav 
ing a Well rounded terminal section adjacent 
its respective inlet eye from which section the 
convex surface of the Yane develops radially 
to the impeller periphery while the concave sur 
face of the Vane develops radially from said ter 
Xiana; to arrive at the impeller pariphery sub 
stantially a quarter turn in advance of the pe 
Siphery exagaging point of the convex surface. 

AAHOAR, CEANOER. 
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