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This invention relates to centrifugal pumps of 
that type which are employed for pumping sew 
age and other liquids containing solids such as 
paper, rags, stringy substances, trash and other 
semi-solids. Considerable difficulty has been en 
countered in centrifugal pumps of this type be- . 
cause of the likelihood of the rags, paper, and 
other stringy material lodging on, or clinging to 
the heel of the impeller blade in such quantities 
as to interfere with the operation of the pump 
and sometimes clogging the same to such an ex 
tent that it must shut down. Many attempts 
have been made to overcome this difficulty with 
more or less success, and the principal object of 
this invention is to eliminate the possibility of 
Solids being - caught 
blades. f 

I have accomplished this result by employing 
an entirely different principle of operation than 
has been employed heretofore, in Centrifugal 
pumps. In accordance with the present inven 
tion the interior of the pump is so shaped that 
the velocity of the liquid is inereased as it passes 
through the eye of the impeller, then decreased 
in an inlet chamber, and its velocity again in 
creased as it passes the heel of an impeller blade. 
The result of this change of velocity of the 

liquid causes the solids to bunch together as the 
velocity is slowed up in the inlet chamber, and 
the increase of velocity immediately thereafter 
-causes the solids to be drawn across the space in 
front of the heel of an impeller blade, thereby 
ipreventing the solids from being caught on the 
'heel. The invention consists, therefore, in the 
several novel features of construction, arrange 
ment and combination of parts hereinafter fully 
set forth and claimed. - 
The invention is clearly illustrated in the 

drawing accompanying this specification, in 
which: . 

Fig. 1 is a central vertical longitudinal section 
through a centrifugal pump, embodying a simple 
form of the present invention, with certain parts. 
broken away. - 

Fig. 2 is a vertical cross section of theim 
peller taken on the line 2-2 of Fig. 1. 

Fig. 3 is a vertical cross-section of the impeller 
taken on the line - of Fig. 1, and 

Fig. 4 is a detailed horizontal cross section 
taken on the line 44 of Figs. 1 and 2. Referring to said drawing, the reference chár 
acter 5 designates the base of a centrifugal 
pump, upon which is mounted a housing con 
taining bearings, one of which is seen at , in 
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on the heels of impeller 
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mounted on its tapered end as by a hub 9; de 
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from a suitable source of power such as an elec 
tric motor (not shown). Bolted to the housing 

... is one side wall 9 of the pump casing, which 
side wall may be formed with a housing Ocon 

5 staining packing f around the impeller shaft. 
bolted to the side wall 9 is the end wall 2 of the 
pump casing, which contains the usual volute 
chamber of the pump. If desired, the other side 
wall 3 of the pump casing may be cast integral. 
with the end wall. 2. The inlet pipe to the pump 
is shown at 14, and as shown it has a bolting 
flange 5, rigid on its end, which is bolted to the 
side wall f3 of the pump casing, as by bolts and 
nuts. f. The discharge end of the volute cham 
ber is shown at T. Obviously the construction 
of the parts above described may be varied to 
suit the type of pump to which the invention is 
applied. ... - 
The impeller shaft projects into the interior 

of the pump casing, and the impeller 8 is 

sirably a bolt 20, threaded in the end of the shaft 
fastens the impeller thereon. The impeller 

- shown is of the closed type; it has two spaced 
side walls, 2, 22, one of which is formed with 
the hub 19, and is connected to the other side 
wall by the impeller blades 23. 
The eye 24 of the impeller is of less internal 

diameter than that of the inlet pipe 4, and the 
side wall 3 of the casing has a suction inlet 25 
disposed in co-axial alignment with the inlet 
pipe and eye. The face of the suction inlet con 
verges from the internal face of the inlet pipe 
to the internal face of the eye. If desired, the 
face of the suction inlet 25 may be convexly 
rounded (in cross section) as shown. The pur 
pose of the reduction in diameter of the eye as 
compared with that of the inlet pipe is to in 
crease the velocity of the liquid passing through 

40 the eye of the impeller. 
The eye opens to an inlet chamber 26 in the 

impeller, in which chamber the velocity of the 
liquid is decreased as it passes through it, and 
this slowing up of the velocity allows the solids 

45 to bunch together before proceeding through the 
passages between the irnpeller blades. 
The heel 27 of each impeller blade is made 

relatively narrow and is convex or rounded off as 
seen in Figures 2 and 3, and merges into the in 
ner and outer faces 28, 29 of the blades. Instead 
of being parallel with the axis of the impeller, 
the heel of each blade preferably slopes at an 
angle to the axis of the impeller, and the inner 
and Outer faces of the blades, beginning at the 

which is mounted an impeller shaft is, driven 55 heel, slope from one side wall to the other for a 
- 



2 
short distance and gradually merge into the 
transverse configuration of the blade, which may 
be parallel with the axis of the impeller, with 
fillets at the corners formed between the side 
walls 2, 22 and blades 23. If desired, the chan 
nels formed by the side walls and blades may be. 
circular or other rounded contour, as is desired. 
The inner face 28 of each blade extends in a 
curvilinear line from the convex face of the heel, 
running from the curved face of the eye along 
a line which is non-concentric with respect to the 
axis of the impeller, and approaches the opposite 
heel to a point approximately opposite the crown 
of said heel, whereby the cross sectional area of 
the passages between the heels and the leading 
ends of the blades decreases to a point approxi 
mately opposite the crown of said heel, and then 
continues along a curvilinear line approximately 
concentric with the convex face of the heel of the 
other blade, and then takes a curvature suitable 
for most efficient pumping of the liquid, the ex 
tremity of the inner face 
of the impeller. 
The outer face 29 of each blade extends from 

the convex face of the heel along a curved line 
substantially paralleling the curvature of the ina 
ner face of the tail end of the companion blade 
and then curves in a direction around but ex 
centric to the axis of the impeller, and progresses 
towards the periphery of the impeller along a 
curved line best adapted for efficiently impelling 
the liquid. Desirably the tail end of each blade 

ending at the periphery 
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extends for some distance beyond the heel of the 
companion blade. 
As is well upderstood, the concave inner faces 

of the impeller blades impart suction upon the 
liquid and the convex sides thereof serve to impel 
the liquid from the inlet chamber of the impeller 
to the volute chamber of the casing. However, 
by reason of the shape of the forward or entering 
ends of the sides of the blades, the velocity of 
the liquid is increased as it passes the heel of a 
companion blade, and the suction effect of the 
inner face of each blade adjacent it heel, serves 
to draw the liquids and solids away from the 
opposite heel, thereby preventing the Solids from 
being caught thereon. 

I claim as new and desire to Secure by Letters 
Patent: 

40 

45 

1. A centrifugal pump casing, having a suction 
inlet and an impeller rotating in the casing, said 
impeller being formed with an eye and with im 
peller blades, means to increase the velocity of 
liquids passing through the eye of the impeller 
and means to decrease the velocity of the liquid 
after passing through the eye, each of said in 
peller blades having a leading end adjacent the 
eye and a trailing end at the periphery of the 
impeller, a convex heel at its leading end and 
inner and outer faces that progress from the con 
vex heel to the periphery on curvilinear lines, the 
inner and outer curved faces of each blade di 
verging from the convex heel to provide a thick 
ened part beyond the heel and then converging 
toward the trailing end, with the inner face of 
each blade Substantially paralleling the convex 
heel and Outer face of the thickened portion of 
the other blade to form passages between the 
blades whereby the velocity of the liquid passing 
through the passageway is increased across the 
path of travel of the heel. 

2. A centrifugal pump comprising a pump cas 
ing having a suction inlet which converges toward 
the interior of the pump Casing, an impeller ro 
tating in said pump casing and having an eye of 
substantially the same diameter as the smallest 
diameter of the suction inlet whereby the velocity 
of liquids passing through the eye is increased, 
said impeller having an enlarged inlet chamber 
into which the eye opens, Said impeller also hav- . 
ing impeller blades, each of said impeller blades 
having a leading end adjacent the eye and a 
trailing end at the periphery of the impeller, a 
Convex heel at its leading end and inner and Outer 
faces that progress from the convex heel to the 
periphery on curvilinear lines, the inner and Outer 
curved faces of each blade diverging from the 
convex heel to provide a thickened part beyond 
the heel and then converging toward the trailing 
end, with the inner face of each blade substan 
tially paralleling the convex heel and Outer face 
of the thickened portion of the other blade to 
form passages between the blades whereby the 
velocity of the liquid passing through the passage 
way is increased across the path of travel of the 
heel. 

WILLIAM. H. LANNER, 


